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Nihon University School of Dentistry has started partial supports and cooperation activities for the 

dental treatment and dental education of the field work which NPO (Non-Profit Organization) was 

requested by Tokyo Metropolis. Dr. Miyata, a visiting professor of Nihon University School of Dentistry, 

presides at this NPO called, Organization of International Support for Dental Education. In response to 

the request of the cooperation activities in Cambodia and Laos, there was an opportunity to visit Laos. 

This was the beginning of the field activities in Laos for us. 

Reformation in university education of Japan has started around 1999, especially, medical and dental 

education was dramatically changed. As a result, improvement of quality in education and globalization 

became strongly desired.  

With the experience of such reformation in education, volunteers within our school were gathered to 

support the health promotion project in Laos. Since two years ago, associate professors Nakajima and 

Motohashi became core team members and applied for MEXT (Ministry of Education, Culture, Sports, 

Science and Technology) program called "International Cooperation Initiative." Health Promotion 

program was started upon receiving an approval of the project by MEXT. 

First, to demonstrate the situation of Japanese dentistry education, several professors from University 

of Health Sciences, Laos were invited to Japan. They observed the current activities in Japanese education 

program, and experienced workshop for the educational program. Also, workshop for infectious disease 

of the world was held to have further understanding to advance health promotion in Laos. Professors 

Hayakawa and Mugishima from Nihon University School of Medicine also supported this workshop.  

After several reciprocal visits, University of Health Sciences would intend to establish the postgraduate 

school. Having Professor Ito as a leader, course for influential study was proposed by using current study 

of Japan.  

School of Dentistry also examined various programs to support human resources as much as possible. 

As a part of the program, Epidemiological study textbook "Practice of Health Sciences" was produced 

by their own hands; which was the most effective study method. The purpose of this particular project 

was to have the basic understanding of epidemiological and growth study of children, and to prepare of 

teaching environment. There was a decision to move forward with great anticipation of the meaningful 

research results of the basic data will be resulted in maintaining and improvement of good health for the 

nation of Laos in the future. It is our hope that producing this textbook will eventually become a policy 

for Health Promotion of Laos, and leads to maintain and improvement of good health of people in Laos. 

As starting the postgraduate school curriculum, the time has come to see the greater fruit. By 

cooperation of both universities, it is our hope that this program will be developed from "International 

Cooperation Initiative, MEXT." With the anticipation of great future, we would like to move forward.  

 





Practice of Health Sciences の出版にあたって�

� � � � � � � � � � � � � � � � � � � 日本大学歯学部� 学部長� 大塚� 吉兵衛�

 

 

日本大学歯学部は、東京都の依頼を受けた NPO法人のラオスにおける歯科医療のフィールド活動と歯

科医学教育への一部協力・援助活動を３年前から始めました。 

このＮＰＯ法人は日本大学歯学部の客員教授である国際歯科医学教育支援機構の宮田先生が主宰され，

カンボジアやラオスでのフィールド活動への協力依頼に応じて，ラオスにきたことから始まりました。

日本の大学教育の改革は１９９９年頃から始まり，特に医学，歯学の教育が大きく変わり，教育の質の

向上や国際化が強く望まれるようになりました。 

この時代の教育改革の経験を活かして，ラオスのヘルスプロモーション活動に協力できればと考え，

本学部内で協力者を募りました。中島准教授，本橋准教授らが中心となり，２年前から文部科学省のプ

ログラムである「国際協力イニシアチブ」にアプライし，その認可を受けて本格的にヘルスプロモーシ

ョン活動を始めました。 

はじめに，日本の歯科医学教育の現状を理解していただくために，ラオスの大学教員の方々に日本に

お出でいただき，教育現場での活動状況を視察すると共に，教育プログラムについてのワークショップ

を体験学習しました。また，世界の感染症に関する講演会を開催し，ラオスでのヘルスプロモーション

構築への理解を深めていただきました。この際には日本大学医学部の早川教授，麦島教授の協力もいた

だきました。 

この間の相互訪問を繰り返していくうちに，今回の大学院修士課程設立の話がラオスヘルスサイエン

ス大学側から本格化する提案があり，伊藤教授を中心にして現在の学習状況を活かして，更にモチベー

ションを高く，インパクトのある学習をすすめる方針が示され，本学部もできるだけ人的協力をするよ

うにプログラム策定をしてきました。 

� その一環として，基本的な口腔疫学調査，身体発育調査などを理解し，教育環境を整えるために，疫

学調査方法に関する教科書「Practice of Health Sciences」を自作する作業が最も効果的学習方法である

こと，将来のラオスにおける国民の健康維持・増進の基礎データとして有意義な調査結果を得ることに

繋がることを期待し，第一歩を踏み出すことにしました。この教科書策定が今後のラオスにおけるヘル

スプロモーションの本格的な施策への取組となって，国民の健康維持・増進の助けになれば幸いです。 

� いよいよ本格的な大学院カリキュラムが完成し，今後の成果が期待される時がきました。両大学の協

力の下，このプログラムが文部科学省の「国際協力イニシアチブ」事業から大きく発展していくことが

期待されます。将来に大きな希望をもって進めていきたいと存じます。 

 

𠮷





Salutation from the project leader 

 

Ichiro Nakajima, DDS, PhD. Project Leader, 

                                  Associate Professor, Nihon University School of Dentistry 

 

To encourage educational support in developing countries, “International Cooperation Initiative” 

establishing the educational base project by Ministry of Education, Culture, Sports, Science and 

Technology (MEXT) investigates, collects, and systematizes educational knowledge and experience of 

universities and other educators. Along with these processes, building and verifying educational support 

models including the knowledge of our own country. It is a purpose of the project that is to produce the 

product group by publicizing these results in simple and useful manner. So that domestic and foreign 

supporters will be able to utilize such result and discover its effectiveness. 

During a three-year-period from 2007 to 2010, Nihon University School of Dentistry/Medicine and 

University of Health Sciences launched problem solving style educational project under the MEXT 

project. 

Based on these three years of achievements, textbook was produced and published by meeting current 

situation of oral health/medical field and lectures and self-study of child health and medical field in mind. 

It is our hope that medicine and dentistry education of Laos will be developed by this material. I would 

like to give a great appreciation to the international affairs division, MEXT and individual who supported 

this project. 

February 2010 

 

課題代表者からの挨拶 

文部科学省「国際協力イニシアティブ」教育拠点形成事業は発途上国における教育協力促進のため，

大学ほか我が国の教育関係者等が有する 教育研究上の知識や経験を調査・蓄積・体系化するとともに，

我が国の知見を踏まえた教育 協力モデルの構築・検証を行い，それらの成果を容易に活用可能な形式で

公開することに より，国内外の援助関係者が教育協力の現場で容易に活用可能かつ活用効果の早期発現 

が期待できる成果群を形成することを目的とした事業です。 

平成 19年度より平成 21年度の３年間，本事業のもとで，日本大学歯学部・医学部は，ヘルス・サイ

エンス大学と「地域における保健医療・学校保健」を課題とする問題解決型教育プロジェクトを発足し， 

①小学校児童の健康に対する調査活動， ②プライマリ・ヘルス・ケア， ③健康情報のデータ・ベース

構築などの教育支援事業を実施してきました。� �  

これら３年間の活動実績をもとに，ラオスの実情に応じた口腔保健・医療分野と小児保健・医療分野

の講義や実習を目的とした教科書を出版いたしました。本教材により，ラオスにおける医学・歯学教育

の更なる発展を祈念いたしまして，本事業を支援してくださった文部科学省国際課をはじめ関係者各位

に心からの感謝をいたします。 

 

平成 22年 2月 

課題代表者� 中島一郎 



Preface 

 

Hirofumi Aboshi, DDS, PhD. Editor-in-Chief  

                                  Assistant Professor, Nihon University School of Dentistry 

 

This textbook is produced as a positive outcome of the “International Cooperation Initiative Project, 

MEXT” which was implemented in 2007. The material is also to become part of a postgraduate program 

in health and medical studies at the University of Health Sciences, which is the only medical related 

university in Lao People’s Democratic Republic.   

The textbook covers the meanings of, and presents disease prevention guidelines derived from 

Evidence-Based Medicine (EBM) and Evidence-Based Health Care (EBHC). These studies are 

considered crucial in the internationalization of medicine and medical related fields.  It also explains the 

importance of creating databases of local diseases and health investigation outcomes, especially relating 

to childhood illnesses. Examples of case studies are presented using disease data that indicates the urgent 

need for improvement in health and medicine in Laos. Such result is anticipated to use as an assignment 

for thesis in postgraduate program. 

It is all authors’ hope that professors at the University of Health Sciences will examine and revise the 

content of the textbook and develop a new medical/dentistry education curriculum, teaching materials, 

and study strategies; so that the university will be able to train medical staff for the society of Laos.  In 

addition, it is hoped that the students will be able to obtain the medical knowledge needed to provide 

primary health care by utilizing this textbook. By using the medical information database, students will 

become able to collect the data, analyze, and write thesis by themselves. 

Lastly, I would like to give deep appreciation to each and every member of staff of University of 

Health Sciences and Nihon University School of Dentistry and School of Medicine who supported, and 

contributed to the writing and research for the textbook. Also thanks to Ms. Nozomi Phonsavanh and Ms. 

Chanthasone Inthavong who devotedly translated the language to English and Lao.  

February 2010 

 

はじめに 

本書は，平成 19 年度から実施されている文部科学省「国際協力イニシアティブ」事業の成果として，

ラオス人民民主共和国における唯一の医療系大学であるヘルス・サイエンス大学の保健・医療分野の修

士課程における教材の一部に資するために作成されました。 

本書では，医療の国際化時代において重視される Evidence-Based Medicine(EBM)や Evidence-Based 

Health Care (EBHC)の考え方や疾病予防のガイドラインの在り方をメインに，さらには地域における疾

病・健康調査や乳幼児期における発育歴のデータベース構築の重要性についても解説されています。ま

た，ラオスにおける高い保健および医療ニーズを示す疾病データをもとに，ラオスの医学・歯学教育の

現状を踏まえたうえでの Case Studyモデルも作成されており，修士課程における論文の課題材料として

利用されることが期待されます。加えて学生においては，本書を活用することでプライマリー・ヘルス

ケアに必要な医学知識を獲得し，医療情報データベースを活用して，自らの手でデータ収集や解析を行

い，研究論文などを作成できるよう工夫されています。 

今後は，ヘルス・サイエンス大学教員の方々が自発的に教科書の内容を吟味・改訂するとともに，医

学・歯学教育カリキュラム，教育資源や学習方略などを新たに開発することで，社会人材資源として有

為な医療人を養成されることを著者一同，心より期待いたします。 



最後に，編集にあたり執筆ならびに調査協力にご尽力戴いたヘルス・サイエンス大学および日本大学

歯学部・医学部の関係者各位，また，英語やラオス語との翻訳作業に献身的なご協力をいただいたポン

サヴァン・のぞみ氏ならびにチャンタソン・インタヴォン氏に心から感謝の意を表します。 

 

平成 22年 2月 

編集委員長� 網干博文 
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Concepts and Steps 

1. Introduction  

In 1990, Dr. Gordon Guyatt introduced the term “Evidence-based medicine,” to describe a paradigm shift 

in medical practice that stresses the role of rigorous, systematic evidence from clinical research in 

conjunction with patients’ values and preferences in clinical decision-making. 

 

2. Definition of EBM 

EBM is defined
*

 as “Evidence-based medicine is conscientious, explicit and judicious use of current best 

evidence in making decisions about the care of individual patients” (David Sackett, McMaster 

University). 

*  

D. L. Sackett et al. Evidence-based Medicine How to Practice & Teach EBM, Churchill Livingstone. 1997. 

 

Evidence Based Health Care (EBHC) 

Evidence Based Health Care EBHC is defined as “Evidence-Based Health 

Care extends the application of the principles of Evidence-Based-Medicine to 

all professions associated with health care, including purchasing and 

management” (the United States, the Department of Veterans Affairs). Health 

care for people should be carried out base on the principles of EBM.  

 

 

3. Components of EBM 

Evidence-based medicine (EBM) is 

the integration of best research 

evidence with clinical expertise and 

patient values. Research evidence 

alone is not an
 

adequate guide to 

best research evidence

clinical expertise patient values

  

Model of the key elements for evidence-based clinical decisions * 

1 

－ 1－



action. Rather, clinicians must apply their
 

expertise to assess the patient's problem and must also 

incorporate
 

the research evidence and the patient's preferences or values
 

before making a management 

recommendation. 

 

* EVIDENCE-BASED MEDICINE How to Practice and Teach EBM 2nd Ed. 2000, D. L. Sackett and et al. p.1 

Introduction 

 

This descriptive model has been replaced by a new, prescriptive model for evidence-based clinical 

decisions (R Brian Haynes and etc. Clinical expertise in the era of evidence-based medicine and patient 

choice Evid. Based Med. 2002; 7; 36-38). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The figure depicts a more advanced model for evidence-based decisions, which have more recently been 

defined as "the integration of best research evidence with clinical expertise and patient values." This 

model is prescriptive rather than descriptive. That is a guide for thinking about how decisions should be 

made rather than a schema for how they are made. For instance, at present, clinicians' individual 

preferences (as distinct from clinical expertise) often play a large role in their actions, leading to large 

practice variations in managing similar cases.  

When faced with critically ill patients with identical circumstances, different clinicians may, according to 

their preferences, institute aggressive life-prolonging interventions or withdraw life support. Our model 

acknowledges that whenever it is possible to do so, patients’ preferences should be considered first rather 

than clinicians’ preferences.  

In the figure, the "clinical state and circumstances" of the patient
 

replace "clinical expertise" as one of the 

key elements in clinical
 

decisions; "patient preferences" is expanded to include patients'
 

actions and is 

reversed in position with "research evidence,"
 

which signifies its frequent precedence. Finally, "clinical
 

expertise" is overlaid as the means to integrate the other 3
 

components; thus, constituting the 4th element. 

We will describe
 

each of the components, their order, and the role of clinical
 

expertise in integrating them.  

 

 

 The updated model for evidence-based clinical decisions 

－ 2－



4. Hierarchy of Evidence  

Not all research evidence is judged to be of equal value. There are hierarchies of research design that 

should be evaluated to have different levels of value in the decision making process.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cohort Studies

Case Control Studies

Case Series

Case Reports

Ideas, Editorials, Opinions

Animal Research

In vitro (‘Test tube’) Research 

Systematic Reviews

and Meta analyses

Randomized

Controlled Double

Blind Studies

Evidence Pyramid (SUNY Downstate Medical Center, Brooklyn, NY) 

－ 3－



 

Oxford Centre for Evidence-based Medicine - Levels of Evidence (March 2009)

http://www.cebm.net/index.aspx?o=1025

Level Therapy / Prevention,

Aetiology / Harm

Prognosis Diagnosis Differential diagnosis /

symptom prevalence study

Economic and decision

analyses

1a
SR (with homogeneity*)

of RCTs

SR (with homogeneity*)

of inception cohort

studies; CDR† validated

in different populations

SR (with homogeneity*)

of Level 1 diagnostic

studies; CDR† with 1b

studies from different

clinical centres

SR (with homogeneity*) of

prospective cohort studies

SR (with homogeneity*) of

Level 1 economic studies

1b
Individual RCT (with

narrow Confidence

Interval‡)

Individual inception

cohort study with > 80%

follow-up; CDR†

validated in a single

population

Validating** cohort study

with good††† reference

standards; or CDR†

tested within one clinical

centre

Prospective cohort study with

good follow-up****

Analysis based on clinically

sensible costs or alternatives;

systematic review(s) of the

evidence; and including multi-

way sensitivity analyses

1c
All or none§ All or none case-series Absolute SpPins and

SnNouts††

All or none case-series Absolute better-value or

worse-value analyses ††††

2a
SR (with homogeneity*)

of cohort studies

SR (with homogeneity*)

of either retrospective

cohort studies or

untreated control groups

in RCTs

SR (with homogeneity*)

of Level >2 diagnostic

studies

SR (with homogeneity*) of 2b and

better studies

SR (with homogeneity*) of

Level >2 economic studies

2b
Individual cohort study

(including low quality

RCT; e.g., <80% follow-

up)

Retrospective cohort

study or follow-up of

untreated control patients

in an RCT; Derivation of

CDR† or validated on

split-sample§§§ only

Exploratory** cohort

study with good†††

reference standards;

CDR† after derivation, or

validated only on split-

sample§§§ or databases

Retrospective cohort study, or

poor follow-up

Analysis based on clinically

sensible costs or alternatives;

limited review(s) of the

evidence, or single studies;

and including multi-way

sensitivity analyses

2c
"Outcomes" Research;

Ecological studies

"Outcomes" Research Ecological studies Audit or outcomes research

3a
SR (with homogeneity*)

of case-control studies

SR (with homogeneity*)

of 3b and better studies

SR (with homogeneity*) of 3b and

better studies

SR (with homogeneity*) of

3b and better studies

3b
Individual Case-Control

Study

Non-consecutive study;

or without consistently

applied reference

standards

Non-consecutive cohort study, or

very limited population

Analysis based on limited

alternatives or costs, poor

quality estimates of data, but

including sensitivity analyses

incorporating clinically

sensible variations.

4
Case-series (and poor

quality cohort and case-

control studies§§)

Case-series (and poor

quality prognostic cohort

studies***)

Case-control study, poor

or non-independent

reference standard

Case-series or superseded

reference standards

Analysis with no sensitivity

analysis

5
Expert opinion without

explicit critical appraisal,

or based on physiology,

bench research or "first

principles"

Expert opinion without

explicit critical appraisal,

or based on physiology,

bench research or "first

principles"

Expert opinion without

explicit critical appraisal,

or based on physiology,

bench research or "first

principles"

Expert opinion without explicit

critical appraisal, or based on

physiology, bench research or

"first principles"

Expert opinion without

explicit critical appraisal, or

based on economic theory or

"first principles"

Produced by Bob Phillips, Chris Ball, Dave Sackett, Doug Badenoch, Sharon Straus, Brian Haynes, 

Martin Dawes since November 1998. Updated by Jeremy Howick March 2009.

Notes

Users can add a minus-sign "-" to denote the level of that fails to provide a conclusive answer 

because: 

・EITHER  a single result with a wide Confidence Interval

・OR a Systematic Review with troublesome heterogeneity.

Such evidence is inconclusive, and therefore can only generate Grade D recommendations.
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*

†

‡

§

§§

§§§

††

‡‡

†††

††††

**

***

****

By homogeneity we mean a systematic review that is free of worrisome

variations (heterogeneity) in the directions and degrees of results between

individual studies. Not all systematic reviews with statistically significant

heterogeneity need be worrisome, and not all worrisome heterogeneity need

be statistically significant. As noted above, studies displaying worrisome

eterogeneity should be tagged with a "-" at the end of their designated level.

Clinical Decision Rule. (These are algorithms or scoring systems that lead to

a prognostic estimation or a diagnostic category.)

See note above for advice on how to understand, rate and use trials or other

studies with wide confidence intervals.

Met when all patients died before the Rx became available, but some now

survive on it; or when some patients died before the Rx became available, but

none now die on it.

Good reference standards are independent of the test, and applied blindly or

objectively to applied to all patients. Poor reference standards are

haphazardly applied, but still independent of the test. Use of a non-

independent reference standard (where the 'test' is included in the 'reference',

or where the 'testing' affects the 'reference') implies a level 4 study.

Better-value treatments are clearly as good but cheaper, or better at the

same or reduced cost. Worse-value treatments are as good and more

expensive, or worse and the equally or more expensive.

Validating studies test the quality of a specific diagnostic test, based on prior

evidence. An exploratory study collects information and trawls the data (e.g.

using a regression analysis) to find which factors are 'significant'.

By poor quality cohort study we mean one that failed to clearly define

comparison groups and/or failed to measure exposures and outcomes in the

same (preferably blinded), objective way in both exposed and non-exposed

individuals and/or failed to identify or appropriately control known

confounders and/or failed to carry out a sufficiently long and complete follow-

up of patients. By poor quality case-control study we mean one that failed to

clearly define comparison groups and/or failed to measure exposures and

outcomes in the same (preferably blinded), objective way in both cases and

controls and/or failed to identify or appropriately control known confounders.

Split-sample validation is achieved by collecting all the information in a

single tranche, then artificially dividing this into "derivation" and

An "Absolute SpPin" is a diagnostic finding whose Specificity is so high that a

Positive result rules-in the diagnosis. An "Absolute SnNout" is a diagnostic

finding whose Sensitivity is so high that a Negative result rules-out the

diagnosis.

Good, better, bad and worse refer to the comparisons between treatments in

terms of their clinical risks and benefits.

By poor quality prognostic cohort study we mean one in which sampling was

biased in favour of patients who already had the target outcome, or the

measurement of outcomes was accomplished in <80% of study patients, or

outcomes were determined in an unblinded, non-objective way, or there was

no

Good follow-up in a differential diagnosis study is >80%, with adequate time

for alternative diagnoses to emerge (for example 1-6 months acute, 1 - 5

years chronic)
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Grades of Recommendation

A consistent level 1 studies 

B consistent level 2 or 3 studies or extrapolations from level 1 studies

C level 4 studies or extrapolations from level 2 or 3 studies 

D level 5 evidence or troublingly inconsistent or inconclusive studies of any level

"Extrapolations" are where data is used in a situation that has potentially clinically

 important differences than the original study situation.
 

 

5. Five steps of EBM  

(CEBM: Center of Evidence Based Medicine Oxford UK http://www.cebm.net/index.aspx? 

o=1914)  

Evidence-based practice is primarily based on five well defined steps. The five steps of EBM were first 

described in 1992 and most steps have now been subjected to trials of teaching effectiveness. 

 

1)  Asking Focused Questions: translation of uncertainty to an answerable question 

What makes a clinical question well built? First, the question should be directly relevant to the 

problem at hand. Next, the question should be phrased to facilitate searching for a precise answer. To 

achieve these aims, the question must be focused and well articulated for all 4 parts of its 'anatomy.' 

(1)    The patient or problem being addressed; 

(2)    The intervention or exposure being considered; 

(3)    The comparison intervention or exposure, when relevant; 

(4)    The clinical outcomes of interest.  

 

 

 

 

 

 

 

 

 

 

2)  Finding the evidence: systematic retrieval of best evidence available  

Training improves search performance and the quality of evidence retrieved. It improves searching 

skills. Searching the literature could improve the treatment of many medical inpatients, including 

those already receiving evidence-based treatment. 

 

Exposed: having the hypothesized causal factor of interest  

  Exposed group  

: a group of persons having the hypothesized causal factor of interest     

  

Non-exposed: not having the hypothesized causal factor of interest               

Non-exposed group 

: a group of persons not having the hypothesized causal factor of interest . 
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3)  Critical appraisal: testing evidence for validity, clinical relevance, and applicability 

Critical appraisal is the process of assessing and interpreting evidence by systematically considering 

its validity, results, and relevance to an individual's work. Within the last decade critical appraisal has 

been added as a topic to many medical schools, and the UK, the Royal College curriculum. Several 

continuing professional development ventures have been funded to provide further training. It teaches 

critical appraisal skills in health care settings. 

 

4)  Making a decision: application of results in practice 

Many health professionals have recognized the need for instruction in evidence-based medicine. A 

curriculum intended to develop a resident-produced, evidence-based guideline for the care of patients 

with diabetes. Each resident was supervised going through the steps of evidence-based medicine: 

asking a clinical question, searching for the evidence to answer that question, appraising that evidence, 

and producing an evidence-based answer. These answers were then compiled into a guideline 

distributed in the residency practice. An evaluation of this curriculum using focus group and survey 

data showed that learners appreciated the skills and knowledge gained in devising guidelines in an 

evidence-based manner but were uncertain that their searches were complete.  

The clinical evaluation of the guideline implementation showed improvement in several clinical 

markers of diabetes care. It teaches evidence-based medicine skills through a residency-developed 

guideline. 

 

5)  Evaluating performance: auditing evidence-based decisions 

It appears logical that healthcare professionals would be prompted to modify their practice if given 

feedback that their clinical practice was inconsistent with that of their peers or accepted guidelines. 

One such strategy, audit, and feedback continues to be widely used as a strategy to improve 

professional practice. 

 

 

 

Clinical Epidemiology for EBM 

Clinical epidemiology is the science of making predictions about individual patients by counting clinical 

events in groups of similar patients and using strong scientific methods to ensure that the predictions are 

accurate. The purpose of clinical epidemiology is to develop and apply methods of clinical observation 

that will lead to valid conclusions by avoiding being misled by systematic error and the play of chance. It 

is one important approach to obtain the kind of information clinicians need to make good decisions in the 

care of patients (Robert W. Fletcher, Suzanne W. Fletcher, Epidemiology: the Essentials, Forth Edition). 

Clinical epidemiology: the application of the logical and quantitative concepts and methods of 

epidemiology to problems (diagnostic, prognostic, therapeutic, and preventive) encountered in the clinical 

delivery of care to individual patients. The population aspect of epidemiology is present because these 
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individual patients are members of conceptual populations (Sackett et al. A basic science for clinical 

medicine).  

1. Sources of error in epidemiological study 

It is essential to identify and evaluate errors when carrying out study for making evidence and assessing 

the results of clinical observations. There are two sources of error, bias, and chance. Bias leads to 

systematic error and chance leads to random errors. 

 

1) Bias (systematic error) 

Bias is defined as any process occurring at any stage of an investigation tending to produce results 

which depart systematically from the true values. Bias or systematic errors will cause a systematic 

distortion of the true association sought. Systematic errors have predictable consequences. If the 

subgroup given a preventive measure is healthier than the comparison group, we could predict that 

more study subjects given a preventive measure will not have the disease of concern whether or not 

the preventive measure had a preventive effect. The strength of an association can be measured by 

computing relative risk from the data of cohort study. When confounding is not controlled by some 

methods, not only does magnitude of relationship come into question, but its very existent is subject 

to doubt. 

Researchers and article readers have to be wary of bias error as well as chance of error when critically 

appraising a published epidemiological study.  

 

(1) Confounding bias 

A confounding factor (a confounder) is a variable which is related to the study factor (risk factor) 

of concern and simultaneously have an influence on the outcome (disease). A confounding factor 

(confounder) may mask an actual association or falsely demonstrate an association between the 

study factor and outcome where no real association between them exists. It is often said that 

alcohol intake may appear to be positively associated with laryngeal cancer by confounding factor 

of cigarette smoking. The factor of cigarette smoking has an actual association with laryngeal 

cancer as well as alcohol intake. People who drink alcohol may be at increased risk for laryngeal 

cancer because they may also smoke cigarettes. If confounding factors are not measured and 

considered, bias may result in. Consequently, the researcher falsely evaluates the size of effect of 

alcohol intake. 

 

A confounder must be associated with both the exposure and the disease. It must cause the disease 

of concern or be predictive of the occurrence of the disease. And it is not just be an intermediate 

step in the causal chain between the exposure and 

outcome (disease). 

Suppose we were studying a relationship between 

factor A and outcome, like smoking habit and oral 

cancer. We must be careful whether or not another 

factor C also causes the outcome. And we must also 

Factor A O utcom e

Factor C
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be careful if the factor A have an association with another factor. If the factor A was true risk 

factor and the distribution was different between two groups who were exposed, and not exposed, 

the factor C would confound a demonstrated relationship between the factor A and outcome. 

 

When investigating the effect of a study factor on the outcome factor (disease occurrence), and if a 

confounder distorts the true effect without controlling it, then we falsely judge the influence of the 

study factor on the outcome. If confounding can not be controlled in a cohort study concerning 

association between risk factor and disease occurrence, the calculated relative risk will depart 

from the truth. As a result, the effect of the factor will falsely evaluated.  

Confounding bias occurs in a cohort follow-up study to determine whether children who eat 

sugary food more frequently show an increase of dental caries, though it is widely known that 

frequent consumption of sugary food is associated with dental caries. If the comparison group 

consists of persons who brush their teeth effectively than the exposure group for some reason, 

confounding bias may make frequent intake of sugary food appear high risk factor for dental 

caries than actual level. This is because the difference between two groups may be caused not only 

by the effect of sugary food eating but also by the effect of brushing habit. 

 

 

 

 

 

 

＜Control of confounding＞  

Confounding bias can be minimized by stratification, randomization, and adjusting for the 

confounder using statistical analysis. 

 

(2) Selection bias                            

Selection bias occurs when the study subjects are not representative of the target population from 

which conclusions are to be drawn. In case of control study, comparison of exposure of interest 

between case and control groups is the basis of analysis. Controls are chosen so as to be very 

similar to the cases for characteristic (age, gender, etc.) by matching. Odds ratio is used to 

evaluate association between risk factor and condition (disease). 

Selection bias occurs when the selection of controls is not correct. Say that there are some factors 

other than a study factor which have an effect on the disease of interest.  

When the distribution of such a factor is different between case and control groups, selection bias 

will occur. 

Suppose, a case control study of alcohol consumption in relation to a particular type of oral cancer 

is done, one may choose controls from other patients without oral cancer. And if we carelessly do 

not perform matching about smoking habit or the distributions of smokers are different between 

two groups by unknown reasons, the result would be distorted. That produce odds ratio which 

Outcome: outcome is presence, occurrence of the disease, or the symptom of 

interest. It may be death or other event to be measured in the analytical 

study to investigate the causes of undesirable health event. 
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departs from the truth, which means that we may falsely evaluate the magnitude of the effect of 

study factor on the disease of interest. Thus, selection bias weakens validity like other bias.   

Selection bias is controlled by matching in case-control study and by choosing a comparison 

group from the same population as an exposure group. 

 

(3) Information bias  

Bias occurs when the data collection is not performed in the same way among study subjects and 

groups. We can see good explanation of information bias (below) produced by BMJ (British 

Medical Journal) Group.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2) Chance error 

Another source of error is due to chance. When we study the occurrence or causes of a disease in a 

group of community, we generally take a sample. When sampling, all men have an equal chance of 

being chosen (random sample). Study subjects should be representatives to whom our findings are 

applied. If samples are repeatedly drawn from a population, the findings like disease rate or exposure 

rate will differ from one another (sampling variation).    

Chance error can be minimized by studying groups that are sufficiently large. The larger the sample 

size is the less the sample variation and probability that chance error may occur. The probability of 

chance error can be measured by using statistical significant test (chi-square test, t-test, confidential 

interval, etc) for further details of a variety tests, please read description in statistics text. 

 

2. Epidemiological Study 

Shirley Hutchinson described epidemiology as “Epidemiology is the study of the distribution and 

determinants of health related states or events in specified populations and the application of this study to 

control health problems. Epidemiology is a quantitative discipline based on principles of statistics and 

research methodologies.” (Shirley Hutchinson, Elizabeth T. Anderson, Judith McFarlane: Community 

Health Nursing: essentials of Practice 5
th

 edition, p.20). He also described that “Many epidemiologic 

Information bias 

Other major class of bias arises from errors in measuring exposure or disease.  

In a study to estimate the relative risk of congenital malformations associated with  

maternal exposure to organic solvents such as white spirit, mothers of malformed  

babies were questioned about their contact with such substances during pregnancy,  

and their answers were compared with those from control mothers with normal  

babies. With this design there was a danger that "case" mothers, who were highly  

motivated to find out why their babies had been born with an abnormality, might  

recall past exposure more completely than controls. If so, a bias would result with a  

tendency to exaggerate risk estimates (http://www.bmj.com/epidem/epid.4.html). 
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studies have a disease morbidity/mortality focus; however, dimensions of health and well-being extend 

beyond these components. Epidemiology as practiced today has expanded its scope to induce 

investigation of lifestyles, health-promotion strategies, injury, environmental conditions, and other factors 

influence health. Public health practitioners use the knowledge gained from the epidemiologic process to 

guide decision-making and aid in developing an evaluating interventions for health promotion and disease 

prevention.”  

Epidemiology is essential for public health practitioners to gain good insight to health problems in a 

community. Epidemiology is essential for effective measure in community medicine. This discipline of 

epidemiology may be called public health epidemiology. On the other hand, the discipline of clinical 

epidemiology has been developed as the term 'evidence-based medicine' was first used in the late 1980s. 

The methods of epidemiological study which have been used in community medicine are used to solve 

the clinical problems. Disciplines of epidemiology cannot clearly be divided into public health 

epidemiology and clinical epidemiology. The reason is that conclusion of many epidemiological study 

can be used for both people and patients.    

Epidemiology has two main branches: analytical and descriptive. The first stage of epidemiologic 

investigation focuses on describing disease distribution by characteristics relating to time, place, and 

person (Mosby's Medical Dictionary, 8th edition. © 2009, Elsevier). On the other hand, analytical 

epidemiology deals with a method for testing a hypothesis of the association between a disease and 

possible causes of the disease. It deals with not only diseases but every phenomenon relating to health 

issue and its cause. Epidemiology is the study of the distribution and determinants of disease, injury, and 

other health outcomes in human populations (End of this text, Deborah Rosenberg, and Arden Handler: 

workbook, Analytic Methods in Maternal and Child Health, Module1, Descriptive Epidemiology and 

Statistical Estimation, http://www.uic.edu/sph/dataskills/publications/wrkbkpdfs/index.html). 

 

1)  Methodology of epidemiological study  

(1) Outline of Research Strategy for Public Health activities 

Steps of investigation in public health activities can be summarize as follows. 

Observation of people living daily life 

↓ 

Evaluating necessity to investigate the health problems 

↓ 

Descriptive study of health status of people 

↓ 

Discovery of the health problems and evaluation of the problems 

↓ 

Construction of hypothesis about the cause of the problem 

↓ 

Analytical epidemiological study 

↓ 

Development of measures to solve the problems 
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(2) Research question  

Two types of research question may arise when we face health problems in people. “What is the 

distribution of the disease?,” “what are causes of the disease of interest ?” These questions are 

answerable by descriptive and analytical epidemiological studies, respectively. The answer to the 

former question is essential to evaluate the size of the problem and investigate the feature of the 

problem. The answer of latter is essential to discuss effective preventive measures.  

 

 

【Questions answerable by descriptive epidemiological study】 

Examples)   

       A.   What is a frequency of abnormal growth in children ? 

              ・What is a standard of normal height and weight ?  

              ・What is height and weight distributions of children ?  

B.   What is a frequency of malnutrition ?  

              ・What is a frequency and a distribution of anemia ? 

       C.   What is a frequency of a given disease of interest ?  

� � � � �     ・What is a frequency of malaria ? 

D.   What is a distribution of dental caries of children ?�  

� � � � � � � ・What rate of children have dental caries during one year? 

 

【Questions answerable by analytical epidemiological study】 

Examples)   

       A.   What are causes of abnormal growth seen in children ? 

 � � � � �  ・Is malnutrition associated with abnormal growth ? 

� � � � �   ・What extent each causal factor is associate the abnormal growth ?               

       B.   What is a main risk factor of dental caries ?  

            ・What risk factors have an influence on dental caries occurrences ? 

            ・What is a strong risk factor of dental caries in three years old children. 

 

(3) Constructing research hypothesis 

When one wants to get scientifically reasonable answer to any question, it is essential to construct 

organized, research hypothesis from the question. Research questions are constructed from 

research hypothesis in analytical observational study. 

Hypothesis is a statement in which an attempt is made to generalize about phenomenon around us. 

It must be testable and verifiable.    

 

 

Hypothesis sentences should contain items as follows. 

・Study design (cross-sectional study, cohort study, etc.) 

・Study population  
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・Exposure (to hypothetical factor of interest) 

・Outcome (disease or symptom) 

・Measurement of exposure and outcome 

(follow-up period of cohort study) 

 

Null hypothesis is the hypothesis in a refutable form. If the hypothesis is constructed about the 

difference between effects of preventive measure, null hypothesis would be: There is no difference 

between treatment A and treatment B. Any difference between two treatments would prove this 

hypothesis is not true.    

 

   

 

 

 

 

 

 

 

 

 

 

 

(4) Measurement of disease frequency of a group of persons  

Once any sort of health problem is detected, it is natural that one want to know about the size and 

feature of the problem (by descriptive epidemiology). If the problem is large one as a community 

problem, we will need some countermeasures to control the problem. In such a situation, It is 

necessary to investigate cause of the health problem by appropriate studies. A microbiological 

approach may be employed if infectious disease is doubtful or other approaches according to the 

situation. In any case, analytical epidemiological approach is almost always necessary to control 

problems. Hypothesis for the analysis will be constructed from descriptive epidemiological study. 

In epidemiology, measurement of health problem (disease) of a group of persons has two 

purposes. 

 

A. Measurement of disease frequency of a population or a specified group of persons in 

descriptive epidemiology; seeking prevalence or incidence.  

B. Measurements of disease frequencies of some subgroups to be compared for analysis in 

analytical epidemiology; also seeking prevalence or incidence. 

 

2) Descriptive epidemiology 

Descriptive epidemiology evaluates all the circumstances surrounding a person affected by a health 

【Example of research hypothesis in analytical observational study】 

 

In cross-sectional observation, dietary protein intakes  

Study design             Exposure                

 

(obtained by 3-day recalls) in adolescent girls (aged 14-16 years) 

    Measurement of exposure          Study population 

 

of low serum iron level (defined as lower than 60μg/dl) are lower 

outcome       measurement of outcome              

 

than those in girls of normal serum iron level.  
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event of interest. The primary considerations for descriptive epidemiology are frequency and pattern. 

Descriptive epidemiology evaluates frequency and pattern of by examining the person, place, and 

time in relationship to health events. Descriptive epidemiology examines factors like gender, age, race, 

education, socioeconomic status, and availability of health services. The data of descriptive study are 

used to construct hypothesis about causal relationship between a disease and causal factor by 

analytical study.  

 

3) Analytical epidemiology  

Analytical epidemiology is defined as “Epidemiological investigations specifically aimed at studying 

the determinants of diseases in study populations.” (The European Food Information Council, EUFIC 

Nutrition Dictionary, http://www.babylon.com/affiliates/landing/download.php). 

 

Dr. John Snow (1813-1853), an English man made a first modern contribution to epidemiology. He 

showed the clusters of cholera cases in the London epidemic in 1854. Snow located source of a 

cholera outbreak in Soho, thus establishing the link between this infection and water as its vector. It is 

called “the Broad Street Pump Outbreak” Snow’s hypothesis was that cholera is caused by an 

infectious agent carried in water. He observed nearly all the deaths had taken place within a short 

distance of the pump on the corner of Broad Street and Cambridge Street. A correlation between the 

source of water and the death rate were shown from map of deaths from cholera in Soho. Snow's 

theories were proved. On 7 September, a week after the outbreak began, Snow got the authorities to 

remove the pump handle. The number of infections and deaths fell rapidly. 

Snow's study was a major event in the history of public health, and can be regarded as the founding 

event of the science of epidemiology. Recently, lifestyle-related chronic diseases have been steadily 

increasing, especially among people of developed country. Dental caries and periodontal disease are 

lifestyle-related diseases influenced by eating habit and daily tooth cleaning, as well as by oral 

bacteria. 

  

Occurrence of life-style diseases are generally caused by many factors relating host and environment. 

Analytical studies reveal association between each causal factor and outcome factor.  

 

(1) Cross-sectional study  

A cross-sectional study is the simplest form of an observational study. Cross-sectional study or 

cross sectional analysis is a class of scientific research method for the analysis of data gathered 

【Definition of Lifestyle Disease】 

Lifestyle disease: a disease associated with the way a person or group of people lives. Lifestyle 

diseases include atherosclerosis, heart disease, and stroke; obesity and type 2 diabetes; and 

diseases associated with smoking and alcohol and drug abuse. Regular physical activity helps 

prevent obesity, heart disease, hypertension, diabetes, colon cancer, and premature mortality.

(Medicine Net com. http://www.medterms.com/script/main/art.asp?articlekey=38316) 
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from a statistically significant sample of a population. It is used to estimate the relationship 

between an outcome of interest (cause-effect relationships) and population variables as they exist 

at one particular time. Both exposure (existence of factor) and outcome (disease or undesirable 

event) are measured at the same time. Regardless of the time period of data collection, data from 

each individual subjects is obtained only once.  

 

Procedure of cross-sectional study 

 

Make hypothesis about association between factor and disease of interest 

↓ 

Determine measurement of exposure (factors) and outcome (the disease) 

↓ 

Selected study population and sampling method. 

↓ 

Collect data of exposure and outcome    

↓ 

Analysis including statistical hypothesis test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A cross-sectional study provides prevalence information, but not incidence. It means that cross 

sectional study can be good analytical study, when the current values of the exposure variables are 

stable over time, and represent the value present at the initiation of the disease process. For 

example, a historical study on fluorde in drinking water showed that excessive consumption of 

Design of a cross-sectional study

Population
Samples

exposed  

not  exposed

disease

disease

no disease

no disease

sampling classification 

by exposure

investigating 

prevalence    

Disease 

prevalence

Comparison

Disease 

prevalence
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fluoride for along period in childhood causes fluorosis (enamel hypoplasia caused by fluoride). In 

this case, cross-sectional study is valid because both exposure (fluoride) and outcome (mottled 

teeth) are stable overtime. 

In cross sectional study, it made prevalence rates between exposure group and non-exposure group 

is compared. However, in many studies, several subgroups are generated by exposure level.  

R. L. Weiss and A. H. Trithart showed a direct and consistent relationship between caries 

experience and the frequency of eating items of high sugar content or high degree of adhesiveness 

between meals was disclosed. (BETWEEN-MEAL EATING HABITS AND DENTAL CARIES 

EXPERIENCE IN PRESCHOOL CHILDREN, Robert L. Weiss, D.D.S., M.P.H., F.A.P.H.A., and 

Albert H. Trithart, D.D.S., M.P.H., F.A.P.H.A.)  

In this study, subjects were classified into 5 groups, one non-exposure (dmf = 0), 4 exposure 

groups (dmf=1,dmf=2,dmf=3,dmf=4 & over) classified by level.     

 

                                                                                            

(2) Cohort study 

Cohort studies are thought to provide strong evidence about disease etiology of various types of 

observational epidemiological studies. They can provide direct measurement of risk of disease 

development using incident rate. Cohort studies require follow-up observation of subjects over a 

period of time about disease development. There are two types of cohort studies, prospective and 

retrospective studies. Theoretically, they have the same approach to analyzing and reaching 

conclusion about association between etiological factors and disease. 

 

A. Prospective cohort study 

A prospective cohort study is one of the observational analytical types of study. Association 

between one or more factors can be evaluated simultaneously “cohort” means a group of similar 

individuals. The researcher follows over time a group of persons who initially do not have a 

disease under study. The simplest structure of this study is to compare two subgroups, an exposure 

group
*

 and a non-exposure group
**

. Exposure and Non-exposure group can not always be 

classified clearly. Sometimes comparison is made among several groups who differ with respect 

to level of exposure, amount of alcohol drink per day, for example.  

Prospective cohort study provides strong evidence about the causation of disease because of the 

establishment of temporal sequence between exposure and outcome (disease occurrence). In other 

words, study subjects who initially known to have a factor (exposure group) will be follow up, and 

a researcher will be able to assure that the disease would occur after the presence of the study 

factor. 

For example, one might follow a cohort of middle-aged truck drivers who vary in terms of 

smoking habits, in order to test the hypothesis that the 20-year incidence rate of lung cancer will 

be highest among heavy smokers, followed by moderate smokers, and then nonsmokers. 
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The prospective study is important for research on the etiology of diseases and disorders in 

humans because for ethical reasons people cannot be deliberately exposed to suspected risk factors 

in controlled experiments. 

*: 

A group consisted of persons who have a disease of interest 

**: 

A group consisted of persons who do not have a disease of interest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B. Retrospective cohort study 

A retrospective cohort study is different from a prospective cohort study in the manner in which it 

is conducted. In general, the investigator collects data from past records and does not follow 

subjects toward future as is the case with a prospective study. In Retrospective Cohort Study, all 

the events required for analysis (exposure, latent period, and outcome) have already occurred at 

the starting point of study. 

 

C. Risk index in cohort study  

a. Relative risk                                                  

Relative risk indicates how many times higher the risk of the disease among exposed persons 

is, compared with unexposed persons. It represents how a factor increases risk of occurrence 

of a disease. It is ratio of incidence rate in exposure and non-exposure groups. It is called risk 

ration because it compares the absolute risk* of exposure and non-exposure groups.   

                                                    

    Disease incidence rate of exposure group 

Relative risk ＝                  

                                   Disease incidence rate of non-exposure group 

*Disease incidence rate for one group is called absolute risk. It represents average probability 

Design and procedure of  cohort study

Population

People 

without 

the 

disease  

Exposed  

Not    

Exposed

disease

disease

no disease

no disease

inquiry

sampling classification 

by exposure

follow-up to 

detect disease 

occurrence    

Prospective C.S.

Retrospective C.S.

analysis based 

on comparison
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to have the disease of interest for a person in the group in a certain period.. 

Relative risk is calculated on the basis of contingency table in cohort study.  

 

� � � � � �    �        [ Occurrence of disease ] 

� � � � � � �            Occurred     Not occurred      Incidence rate    

Exposure group 

Non-exposure group 

a b a ／（ a＋b ） 

c ／（ c＋d ） 

 

c d 

 

a／（a＋b） 

・Relative Risk ＝   

c／（c＋d） 

 

【Interpretation of Relative Risk】 

�  � � � RR＜1.0� Factor assumes that it control occurrence of disease (preventively）. 

� � � � � � ＝1.0� Factor assumes that it does not affect occurrence of disease. 

� � � � � � ＞1.0� Factor assumes that it accelerates occurrence of disease. 

 

b. Attributable risk     

Attributable risk is interval of attributable incident rates of two subgroups in cohort study. It 

indicates the contribution of factor (presence of factor) to the occurrence of disease. In other 

words, it is a difference of risk which indicates how much risk (incidence rate) is added by 

exposure. To calculate this, find out the difference of incidence rate between exposure and 

non-exposure groups. 

     

Attributable risk ＝ incidence rate of exposure group  

–  incidence rate of non-exposure group 

 

 

Following is a formula based on 2×2 contingency table. 

 

� � � � � � �        [ Occurrence of disease ] 

� � � � � � �         Occurred  Not occurred      Incidence rate    

Exposure group 

Non-exposure group 

a b a ／（ a＋b ） 

c ／（ c＋d ） 

 

c d 

 

・Attributable risk ＝ a / (a＋b) － c / (c＋d)     

(Often indicated in %） 
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D. Analysis in cohort study 

a. Principle 

Once data is obtained, basic principle of analysis is similar in both prospective and 

retrospective cohort study as follows. 

   ・Classification of the subjects into exposure and non-exposure group 

(or into several subgroups according to level of exposure)  

・Comparison of incidences between exposure and non-exposure groups 

(or among several subgroups different in level of exposure) 

 

b. Hypothesis test  

Statistical hypothesis test is conducted for the association between factors and disease. If 

difference of disease incidence was observed between exposure and non-exposure groups, 

statistical significance test would be required to evaluate reliability. At the same time, 

possibility of error caused by chance will be evaluated with t-test, chi-square test and others. 

 

 

E. Validity of cohort study 

Validity of cohort study should be evaluated by evaluate possibility of bias: confounding bias, 

information bias, or others. Very often, we can know true association between exposure and 

outcome by control biases in the process of study. Confounding bias is caused by confounding 

factors which can be adjusted by multiple logistic regression analysis using adjusted odds ratios. 

 

 

F. Major characteristics of cohort study 

・It determines the priority of time in factor and outcome (result). By this, result of evidence 

becomes strong（high reliability）. 

・Follow-up allows one to know the disease rate (occurrence rate) about disease condition. 

・Relative risk can be calculated directly by disease incident rates. 

・It is possible to examine several diseases.  

・It takes time and is costly. 

 

 

(3)  Case control study 

Case control study considers already occurred case as the group of cases at the point of starting 

research. Researcher will arbitrary select control group (comparative group) which does not have 

study disease but to make similar (matching) condition of age, gender, and cases. Then, examine 

association between risk factor and disease by comparing the exposure rate toward interested risk 

factor between groups with and without disease cases.   
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A. Odds ratio 

Odds ratio is usually used in case control study. It is based on the information about existence of 

disease and risk factor that is a risk index which represents the relationship between risk factor 

and disease. 

Case control study is one of the epidemiological analyses which studies association between risk 

factor and disease. Researcher will select case group and control group and its numbers. Without 

searching a number of people with disease in a particular group or arbitrary extracting the samples, 

it cannot estimate the disease and prevalent rate of a mother population. In order to examine the 

relationship between factor and disease, case controlled study will calculate the exposure rate of 

case and control group, then, find out odds and calculate the odds ratio.  

Odds ratio indicates the strength of relationship between risk factor and disease. It is a ratio of 

exposure odds in case group and control group. As it is the same as relative risk, if odds ratio 

becomes larger than 1.0, then, it is assumed that a particular factor is accelerating occurrence of 

disease. Also, if odds ratio is smaller than 1.0 then, the factor which is risk factor in hypothesis is 

actually control factor (protective factor) which has preventive effect against disease.  

 

� � � � � � � �               Case    � �   Control 

Exposure group 

Non-exposure group 

 a b 

c d  

 

 

Exposure odds in case group           a � � � �  �   �    c  � � �       a 

� � � �                                     ÷                 ＝ 

a + c    � �          a + c            c 

 

 

Exposure odds in control group         b                  d              b 

� � � �     ÷� � � � � �   �  ＝ 

b + d               b + d             d 

 

 

Ratio of exposure odds in case and control group� �    

 

a         b         ad 

     ÷� � � � ＝� � � � � � � � � � � � � � � �  

c         d� �  �   bc 

 

 

 

【Interpretation of odds ratio】 

OR＜1.0� Factor assumes that it control occurrence of disease (preventively）. 

� � � �  ＝1.0� Factor assumes that it does not affect occurrence of disease. 

� � � �  ＞1.0� Factor assumes that it accelerates occurrence of disease. 
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In case control study, it cannot calculate the incidence rate: thus, it cannot find the relative risk 

factor. However, odds ratio is used as presumptive value of relative risk factor. When odds ratio is 

employed in case control study, if prevalence rate is lower than below few %, then, the odds ratio 

will become similar to relative risk factor. 

 

Followings are the major characteristics of case control study. 

・Compare exposure rate to the risk factors between case group and control group. 

・It is suited for studying the rare disease. 

・About the case group: investigate existence of degree of factor retrospectively based on diagnosis, 

clinical record, and finding   

・Researcher arbitrary selects control group. 

・Comparative group does not have disease of interest. However, age and conditions should  

be similar to control group. There is a way to match gender, age factors of individual of case group 

with individual of control group one by one. 

・It indicates association between factor and disease by odds ratio. 

 

(4)  Intervention study 

A. Concept 

Intervention study deals with effect of some artificial manipulation on health status of patients or 

people.  It deals with effect of treatment or preventive measure in clinical setting. It also deals 

with effect of public health intervention for disease prevention. Intervention studies are different 

from observational studies which do not include artificial manipulation. Though intervention 

studies are different from observational studies, it also analytical like observational analytical 

studies.   

The artificial manipulation is generally various kinds of treatment and preventive measure. Risk 

factors of disease of course should not be added as intervention from the ethical point of view. 

However weakening or elimination of risk factor, health instruction to change lifestyle to prevent 

metabolic syndrome for example, is an intervention which do not accompany ethical problem.  

 

B. Study design 

A principle of intervention study design is that comparison of experimental group and control 

group must lead to accurate conclusion about association between a intervention and outcome. It 

means that the natures or the characters of experimental and control groups which have an 

influence on outcome must be the same. If this principle is neglected, the study conclusion will 

biased and depart from the truth. We may overestimate or underestimate the effect of treatment or 

prevention.  

 

C. RCT (Randomized Controlled Trial)   

A randomized controlled trial (RCT) is a type of experimental study commonly used interesting 

the efficacy or effectiveness of healthcare services) RCT involve the random allocation of 
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different interventions (various treatments) to subjects. RCT is a type of study which provides the 

strongest evidence as one study. Analysis correctly performed by RCT does not include error 

derived from bias (selection bias, confounding bias and others) at all. It only includes chance error 

when allocating randomly. The figure below represents analysis procedure to evaluate the effect of 

treatment with the aim of cure. The procedure of RCT to test the effect of a preventive measure for 

healthy person is very similar to that aiming at cure. It will include the comparison of incidence 

rates between experimental and control groups.    

Double-blind trial 

To avoid information bias, a double-blind trial is carried out. The patient does not know which 

treatment is being administered (the new treatment or another treatment). There might be no 

placebo effect (single-blind) I addition, when one researcher allocates a series of numbers of the 

patients to new treatment (experimental group) or old treatment (control group). The second 

researcher does not what they have been allocated to. He does not know which treatment is being 

administered, and by doing it, he observes the patients without prejudice and asks the patient’s 

symptom in the same way. He treats the patients in the same way except the difference of 

treatment method. Thus, accuracy of outcome will be guaranteed. When the third researcher 

analyzes data statistically, it is called triple-blind test. 

 

D. Ethical consideration 

Safety and efficacy are prime concern for the patients and doctors. Ethical consideration for RCT 

is more important than for observational study. In principle, all patients or inhabitants should be 

guaranteed that they do not receive not only harmful effect but disadvantages in daily life. 

Sometimes, ethical consideration for intervention studies accompanies complex problems. Every 

type of intervention study needs ethical consideration from all aspects related to the advantage and 

disadvantage of the subjects in clinical and public health settings. In this section, only brief 

comments were made without multilateral discussion.   

Design and procedure of  RCT

Patients

with a 

study 

disease 

Samples 

of the 

study 

subjects

Control 

group

improvement

Sampling of 

the study 

subjects

Statistical analysis

analysis based 

on comparison

Experi-

mental 

group  
Without 

improvement

Without 

improvement

improvement

Random 

allocation of 

the subjects

Intervention 

and follow up 

generalization
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Case Study:  Understanding Disease Epidemic by Epidemiological Index 

To evaluate epidemic of disease or compare disease frequencies of subgroups for analysis, we use 

epidemiological index. It is important to define target population to be investigated. In some cases, 

people living in the same area or country are subjects of investigation. In other cases, only population 

of a certain range of age under risk of a disease will be investigated. In many cases, randomly 

selected samples are examined and index is calculated.  

Needless to say, proportion of out-patients having a disease of interest for total patients who visited a 

clinic does not provide epidemiological index. 

 

1. Prevalence rate  

It is a rate (percentage) of those who have a certain disease in one point of time of a defined 

population.   

 

                        

    Total number of persons who have a disease in one point of time�  

�  � �                  � � � � � � � � � � � � � � � � � � � ［× 10
2
～
5

］�  

Total number of persons investigated representing a defined population 

                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� � Question 1.� What is prevalence rate at the point of examination in the figure above? � � � � �

 

Formula                                       Answer� � � � � � � ％�  

 

�

  (Patients)
�

ａ

ｂ

ｃ

ｄ

ｅ

ｆ

ｇ

Time flow　→

          indicates the period of prevalent disease. Thus,

             patients a, b, c carriers disaese at the time of examination. 

                                                                         

             

             

Note)  The figure assumes a treatable disease such as gingivitis. In actual larger number of 

people are examined. 〔Edited by Japan Epidemiological Association 1996〕 

Examination 
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Prevalence rate of dental caries is a rate of those who have tooth or teeth with caries experience in 

present teeth.  

 

Total number of persons with dental caries (treated and untreated)�  

� �  � � � � � � � � � � �        � � � � � � � � � � � � �          × 100 

Total number of persons investigated representing a defined population  

 

Note)  Calculation of prevalence rate requires examination of dental caries only once.  

 

 

【Examples of prevalence of dental disease】 

A. Distribution of children according to he levels of gingivitis evaluated with PMA index in 

North Pakkading Primary School children 

 

 

 

 

 

 

 

 

 

 

 

(Oral Health Status of Children in a Rural Area of the Lao People's Democratic Republic. Journal of 

Oral Sciences, Vol. 51, No. 1, 131-135, 2009) 

 

 

B. The fact about healthy permanent teeth, treated / untreated condition of caries (Report on the 

survey of dental diseases, 2005, Japan). 

 

      

　　  (％)

   without treated

   or untreated

   tooth or teeth

 　with treated

   tooth or teeth

 　with untreated

   tooth or teeth

     Prevalence

     rate

  Kindergaｒten 50 20 30 50

  Primary school 36 31 33 64

  Junior high school 44 30 26 56

  High School 34 36 30 66

              

    

N:59

Levels Number of children Per cent

0 7 11.9

     1 ～  5 12 20.3

     6 ～ 10 8 13.6

   11 ～ 15 10 16.9

   16 ～ 20 15 25.4

      21 � 7 11.9
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C. The condition of permanent teeth, healthy (sound), treated and untreated condition of caries 

(Report on the survey of dental diseases, 2005, Japan). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D. Remarks on the existence of gingival symptom (Report on the survey of dental diseases, 2005, 

Japan). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Average rate per person 

Average rate per person
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2. Incidence rate (also called as occurrence rate or attacking rate) 

Incidence of a particular disease means that the rate of newly occurred disease in certain period of 

time of a defined population.� � � � � � � � � � � � � � � � � � � � � � � �  

� �  

1) Cumulative incidence rate  

If the same observation period is applied to all subjects, we calculate cumulative incidence rate. 

Depending on the frequency of disease occurrence, observation period is determined as 1 hour, 1 

day, 1 week, 1 month, 1 year, or over a year. A disease which does not occur often need to be set 

as a longer observation period.  

 

� � � �            

   Number of persons who developed disease during observation period 

� �  � � � � � � � � � � � � � � � � � � � � � � � �             ［× 10
2～5］ 

Number of persons without disease who were initially determined as the  

observation subjects 

             

All subjects of cumulative incidence rate are persons whom investigator was able to follow up for 

a certain period of time. Observation period starts at the point when the disease of interest does not 

exist and ends when the second or last examination is carried out. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This figure indicates follow-up of A-F patients for 5 years. Among them, 

disease occurred in 3 patients〔 Edited by Japan Epidemiological 

Association 1996〕. This is a figure which assumes treatable disease such 

as abnormality of the jaw.   
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    Question 2.  What is the percentage of cumulative incidence rate in the figure above? 

 � � � � � � � � � � � � � � � � � � � � � � � � � �  

� Answer� � � � � � � ％�  

 

 

・Cumulative incidence rate of dental caries  

             

Number of patients with dental caries during a certain period 

                                                           × 10
2  

(per / person, %） 

Total number of persons at risk who had not dental caries at the start 

 

Note) The denominator of incidence rate is basically the number of people who does not have 

disease of interests at the start of observation. However, in some cases, a number of 

populations at mid-point of the observation period are also used as the denominator. 

            

 

2) Incidence Density                              

When observation period（follow-up period）differs from one another, incidence density can be  

used. Cumulative incidence rate requires 2 examination results. On the other hand, incidence 

density requires periodical examination to detect disease.  

 

 

Incidence density is used when the observation period of individuals differs  

from one to another. 

 

 

 

<Person-year method> 

When each period is set as 1 year, it is called person-year method. When one uses this method, 

examination should be done every year and it is necessary to examine occurrence of disease in last 

one year.     

                                            

Number of persons who developed disease during specified period  

� � �                                                         （×10
2～5 ） 

�             Total person-time of observation (disease free) 
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Question 3.  What is the incidence density of a particular disease which is indicated in the  

figure above? (It does not need to answer by %). 

 

Formula� � � � � � � � � �   �  � � � �      Answer       person / year�  

 

 

Question 4.  Prevalence rate and incidence rate, which method does it accurately indicate 

the risk (danger) of disease occurrence?  

� � � � � � � � � � � � � � � � �             � Answer� � � � � � � �       

 

Question 5.  If the period of having disease becomes longer, prevalence rate and  

incidence density of which rate does it become higher? 

� � � � � � � � � � � � � � � � � � � � � � � � Answer   � � � � � � � � �  

 

 

 

 

 

 

 

: Follow-up period 

The figure represents a model showing different follow-up periods of 6 subjects of 

measurement and definition of incidence density. 

Outbreak 
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・RID index: Relative Increment of Decay  

RID index is an index which uses tooth surface as a unit and it measures increase in carious tooth 

surfaces for a certain period of time. It can be calculated by utilizing the 2 outcomes of 

examination. This method can be applied during the mixed dentition period, while permanent 

tooth is still erupting. RID index indicates the rate of tooth-surfaces which newly has become 

carious (decayed or filled) among sound tooth surfaces.  

 

N
1-2

 ＋ N
4-2

 ＋（0.8）N
1-3

 ＋ N
4-3

  

          RID index = � � � � � � � � � � � � � � � � � � � � � � � � � �  ×100 

N
1-1

 ＋ N
1-2

 ＋ N
1-3

 ＋（ N
4-1

 ＋ N
4-2

 ＋ N
4-3

 ）／2 

 

Numerator :  absolute increment of carious tooth surface 

Denominator : sound tooth-surfaces at risk 

 

 

【Meaning of signs in RID index formula】 

 

                Sound → decayed     un-erupted → decayed     sound → filled     un-erupted → filled  

N
1-2

    ＋      N
4-2

      ＋（0.8）N
1-3

 ＋      N
4-3

  

          � � � � � � � � � � � � � � � � � � � � � � � � � �  

N
1-1

    ＋    N
1-2

    ＋    N
1-3

    ＋  （N
4-1 

   ＋     N
4-2

     ＋     N
4-3
）／2 

 sound → sound   sound → decayed   sound → filled   un-erupted → sound   un-erupted → decayed   un-erupted → filled  

 

Note)  Sound means caries-free, natural intact tooth surface 

 

 

Question 6．Cross sectional study and cohort study, for which study can RID index be used?  

� �                                  � � Answer� � � � � � � � � � � � � �  

 

 

【Example of study utilizing incidence】  

Following figure was based on the result of oral examination of over 5,000 children aged 4-18 in 

Kingston, New York in 1944-1960. The annual probability of caries attack computed for various 

permanent teeth during the first 6 years of post-eruptive exposure is illustrated in the figure. 

Sound Decayed Filled Un-erupted

Sound N
1-1

N
1-2

N
1-3

N
1-4

  Condition of tooth surface Decayed N
2-1

N
2-2

N
2-3

N
2-4

  at point of time A Filled N
3-1

N
3-2

N
3-3

N
3-4

Un erupted N
4-1

N
4-2

N
4-3

N
4-4

�����������	�����
���
	��������������	�������
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Consecutive curves on horizontal axis indicate the years of post-eruptive exposure. Dental caries 

attack rates were calculated for each observation period of 1year. Caries attack rate means 

probability of occurrence of caries in last one year for caries free teeth. Teeth once becoming 

carious are excluded from denominator and only caries-free teeth are included in denominator for 

each observation period of one year. 

 

  

 

 

Question 7.  For what reason the decline was observed for each tooth type? 

 

� � � � � � � � � � � � � �   Answer�   � � � � � � � �                           

 

Question 8.  Among upper teeth, which tooth type is the most and the least sensitive tooth 

types? 

�               

Answer�  Most －（ � � � � � � � � ）    Least－（� � � � � � � � � � ）     

 

Question 9.  How many times is the highest attack rate greater than the least one?  

 

� � �      � � � � � � � � � � � � � � � � � � � Answer    approx.         times�  

 

Question 10.  In central incisor of upper jaw, after eruption of teeth, when can it see  

the highest rate of caries? 

  

                                                 Answer    approx.         later   

 

Provability curve for an annual caries occurrence on the permanent teeth (Carlos et al, 1965) 
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3.  Disease experience－ caries experience  

 

Caries experience is used to describe quantity of destruction of dentition. This 

will include the present teeth in the month and the lost tooth by caries (life 

time caries experience). 

 

 

Index of DMF like DMFT index measures life caries experience which indicates a characteristic of 

a defined population. It tallies up individual index value of caries experience by person–unit, tooth 

unit, or tooth surface–unit. 

When calculating caries experience, all teeth will be the subject of examination (often exclude the 

3
rd

 molar), including tooth which is lost by caries. This is unlike GI (Gingival Index) which only 

examines particular teeth for its subject of examination.   

In order to increase validity of the rate (how close to truth the measured outcome is?) or reliability 

(whether the measurement of the same condition always has the same result or not ?). Therefore, it 

is important to tally up the result by using examination outcome which meet the certain examination 

criteria.  

 

�  

Question 11.  In epidemiological survey of caries, which of D, M, F should be recorded 

for the following teeth? (Enter only when it needs)         

                      

1)  The first premolar which is found out to have been extracted for orthodontics.      

2)  A permanent tooth which has caries around fillings.     

3)  A tooth which is judged as having extrinsic stain in school health examination.    

4)  A caries which is applied preventive filling.      

5)  A tooth which is lost due to injury.    

6)  A tooth which is currently treating caries.      
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Study Design of Analytical Epidemiological Study and Risk Index     

 

1. Cross sectional study            

Cross sectional study is a method which compares prevalence rates between exposure group* and 

non-exposure group** It analyzes causation between factor and disease, or group difference of 

degree of risk factor. 

*

Exposure group: a group of persons who have a risk factor of interest     

**

Non-exposure group: a group of persons who do not have a risk factor of interest 

 

1) Characteristics of cross sectional study 

・It analyzes risk factor and study disease based on a point of time information. 

・Study starts at the point when disease has already occurred in the group. 

・It compares the difference of prevalence rates between exposure and non-exposure groups. 

・It cannot establish time sequence of disease and risk factor (weakness). It means that the study 

cannot confirm existence of the risk factor prior to occurrence of disease: thus, its ability to 

show causality between factor and disease is not high. Its ability to prove the evidence is not 

high than cohort study and case control study: thus, the evidence of outcome is not strong.  

・It can be practiced easier than cohort study (strength). 

・It cannot provide the incidence rate or relative risk (weakness). 

 

 

Question12.  Would the primary school students who brush their teeth less frequently, less 

than once a day likely to have gingivitis?  

                                

To solve the question above, research was done in 6th graders of primary school, 

examining condition of gingiva once and average frequency of brushing a day. 

In this case, what is the risk factor which relates to the disease and what is the 

study disease? 

 

� � � � �  Answer  � The risk factor  � � � � � � � � � �                     �             

 

                      The disease    � � � � � � � � � � � � � � � � � � � �  

 

Question13.  In this study, what index and examination criteria can be used to examine the 

subjects and to record the result? 

 

� � � �                     Answer � � �                                     

 

Question 14.  What is the type of this study?                                                     

� � � � �                                   �  Answer              study  
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Question15.  If we use data of individual (frequency of brushing and prevalence of gingivitis) 

and association of risk factor (frequency of brushing) and disease (gingivitis), 

what subgroups can it be categorized and compared? What epidemiological 

index can be used for per/person to compare disease frequency between the 

subgroup?   

 

 Answer    Method of grouping� � � � � � � � � � � � � � � � � �  

 

Index for group comparison � � � � � � � � � � � � � �   
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2.  Cohort study  

1)  What is cohort study?�                             

Cohort study calculates the incidence rate separately, exposure group and non-exposure group. 

Then it measures causality of factor and disease by comparing the difference of incidence rates. 

First, patients without disease of interest were select and a factor or factors of interest will be 

examined. At the end of observation period, examination will be carried out again to detect 

disease occurrence during the observation period. Association between factor and disease can be 

indicated as relative risk.  

 

2)  Major characteristics of cohort study    

・It can establish the time sequence of factor and outcome. By this, result of evidence 

・becomes strong (high reliability). 

・Follow-up allows one to know the incidence rate about disease epidemic. 

・Relative risk can be calculated by incidence rates 

・It is possible to examine several diseases in one study.  

・It takes much time and is costly 

 

3)  Risk index in cohort study  

(1) Relative risk and its calculation                                                  

Relative risk indicates how many times higher the risk of the disease among exposed persons is, 

compared with unexposed persons. It is ratio of incidence rate in exposure and non-exposure 

groups. It is called risk ratio because it compares two absolute risk* of exposure and 

non-exposure groups.   

 

     Relative Risk            Disease rate of exposure group 

                        

                        Disease rate of non-exposure group 

                        

� � � � � �  

Note) *Absolute Risk: disease incidence rate of a certain group is an average degree of danger 

for each person of the group to take study disease during a certain period.  
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Relative risk is calculated on the basis of contingency table in cohort study. It is calculated from 

incidence rates of study disease in exposure and non-exposure groups.  

 

� � � � � �           �   [ Occurrence of disease ] 

� � � � �          � �       Yes� � �  No    � Incidence rate    

 

Exposure group 

 

 

Non-exposure group 

    

   A 

 

   

 B 

 

 

a /（a＋b） 

 

 

c /（c＋d） 

 

    

   C 

 

    

   D 

 

 

a / (a＋b) 

・RR ＝  

c / (c＋d) 

 

If relative risk becomes larger than 1.0, then, it is assumed that a particular factor has an 

influence on and promotes occurrence of disease. And if relative risk is smaller than 1.0 then, the 

factor which seems to be a risk factor in hypothesis is actually control factor (protective factor) 

which has preventive effect against disease. Judgment is done adding statistical method 

(confidence interval or p-value).  

 

Relative Risk > 1.0� Factor assumes that it accelerates occurrence of disease.  

� � � � � �    = 1.0� Factor assumes that it does not affect occurrence of disease. 

� � � � � �    < 1.0� Factor assumes that it control occurrence of disease (preventively). 

 

 

【Example of Cohort study】 

Epidemiological study practiced in Gifu city in Japan in 1994 (there are slight change in 

description and figures). To obtain the data for study, it was decided to use data of one year and 6 

months and 3 years old check-up records. Subject of study was among the three years old 

toddlers who were caries free at one and 6 months old. Observation period is from one year and 

6 months to 3 years of age. Following chart indicates number of children who developed dental 

caries in accordance to the snacking habit.  

        

 

�  

 

 

 

 

 

 

 
� � � � ［Occurrence of caries］ 

  Yes No   Incidence rate 

 

Snacking habit up to  

18months old.  

 

Irregular 

 

180  

 

 

259  

 

     

( 41.0 %) 

   

Regular 

 

128  

 

 

311  

 

( 29.2 % ) 
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Question 16.  What are the risk factor and study disease? 

 

� � � � � � � � � � � �    Answer � �  Risk factor    � � � � � �        

 

� � � � � � � � � � � � � � � � � � �  Disease of interest� � � � � � � �  

 

Question 17.  What are exposure and non-exposure groups?  

                    

 Answer �   Exposure group is�                                      �  

 

Question 18.  Studied risk factor and occurrence of disease, which existed first?  

� � � � � � � � � � � � � � � � � � � � � � � � � � � �  

� � � � � � � � � � � � � �   � � � �  Answer� � � � �                 

 

Question 19．What kind of period was the incidence rate calculate for?  

                                           

                                       Answer� � � � � � � � � �  � �  

 

Question 20.  Calculate relative risk from incidence rates of exposure and non-exposure 

groups.  

�                                  Relative risk ＝      � � � �         � � � � � � � �  

 

Question 21.  How many times children who snacked irregularly up to one and six months 

of age likely to have caries in comparison with the toddlers who had 

snacking regularly?       

� � � � � � � � � � � � � � � � � �                Answer� � �    times  

 

Question 22． Without relation to the study above, if calculation of relative risk is smaller 

than 1.0, how can you understand the relationship between factor of interest 

and occurrence of incidence? 

 

  � � � � � � �  Answer� � � � � � � � � � � � � � � � � � � � � � � � �  

 

 

 

 

 

 

 

 

                                                   

 

－ 36 －



(2) Attributable risk     

Attributable risk is interval of attributable incident rates of two subgroups in cohort study. It 

indicates the contribution of factor (presence of factor) to the occurrence of disease. In other 

words, it is a difference of risk which indicates how much risk (incidence rate) is added by 

exposure. To calculate this, find out the difference of incidence rate between exposure and 

non-exposure groups. 

     

    (Attributable risk) : (incidence rate in exposure group – incidence rate in non-exposure group) 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

 

 

Following is a formula based on 2×2 contingency table. 

 

� � � � � �           �   [ Occurrence of disease ] 

� � � � �          � �       Yes� � �  No     Incidence rate    

 

Exposure group 

 

 

Non-exposure group 

    

   a 

   

 b 

 

 

a /（a＋b） 

 

c /（c＋d） 

 

    

   c 

 

    

   d 

 

 

     � ・Attributable risk ＝ a / (a＋b) － c / (c＋d)        (often indicated in %) 

 

 

                                                           

Question 23.  2 by 2 table of the study example quoted above is there below again.  

Calculate attributable risk using incidence rates of two subgroups. 

 

Answer    Attributable  risk               ％  

 

 

        

 

�  

 

 

 

 

 

 

 

 

 
� � � � ［Occurrence of caries］ 

  Yes No   Incidence rate 

 

Snacking habit up to     

18 months old.  

 

Irregular 

 

180  

 

 

259  

 

     

( 41.0 %) 

  �  

Regular 

 

128  

 

 

311  

 

( 29.2 % ) 
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3.  Case control study 

1)  What is case control study? 

Case control study considers already occurred case as the group of cases at the point of starting 

study. Researcher will arbitrary select control group (comparative group) which does not have 

study disease but to make similar condition of age, gender and other characteristics with cases 

(matching). Then, analysis is made to clarify association between risk factor and disease by 

comparing the exposure rates between case group and control group.   

 

Followings are the major characteristics of case control study. 

・Comparison of exposure rates to the risk factor is made between case and control groups. 

・It is suited for studying the rare diseases. 

・About the case group, researcher investigate exposure to risk factor retrospectively based on 

diagnosis, clinical record, and other findings.   

・Researcher arbitrary selects control group. 

・It indicates association between factor and disease by odds ratio. 

 

Comparative group does not have disease of interest. However, gender, age and other conditions 

which already known to be associated with disease should be similar to control group. There is a 

way to match gender, age and other factors of individual of case group with individual of control 

group one by one. 

 

As cohort study previously suggested, there seemed to be association between the risk factor of 

irregular snacking and dental caries. If the association between them is investigated by case 

control study, the result will become similar as following distribution.   

 

 

Assumption: Case group are comprised of 120 children aged three who came to the dental 

office. Control group randomly selected 120 children from common people, aged three years 

old and without caries.  

 

 

 

 

 

 

 

 

 

 

 

 ［Presence of caries in three years old］ 

  Yes 

case group 

No 

control group 

［ Regularity of snacking ］ Irregular 70 54 

 Regular 50 66 
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Question 24.  Cross table in case control study indicates the distribution of a risk factor in case 

and control groups. We can compare difference of exposure rates in case and 

control groups. However we can not compare prevalence rates nor can we 

compare incidence rates. Explain why cannot it be done?�  

                                                      

              Answer� � � � � � � � � � � � � � � � � � � � �     � � � �     

 

 

Question 25.  Calculate the rate of persons who have the risk factor (exposure rate) in case 

group and control group, then compare them. 

 

� � � � � � � �     Answer     Exposure rate of case group�  �  �    � � %�  

 

� � � � � � � �                Exposure rate of control group   � �   � � %�  

 

Following is the exposure rate of three years old children who are subject of 

previous cohort study.                                                     

� �             Exposure rate of three years old with caries＝ 180／308 ×100 ＝ 58％ 

               Exposure rate of three year sold with caries＝ 259／570 ×100 ＝ 45％ 

 

Compare the calculated result of case and control groups. 

 

Note) In actual situation, exposure rate of case group and control group may change 

depending on coincidence of selection. Thus, the rate may not become so 

close as stated. 

 

 

Question 26.  Chi-square test is applied to a hypothesis test of difference of exposure rate 

between case and control groups, the P value was 0.039. Statistically, can it be 

said that the association between irregularity of snacking and occurrence of 

caries are statistically significant and why?   

 

           Answer� � � � � � � �    Because� � � � � � � � � � � � � � � � �  
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2)  Odds ratio in case control study 

Odds ratio is usually used in case control study as estimation of relative risk. It is based on the 

information about existence of disease and risk factors. It indicates the association between a risk 

factor and disease. 

Case control study is one of the analytical observational studies which studies relationship 

between risk factor and disease. Researcher will select case group and control group and 

determine its numbers. Without investigating all persons with disease in a particular population, 

or without random sampling from mother population, it cannot estimate the disease prevalence 

rate, nor can it do incidence rate.  

In order to examine the relationship between factor and disease, case controlled study will 

calculate the exposure rates of case and control group, then, find out odds and calculate the odds 

ratio.  

Odds ratio indicates the strength of relationship between risk factor and disease. It is a ratio of 

exposure odds in case group and control group. As it is the same as relative risk, if odds ratio 

becomes larger than 1.0, then, it is assumed that a particular factor has an influence on and 

promotes occurrence of disease. Also, if odds ratio is smaller than 1.0 then, the factor which 

seems to be a risk factor in hypothesis is actually control factor which has preventive effect 

against disease. Judgment is done adding statistical method (confidence interval or p-value).  

 

� � � � � � � �                        Case    � �   Control 

Exposure group 

 

Non-exposure group 

a b 

c d 

 

 

Exposure odds in case group         a � � �    c  � �  �  a 

� � � �                              ÷           = 

a + c       a + c        c 

 

 

Exposure odds in control group       b          d          b 

� � �        � � � � � � � � � � � � �    ÷� � � � �  = 

b + d       b + d        d 

 

Ratio of exposure odds in case� � �   a          b          a d 

and control group                        ÷          =      

                                    c          d� �  �     b c 

 

 

                                �  

�  Odds ratio ＞1.0� Factor assumes that it accelerates occurrence of disease. 

� � � � � � ＝1.0� Factor assumes that it does not affect occurrence of disease. 

� � � � � � ＜1.0� Factor assumes that it control occurrence of disease (preventively). 
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In case control study, it cannot calculate the incidence rate: thus, it cannot find the relative risk 

factor. However, odds ratio is used as presumptive value of relative risk factor. When odds ratio is 

employed in case control study, if prevalence rate of study disease is lower than several %, then, 

the odds ratio will become very similar to relative risk. 

 

 

Question 27．Calculate the odds ratio for following case. Then think relationship between 

irregular and regular snacking.  

             

     ［Presence of caries at 3 years old］ 

     Existed 

（case） 

Not existed

（control） 

 

[ Snacking habit at age 1  

and half years old ]
Irregular  70 54 

 

 

Regular 50 66 

 

 

 

Answer       Odds ratio＝� � � � � � � � � � � � � � �  
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Characteristics of analytical epidemiological study 

 

Following chart is the characteristic of epidemiological study, separated according to the type.  

We can review the procedure of study method and understand each characteristic.
  

 

【Method of epidemiological study and characteristics】 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cross sectional

study

Prospective

cohort study

Retrospective

cohort study

Case control

study

Period Short Long Relatively short Relatively short

Cost Little Large Some Some

Study subjects Many Many Many Few

Analyzable

factors and

diseases

Rare factor is

accepted

Rare factor is

accepted.

Rare disease is

accepted.

Study subjects samples from a

defined

population

samples from a

defined

population

initially

without study

disease

samples from a

defined

population

without study

disease at the

start of

observation

Persons having

the study disease

and selected

persons of

control

Indices

obtained

Only disease

prevalence is

obtained

Disease

incidence rate

can be

obtained.

Disease

incidence rate

can be

obtained.

Disease

prevalence and

incidence rate

cannot be

obtained.

Study disease It could

discover the

disease which

is　related to

the factor of

interest

It could

discover the

disease which

is　related to

the factor of

interest

It could

discover the

disease which

is　related to

the factor of

interest

Only study

disease can be

analyzed.

Time of

measurement of

exposure

After disease

occurrence

Before disease

occurrence

After disease

occurrence

After disease

occurrence

Comparison

group

Persons  not

exposed to the

rik factor of

interest, not

selected

Persons  not

exposed to the

rik factor of

interest, not

selected

Persons  not

exposed to the

rik factor of

interest, not

selected

Selected persons

wiithout study

disease

Risk evaluation No direct risk

evaluation

Relative risk Relative risk Odds ratio
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Question 28.  In cross sectional study, it is difficult to confirm that the factor existed before 

occurrence of disease, but why it can be confirmed by cohort study?  

 

                                                                                

                                                                                         

                                                                                         

 Answer                                                                  

       

             

 

Question 29．Why does the case control study suited for rare disease study? 

 

                                                                                            

                                                                                          

 Answer                                                                   
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This is a research result of dental caries in one of the primary 
schools in Lao PDR.
State what research/study method is necessary from the 
research results.

Include following steps:
1. Discover problems in the present research.
2. What information obtainment is necessary for the 

research?
3. What study method is necessary for the further 

study? 
4. Plan the study design.
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d ft & DMFTdmft & DMFT 

dmft DMFT

d fd f D M F

N 1730 0 1046 36 0

Mean 1 63 0 0 98 0 03 0Mean 1.63 0 0.98 0.03 0

Total 1.63 1.02

Gender N Percent

Male 574 54.2

Femal 486 45.8

Total 1060 100

primary teethprimary teeth  

Gender N Mean Std Deviation

Male 573 1.59 2.49

Female 486 1.68 2.61Female 486 1.68 2.61

Total 1059 1 63 2 546Total 1059 1.63 2.546

t thteeth

Gender N Mean Std Deviation 

Male 594 0.96 1.57

Female 485 1.10 1.54

Total 1059 1.02 1.56

Age N Mean Std Deviation

5-8 415 2.89 3.12

9-12 553 0.93 1.72

13 91 0 14 0 7813 91 0.14 0.78

Total 1059 1.63 2.54

Di iDiscussion
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ConclusionConclusion
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Somatometry 

 

HIROFUMI ABOSHI 

Assistant Professor, Department of Legal Medicine, Nihon University School of Dentistry 

 

 

Introduction 
1)

 

Anthroprometry contributes information to enable an understanding about the size and form of the human 

body irrespective whether the object of the measurement is a living body or bones. Therefore, the method 

is not only employed in anthropological studies that are related to individuals and groups but it is 

employed by wide range of researchers in the medical field including forensic medicine, public health, 

and other study fields such as clinical medicine, physical education, human engineering, or textile 

sciences. 

 

1. The “Martin’s Method” 

Current anthroprometry is based on the “Martin’s method”, however, there are a number of ambiguous 

and incoherent points in some of the descriptions. Martins’s text “Lehrbuch der Anthropologie” (first 

published in 1914) was wholly revised by Rainer Knussmann in 1988 as 

“Anthropologie-Maartin/Knussmann”. Somatometry text have been written by R. Knussmann and human 

bone measurement by Gunter Brauer. 

In Martin’s method, items measured are independently numbered from 1 in both the head and the body 

(any area below the jaw). If the number 1 measurement in the head is defined as “Head length”, the same 

number 1 becomes “Height” in the body. When looking at these numbers we cannot automatically 

distinguish which part of the body is being referred, therefore, when measuring the whole body including 

head and mentioning two parts simultaneously, it is recommended to add the letter “C” (initial letter of 

cephalometry) for the measurements of the head and face, and to add the letter “S” (initial letter of 

somatometry) for body measurements. For example, the above mentioned measurements would become 

C1 for ‘head length’ and S1 to denote height. 

 

Martin’s standards defined that the left side of the head and the right side of the body should be measured. 

More recently, most examiners worldwide measure on left side the body only. When an individual uses 

somatometry measurements it is presupposed that they have existing general anatomical knowledge. 

Without having a minimum knowledge of bones and muscles of the human body it is impossible to 

2 
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measure the size of a body part accurately. There are difficult associated problems such as measurement 

error, but it is omitted in this section. See another reference for the data analysis issues. 

 

2. Standard planes  

1) Anatomical planes 

The anatomical position is the standard reference position of the body used to describe the location of 

structure.   

Three major groups of planes pass through the body in the anatomical 

position (Fig. 1) 

(1) Frontal or coronal planes are oriented vertically from right to left and 

divide the body into anterior and posterior parts. 

(2) Sagittal plane also is oriented vertically, but is at right angles to the 

frontal plane and divides the body into right and left parts. 

(3) Transverse or horizontal planes divide the body into superior and 

inferior parts. 

 

2) Frankfort plane ….. Fig.2 

A surface that is determined by both left and right tragion (t) and left 

orbitale (or). It is set only for the head, but many other reference points 

relate to this plane. The name Frankfort horizontal plane indicates the 

condition of horizontal plane being parallel to the floor. 

Tragion (t) is the point situated in the notch just above the tragus of the 

ear. In cephalometric analysis, this landmark located at the superior 

margin of the tragus of the ear. 

 

 

3) Position 

 

Standing position ; (Fig.3) 

In standing position, the position 

put palms forward is called 

“Anatomical posture” (Fig.4).  

 

 

Fig.1 Anatomical planes 
2)

Fig.4 Anatomical position Fig.3 Standing position 

Fig.2 Frankfort plane 

or 

t

v
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Standing Position for Measurements  

The majority of measurements are recorded with the patient (living) in the standing position.  

1) Measurements should be taken during the “resting period” (this is the time just between inhalation 

(breathing in) and exhalation (breathing out)).  

2) Keep the head horizontal in Frankfort plane. 

3) The head should be positioned to the front (adjust the midsagittal plane of head to that of the body). 

4) Let the subject assume a relaxed posture.  

5) Place arms vertically to the floor. 

6) Turn the palms inside toward the thigh. 

(Depending of the point being measured, decide to attach or detach palms from thigh at a given time) 

7) Straighten fingers and have contact between all fingers. 

8) Straighten knees (over time if the subject gets tired or sore one knee at a time can be bent to a resting 

position).   

9) Put heels on the ground. Open both left and right toes naturally.  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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Equipments for Measurement  

 

1. Anthroprolometer (Fig.5) 

A tool which is used to measure vertical distance. Many somatometry measurements developed by Martin 

utilize this device. Currently, the measuring equipment which is in the school infirmary is called a 

stadiometer. A digital device which can automatically measure stature and weight simultaneously is also 

available. (Fig.6) 

 

Fig5 Anthropolometer Fig.6 Digital device for height and weight measurements
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2.  Sliding Caliper  -abbreviated- 

3.  Spreading Caliper  -abbreviated- 

 

4.  Measuring tape  

Used to measure circumference and surface of the body. Originally made with steel or cloth, however, 

cloth often became stretched while it was being used and was therefore inaccurate. Currently tapes are 

made of plastic or a cloth wrapped with plastic, which does not stretch and it is not as uncomfortable for 

the subject as steel.  For outside research as a substitution for the stadiometer it is possible to measure by 

sticking a measuring tape on the wall. 

 

5. Skinfold caliper  -abbreviated- 

 

6. Weighing scale  

A device which measures the weight of the whole body. There are two types of scales: spring scales and 

beam scales. The beam scale can measure weight more precisely and it was originally used for measuring 

baby’s weight in the hospital, but the major disadvantage is that it is very time consuming. In order to 

complete the measurements in a short period of time, then, the spring scale is most commonly used. 

Another disadvantage of the beam scale is following repeated use the starting point moves from zero, so 

there is a need to inspect and recalibrate the scale often. In recent years, digital scales are mostly used, 

and as a result, accuracy of the measurement is improved. However, when one is using the digital scale, 

one should read the instructions carefully and understand the characteristics of the equipment in advance. 

 

 

 

Selecting Items for Measurement 

 

Most somatometric measurements are intended for group comparisons and not for individual analysis. 

Therefore, when one decides the items for measurement, one should take into consideration the following 

issues:  

 

1. Possibility of comparison 

The data analysis should use the same information that is collected via measurement. It is ideal if the 

same person can do the data collection (i.e. measure the sample) and the data analysis, however, this is 

usually impossible. As a result, one can only compare current data against data which someone else has 
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provided. Prior to examination, one should check what methods were employed in the other data set and 

what measurements were used, and use the same measuring methods as much as possible.  

 

2. Time constraints 

If it is necessary to measure a large number of subjects in a limited time there will be restrictions on the 

amount of measurements that can be recorded. This is why one should work out a way to shorten the 

measuring time. For instance, one can think through the order of the measurements such as when 

measuring is started with a particular instrument all measurements using that instrument are completed at 

the same time. Also, if there are experienced assistants examination time will be shortened.  

 

3. Cooperation of examinees 

Having good cooperation from examinees will not only shorten the examination time but will also 

guarantee accurate data: thus cooperation is necessary. Generally, it should be understood that children 

who are under 5 years of age and aged people who are over 70 years old will take double or more time. 

Having assistance for measuring will facilitate more accurate data. 

 

 

Measuring the body 

 

When measuring the body part, it is the general rule that the examinee wear only underwear or is naked. 

If female examinees are uncomfortable or it is a local custom that females be covered they should be 

allowed to wear a thin cloth such as a slip. It is important to prepare appropriate slips before hand and 

have all examinees them, this way all examinees will be measured under the same conditions. If an 

examinee objects to meet such conditions, then the examiner should record what clothing was worn.  

 

 

【Selected items� – [Martin’s number]】 

� � Height ［1］ 

� � Weight ［71］ 

* The following items are also frequently measured.    

� � ・Sitting height:［23］ 

� � ・Trunk length:［27］=［4］－［6］   

       (［4］: Suprasternal height, ［6］: Symphysial height ) 

� � ・Chest circumference:［61］  
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1. Stature (Height) ［1］ 

〔Def.〕In standing position, it is the vertical distance from standing plane (plr) to vertex (v), to top of the 

head. 

Stature is measured in the standing position (Fig.3). The examinee’s ears and eyes should be level with 

each other.  Have the examinee stand with the straight head and median sagittal plane straight.  The 

upper body is placed in a natural position, straighten the fingers and turn the palms inwardly and attach 

palms to the body. Straighten the knees. Both left and right heels are put together and naturally open the 

toes. Shoulders should be relaxed and measure the height in the moment of pause after breathing out. In 

the supine position, the height may become 1-2 cm longer than in the standing position. One’s height is 

the greatest when one wakes up in the morning and there are few centimeters difference in height before 

one goes to bed at the end of the day.    

 

Martin recommends to measure height from the front but whether it is measured from behind or side, it 

does not matter.  However, when one is checking the posture of the head it is advisable to stand an 

anthropometer in the front or right behind the examinee. This will make easier for examiner to measure. 

One should be careful when an anthropometer is placed behind the examinee as sometimes the examinee 

leans over and the posture becomes unnatural. The examiner should be aware that if the examinee 

postures the jaw forward height becomes shorter, but if the jaw is pulled back height generally increases. 

If examiner is paying too much attention to examinee’s head position, it might result in bent knees, or 

heels being raised. Thus examiner should recheck all body positions before recording the measurement.  

 

An anthropolometer is not used to measure height in schools or at work. Instead, a so called stadiometer 

is often used to measure the height, although it is acknowledged that the measurement is often greater 

larger than that recorded by an anthropolometer.  

The reasons for this are:  

1) the anthropolometer has a width of 1mm at the vertex (V), so it can be placed closer to the skin, while 

the stadiometer has a thicker plate (up to a few cms), so the thickness of hair is also included in the 

measurement.  

2) with the stadiometer, the examinee often leans on the pillar. There is a report that such behavior makes 

the value larger (Daman 1964). 

 

If examinees require assistance to stand or are elderly and cannot stand in correct standing position, 

another measuring method should be utilized. Even when examiners know there is a possibility of 

inaccuracy there are some situations where it is better to measure along the back or body by measuring 
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tape. It is always necessary to record measuring method. 

 

2. Weight [Body weight] ［71］ 

〔Def.〕Weight of the whole body when naked.   

In many cases only an approximate value is needed; thus, often weight is recorded with clothing worn. 

When variation in weight is necessary, measurements should be repeated with the same clothing. 

Conditions which effect weight fluctuation need to be controlled such as measuring the weight 

immediately preceding or following meals, excretion, bathing, exercise, and so forth.  

 

 

 

 

Index method 

Individual values may not accurately reflect growth and conditions of nutrition intake. For instance, even 

if the weight is heavier than the average value, if the height is much taller than average, the child’s 

condition is concluded as “skinny”. If several single data are combined and expressed by index, such 

disadvantage will be avoided. The indices which represents physical features, the Kaup index (BMI: body 

mass index), and the Rohrer index, for fatness are used.  

��Kaup index :  (W/H)
2

 �10 

��Rohrer index : (W/H)
3

 �10
4

 

 

 

 

 

[References] 

1. Anthropometry�Somatometry (1991): Anthropology 13 vols. And 3 additional vols. 13 ed., 

Yuzankaku,Tokyo. 

2. Dr. Russel D. Caram: Chiropractor (http://drcaram.com/spinal-anatomy-overview/) 

－ 54 －



 

Child Growth and Nutrition 

 

SHIGEHARU HOSONO
1)

 and HIDEO MUGISHIMA
2)

 

Associate Professor
1)

 and Professor
2)

, Department of Pediatrics and Child Health, Nihon 

University School of Medicine 

 

 

Growth Chart and Nutrition Status 

 

1.  What is growth chart? 

Growth charts are one of the essential components of the pediatric toolkit.  

Growth charts show the degree of physical development. Growth charts consist of body weight or body 

height (length) on the y-axis and age on the x-axis; there are two versions of growth charts for boys and 

girls. There are two standard curves of growth charts: one is a percentile method and the other is a 

standard deviation method. The percentile curves are internationally-accepted standard. The percentile 

curves can be constructed without normal distribution mode. A percentile is the value of a variable below, 

which is a certain percent of observations fall. These curves on the growth charts are consisted of 7 

curves; 3%, 10%, 25%, 50%, 75%, 90%, and 97%. A space between 2 adjacent curves is called channel. 

So the 25th percentile is the value (or score) below which 25 percent of the observations may be found. 

The 50th percentile is also known as the median. Both extremely-high and -low values cannot be 

evaluated on the percentile growth charts.  

 

On the other hand, standard deviation curves can be constructed when the data is normally distributed. It 

may be thought of as the average difference of the scores from the mean of distribution, how far they are 

away from the mean. A low standard deviation indicates that the data points tend to be very close to the 

mean, whereas high standard deviation indicates that the data is spread out over a large range of values. 

These curves on the growth charts are consisted of 5 curves; +1SD, +2SD, Mean, -1SD, and -2SD. The 

main feature of the standard deviation charts is easy to estimate the data because of its capability of 

calculation. However, there is no meaning to construct the standard deviation cures if the data is not 

normal distribution model. 

 

2.  Need for endemic growth charts  

Physical growth depends on both genetic and environmental factors. Environmental factors consist of 

3 
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nutritional issues and other factors. It is difficult to construct the own growth charts in developing 

countries because creating the growth charts requires a lot of time, effort, and finance in gathering data. 

Gathering accurate data requires to get measuring scales and master how to use equipments and statistic 

technique. 

 

All countries should use the cross-section growth charts for aged from birth to 5 years of age which World 

Health Organization (WHO) have already developed for developing countries, until the own growth 

charts developed. Length/height-for-age and weight-for-age growth charts for boy and girl manufacturing 

by WHO are shown in figure 1 to 4. These cross-section growth charts are for child aged 0 to 5 because of 

improvement of under 5 year-old mortality rate in some countries, so that WHO does not create the 

growth charts over 5 years of age. Each country finally should construct the own growth charts from 0 to 

18 years of age. If developing countries have own growth charts and revise the basic plan after a period of 

years, the nationwide growth changes can be estimated estimate the nationwide growth changes.   

 

3.  Decision about growth problem 

There are two basic different disturbance of growth pattern. First of all, both failure to thrive and obesity 

at that time is easy to detect by using growth charts or calculating body mass index (body weight (kg) / 

height (cm)
2

). Value of weight over 97 percentile and less than 3 percentile are defined as obesity or 

failure to thrive, respectively. Value of length/height is defined in a similar way. Second, if the growth 

curve passes upward or downward across the channel, this growth pattern is recognized as growth 

disorder. 

 

4.  Information from growth charts 

There are a lot of discoveries from the information of individual growth charts:  

1) to evaluate individual growth characteristics,  

2) to observe the changes in nutritional status such as obesity or failure to thrive,  

3) to find disturbance of growth in stature including short or high stature, it is important to find children 

with precocious puberty. The early growth spurt initially can cause tall stature in a child with 

precocious puberty, but rapid bone maturation can cause linear growth to cease too early and can 

result in short adult stature.  

4) patients and Parents except healthcare provider can understand the meaning of growth curve changes 

intuitively and growth charts help them to understand.  

5) Patients and parents easily understand the growth status expressed as a percentage of the total. 
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Causes and Prevention of Anemia 

 

1. Cause of anemia in childhood 

Iron deficiency is the most frequently observed single nutrition deficiency in the world. The rate of 

anemic pregnant woman in developing countries and in developed countries is 56% and 18%, respectively. 

A newly born has insufficient iron storage because of poor iron transfer from anemic mothers. Therefore, 

high rate of anemia in early childhood is observed in developing countries and iron deficiency is known 

to be cause of developmental impairment.  

Infants get all nutrition including iron from mother’s own breast milk during the first 6 months of age. If 

decrease in the quantity and quality of breast milk, adding other liquids can introduce germs into the 

baby's system that may lead to diarrhea and other illnesses because of difficulty in getting clean water and 

artificial milk. Breast milk is not only the best food for babies, but has anti-infective property. Chronic 

diarrheal syndrome can cause undernutrition, furthermore, infants sometimes die as a result of diarrhea in 

developing countries. Infection by a parasite can be an important cause of chronic diarrhea in developing 

countries. 

 

2. Action and prevention of anemia 

The recommendation from WHO and UNICEF (United Nations Children's Fund) is that infants should be 

exclusively breast fed, meaning without even water until six months of age. The mother should continue 

to try to give infant breast milk for up to 24 months, while appropriate supplemental food including 

weaning food is given after 6 months of age. The breast milk during the first 6 months is rich in baby’s 

need for water and nutritive substance including carbohydrates, proteins, vitamins, other nutritional 

elements and anti-bodies. Mother's milk is the best to nourish a small baby. Breast milk helps your baby's 

brain grow and is easy and complete to digest compared with other animal milk and alternative nutrition. 

WHO says getting new mothers to breast-feed their infants could save 1.3 million children's lives each 

year. For example, iron�  concentration in the breast milk is lower than that in the formula milk, 

however, 20% of  iron absorbed from breast milk compared with 7% of  Iron absorbed from artificial 

milk results in a compensatory increase in absorbing more iron from breast milk. 

 

Recent studies revealed that delayed cord clamping at least 60 seconds, if possible, more than 120 

seconds increases in blood volume and initial hematocrit at birth. Benefits for term infants by delayed 

clamping for at least 2 minutes over age 2 to 6 months are improved hematocrit, stored iron, ferritin 

concentration, and reduction in the risk of anemia. 

 

Nutritional education is essential and basic approach to lead people in developing countries to an 

appropriate pattern of eating behavior. If these countries get financial support, government or local 
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community provide iron supplement for high risk groups.  

 

 

Case Study 

 

Case 1  Growth chart of nutritional disorder (figure 5) 

Short stature is observed value of height increase along with –SD curve without crossing channel. On the 

other hand, weight curve in infants across the -2SD curve. Infants could not get enough energy 

compatible with age. 

 

 

Case 2  Growth chart of growth hormone deficiency (figure 6) 

An infant was well grown in childhood. Height growth velocity decreased after 3 years of age; however, 

weight velocity for height was appropriate.  

Body mass index was normal in this case, thus we should mark on growth chart with a dot not to miss the 

fact. 

 

 

 

 

 

 

 

 

 

【Figure Legends】 

Figure 1.  Length/height-for-age for boys 

Figure 2. Weight-for-age for boys 

Figure 3.  Length/height-for-age for girls 

Figure 4.  Weight-for-age for boys 

Figure 5.  Case 1 

Figure 6.  Case 2 

 

Figure１to４ are referred from the WHO Child Growth Standard from 

(http://www.who.int/childgrowth/standards/en/) (October 26. 2009 current) 
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Introduction 

Applications of knowledge from the biomedical research and the improved public health have resulted in 

dramatic improvements in the newborn infants’ health during the 20th century. Advance in perinatal care 

have led to the survival of growing numbers of children born at the lower limits of viability. 

Very low birth weight children have poor outcomes compared to full-term normal birth weight children. 

Poor outcomes are observed in neurological and health status, cognitive-neuropsychological skills, school 

performance, academic achievement, and behavior. Outcomes are highly variable and are related to medical 

risk factors, neonatal medical complications of prematurity, and social risk factors. 

Attention is increasingly given to long-term outcomes as the indicators of individual infant's medical and 

social risk factors as well as the quality of the medical care which the infant receives. Systematic evaluation 

of risk factors and care practices may identify strategies and interventions. It is necessary to achieve further 

improvements in the outcome of childbirth at the limits of viability. 

 

 

Infant, Neonatal, and Postnatal Mortality 

In the United States, the IMR (infant death per 1,000 live births) decreased when the percentage of LBW 

(low birth weight) delivery decreased and birth weight-specific mortality rates were also decreased (figure 

1). The percentage of LBW births stabilized in early 1980s, and it remains unchanged until the year 2000. 

Thus, all of the declines in the IMR since 1980 have been attributed to declines of birth weight-specific 

IMRs, but not to a reduction of LBW. These declines primarily have attributed to improvement of obstetric 

and neonatal care. The United States has been unsuccessful in reducing the number of preterm births and 

LBW deliveries in recent years. Although prevention efforts have the potential to save many infant lives 

and reduce subsequent morbidity than adding improvements in neonatal care. 

 

Comparison between early neonatal, neonatal, and infant mortality rates in selected countries in the year 

2000 is shown in figure 2. Japan has the lowest rates of the early neonatal, neonatal, and infant mortality’s 

4 
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index in the world. 

Current neonatal mortality and live birth rate indicate that the infant weight under 1,000 grams are observed 

in Japan. In 1980, neonatal mortality was 4.9 percent and it declined to 1.5 percent in 2003. In live birth rate, 

infant’s weight under 1,000 grams gradually rose up to 0.3 percent in 2003. 

 

In Japan, child’s weight under 2,500 grams of live births are observed. The birth rate of the low birth weight 

infants decreased once in 1980, but increased again afterwards. A tendency to increase by this time on birth 

weight under 1,500 grams year by year after 1980 is noticed. 

Changes of current maternal mortality rate should also be noticed. In 1979, maternal mortality rate was 22 

per 100,000 births. But it was gradually decreased to 4.9 per 100,000 births by now. 

 

 

The Epoch of Neonatal Medicine in Japan (table 1) 

In 1960, the first premature baby rooms were set up in Japan. There were several introductions of neonatal 

medicines such as: phototherapy and exchange transfusion therapy for neonatal jaundice (1968), 

continuous positive airway pressure (1971), mechanical ventilation (1974), and high-frequency oscillatory 

ventilation (1986). The most important therapy for the premature infants was the establishement of 

surfactant replacement therapy to children with RDS. The surfactant replacement therapy was in the exactly 

the same epoch. After the inducement of this therapy, the mortality of premature infants had immediately 

decreased. 

Inducement of neonatal medicine continued: the indomethacin therapy for PDA (patent ductus arteriosus) 

took place (1994), the erythropoietin for anemia of prematurity infant (1995), and nitric oxygen (NO) 

inhalation therapy for the persistent pulmonary hypertension of the newborn (2001). 

 

 

The Network of the Perinatal Medicine in Tokyo （1
st

 April, 2008）  

This program was introduced for the first time in 1999, since then it was spread to the several areas of 

Japan. 

In Tokyo (figure 3), there are 9 general perinatal centers, and 13 local perinatal centers as well. Tokyo is 

efficiently divided into eight blocks, and each one has a center and a general perinatal center. However, 

Itabashi-ku is an exception with two general perinatal centers. These 22 institutions perform the neonatal 

third degree first aid correspondence with preparations for 24 hours with high quality medicine. 
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History of the NICU in Nihon University School of Medicine 

Although, there is a presentation of the Japanese therapeutic epoch of neonatal medicine on table1 for the 

induction of the medical equipment and the pharmacotherapy were showed with the comments (figure 4). 

Birth weight distribution and infant mortality rate in NICU can be seen figure 5, expressing a change of the 

ratio between each birth weight group and the morality rate accounted during 5 years. It was five years late 

for this hospital to occur changes of the neonatal birth. The low birth weight infant rates decreased once 

from 1986 until 1990, but the percentage of the birth weight under 1,500 grams rate had gradually increased 

a year after 1985.  

 

The current causes of deaths in very low birth weight infants before 1986 were shown in figure 6. Most of 

the causes of deaths were related to RDS. But when the surfactant replacement therapy had started from 

1986 on, the causes of deaths had disappeared and presented at the sepsis, CLD, hypoplastic lungs and 

intestinal perforation. 

That is why these smaller and lighter infants have these diseases frequently. In these current causes of 

deaths in infants with over 2,500 grams birth weight, the asphyxia was frequently occurred in about 25 

percent. Before the year 2000, there were deaths by congenital heart diseases. In current situation, there are 

patients with 40 percent congenital anomalies are observed. This is the cause of the transportation to other 

hospitals for operation, and remained in the non-therapouted patients. This is the most important current 

problem, and these cases remain admitted in Japanese NICU. 

 

 

Maternal and Child Health  

The future preventive pediatrics will include new immunizations to prevent infections, improved screening 

tests to provide early diagnosis of disease, unique genetic information to individualize preventive and 

therapeutic strategies, and enhanced treatments that minimize the impact of chronic conditions on the 

children’s health. The major causes of morbidity and mortality in children, however, will continue to be 

related to human behavior, the society, and the environment. The challenge for pediatricians in practicing 

preventive pediatrics is to address these threats to the health of children with new approaches to preventive 

pediatrics. 

Supervision of children’s health is a unique access point to provide guidance and improve the health status 

of the entire family. Studies have shown the health status of parents, for example, maternal depression, has 

significant influences on adequacy of preventive health care service for children. There are also evidences 

about significant health needs, which are receptive to the pediatricians’ acts in screening and referral for 

comprehensive health supervision. This role of pediatricians influences on the families’ health. It is 

consistent with enhanced supervision guidelines and is also a natural link to improve the children’s health. 
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The Book for Maternal and Child Health care in Japan 

When pregnancy is confirmed for the mothers, one should report the pregnancy to the nearest health center. 

A maternal nursing and child health care handbook is given. The birth certificate and, the book for maternal 

and child health in Japan are shown in figure 7. Japanese parents take this paper to the nearest government 

office, file for the family register, and apply for the infant medical care ticket. When a baby is a premature, 

the nurture medical care ticket will be applied by pediatricians. The intensive premature infant medical care 

was created with public fund by this nurture medical care. 

 

 

The History of the Maternal and Child Health Handbook in Japan 

In Japan, the Ministry of Health and Welfare was established as the organization which controlled the 

administration of the country about social welfare, social security and the sanitary improvement and 

progress in 1938. On 13
th

 of July in 1942, "handbook of rules for expectant women and nursing mothers" 

was issued by the 35
th

 public welfare departmental order. 

When this rule was promulgated, the public welfare, the domestic affairs of states, agriculture and forestry, 

each business and industry vice-minister gave a joint notice to each prefectural governor. The practical use 

of this system was established for special distribution of necessities of the expectant women such as rice, 

mother’s nutrient costs, childbirth tools and infant food. The government provided special food for a lot of 

women. The diffusion rate was remarkable and 70% of all pregnant women performed a pregnant report 

and underwent the grant of the expectant women and nursing mothers’ notebook. The health administration 

record could be filed out even by a doctor and a nurse midwife, but nowadays these data can be joined by 

the expectant women as well. The self-care of the physical health was promoted by the grant of the 

expectant women and nursing mothers’ notebook. It returned to the parents' house to keep it for childbirth. 

When there is a change in medical attendance, information did not break off but the examination results are 

written in a state of health column. A delivery column is useful for a doctor, the nurse midwife at the next 

pregnancy as well as the pregnancy by that time. Furthermore, it was based on palpation. It was not only the 

auscultation but was also expectant women and nursing mothers examination rule in a place of the medical 

checkup, and urinalysis, blood pressure, health guidance came to be performed by bringing a notebook with 

themselves. 

 

 

The Establishment of Maternity Nursing Record Book 

Two years after of the World War II, the Child Welfare Law was established as a general fundamental law 

for a child and its welfare in 1947. This law was established along with the Child Abuse Prevention Law 
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(1933). Also, the Boy Reformatory Instructor Method Law (the same year) and the Mother and Child 

Protection Law (1937) were together legislated. The same ideas of upbringing of the child took over the 

society next era an active improvement of the basic welfare mind. As for the expectant women and nursing 

mothers notebook established before, an object was pregnant woman. By enactment of a child welfare, the 

subject of the notebook was expanded to the infants, and the notebook was provided for every child 

(Geminus, 2). When the expectant woman and nursing mother come to check up with the child, the record 

of examination is filled. The maternity record book rule based on the Child Welfare Law went under first 

revision in 1950. The second revision took place for the entire statement of the Children’s Charter in a 

maternity record book in 1953. The third version was performed in the section of the infant growth after in 

1956. 

 

 

The Revision of Maternity Nursing and Child Health Care Record Book 

The Maternal and Child Health Law was established in 1966. Approximately, 20 years after the 

establishment of Child Welfare Law the government described each article of the Law as follow: 

 

Article 1: “The health is maintained so that it determines a principle about the maternal and child health to 

plan maintenance of motherhood, and infantile health and its increase.” 

Article 2: “The government protects the mothers and checks her responsibilities which are: taking care of 

child’s health and welfare at the same time.” 

Article 3: “Hygienic maintenance and development of the infants and children�mean that the child’s health 

is maintained to grow up as a mental and body sane together.” 

 

In May, 1967, the conventional maternity record book was renamed as "a maternal and child health 

handbook" with a maternal and child health enactment. 

First, pregnant knowledge is stated, then, pregnancy medical check was requested by doctor, nurse, and 

midwife, a pregnant woman. The mother and child’s situation at the time of birth could be described in the 

contents successively (syphilis and a tuberculosis description pages were deleted and an anamnesis column 

and the individual examination were added).  

A pregnant course column was systematized in this way, and advice in the life pregnancy was described in 

the margin. Also, the pages of alimentary for gravida were added. In addition, the situation of child 

periodical growth, description of medical check up, and the vaccination are recorded. The mental and motor 

function’s developmental column has changed from a list to a graph, and a record column of the dental 

check up was added by a point of view that warned the dental health of both mother and child. 

 

The maternal and child health handbook was entirely revised at the third revision after in 1976. It had 
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passed through the seventh revision in 1987, and this format is still used today. 

 

 

Contents in the maternal and child health handbook 

There is a lot of information about the maternal nursing and child’s health in the maternal and child health 

handbook. 

The following information describes content of the maternal and child health handbook. 

1. The local government which published the handbook 

2.   The address and the occupation of the parents 

3.   Maternal pregnancy information 

4.  The way of the pregnant life and dietary intake 

5. The intranatal situation (natal place, mode of delivery, height, weight, head circumference, chest 

measurement, having resuscitation or not) of the baby 

6.   A situation at the time of the discharge 

7.  Growth history of the child from the birth to 6 years old 

8.  Psychogenetic history 

9.  Vaccination history 

10.  Normative growth curve 

11.  Contraction of a disease history 

12.  Alimentary of babies development 

13.  Babies care instructions  

14.  Nearest medical institution and public health service station 

       

Families always have this handbook. We can share information described in this handbook with the family 

not to mention doctors, nurses, and midwife. 

 

 

Conclusion 

Maternal and child health care organization management is indispensable to the children’s future. The 

government should prepare for the mothers and families to get the health care and social resources for the 

maternal child health care. 

Then, the government should establish newly mother and child hygiene and the maternal and child health 

handbook system as well. 
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A Model of Maternal and Child Health Handbook in Lao 
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1. Definition of School Health 

School Health refers to all health promotion activity in educational setting. It is a comprehensive health 

care and health education, first to the children and students and to teachers.   

School health promotion is developed by all people who are related to school. It is conducted by full-time 

employees such as principal, health supervisor, school nurse and school doctor, school dentist, school 

pharmacist, and school nutritionist as part-time employees.  

 

Purposes of school health are summarized as following three points: 

1)  To improve health promotion of students as well as teachers. 

2)  To demonstrate care for necessary health safety education in school as group education. 

3)  To develop ability to maintain and improve one’s own health.  

 

 

2. School Health Promotion（Example of activity in Japan） 

Following is the example of detailed policy to improve school health in Japan.  

1 )  Improvement of health management 

To conduct proper health diagnosis and to improve students health management of through follow-up 

steps. Also, to improve training service to students, implement primary and middle school health 

management support by placing part-time school nurses in large schools.   

Based on “the Standard of School Environmental Hygiene,” there will be improvement of inspection 

and follow-up steps for water quality control, illumination, and air in the classroom.  

 

2)  Improvement and reinforcement on sex education including AIDS.  

Based on the belief in respect for man’s life and dignity/ the right for both male and female, to utilize 

“Education data for sex education” and students will have appropriate views towards opposite gender, 

5 
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and will be able to behave appropriately. Concerning AIDS education, a planned education will be 

reinforced at developmentally appropriate stage.   

In order that, there needs to be continuation of training workshop for AIDS and lectures on AIDSA 

for public schools and handing out AIDS teaching materials.  

 

3)  Improvement of education on abusive use of smoking, drinking alcohol, and drugs 

To prevent abusive use of smoking, drinking alcohol, and drugs, workshop and training are held for 

leaders and educators. At present, enlightenment pamphlet will be passed to the school teachers, 

children and students.  

 

4)  Promotion of practical training and study in government appointed health education related school.  

In Ministry of Education, Culture, Sports, and Technology/ prefecture appointed particular areas and 

schools encourage practical education and study for modern health problem solution and utilize its 

result for health education of schools in each prefecture. 

 

5)  Improvement in quality of teachers.�  

Encourage health supervisor and school nurse to participate practical training, workshop, conference.�

Also, there is a recognition of school where promotes school, good teeth contest, those who work in 

school health service. Along with the promotion and enlightenment of health education, quality 

improvement of school health related personnel by training held by the Ministry of Education, 

Culture, Sports, and Technology and delegation to the national tournament. 

 

3. School Health Examination 

To improve children’s health, health research is conducted to the school students of entire country every 

year by the government.  

 

School Health Statistical Research  

・ Purpose: To reveal development and condition of children and students and form a foundational data 

for school health administration.  

・�Researched items: height, weight, trunk, vision, hearing, and condition of teeth. 

・�Objects: Kindergarten, primary school, middle school, high school children.  

・ Measurement: Sampling  

・ Dates: From 1
st

 of April until 30
th

 June in each year. 

・�Publication of data: Around December of every year. 

School health statistical result news. 

 

Every year around March 

�  School Health Statistical Report 

・�Division responsible: Life-time study policy department, research and planning section 
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1.  Introduction  

Preventive treatments for tooth decay are performed by dental specialists including fluoride application, 

fissure sealing and professional mechanical tooth cleaning (PMTC). The effectiveness of these treatments 

has been discussed in many studies. However, the evidence of preventive effect of these treatments on 

tooth decay is incomplete.  

Because tooth decay is caused by multiple factors including life-style related factors, oral health 

instruction is essential to prevent life-style related diseases such as dental caries or periodontal disease. 

Health instruction for oral health should be performed according to theory of education. It is not only the 

knowledge that is essential to make one maintain one’s good health, but self efficacy is important for an 

individual to be able to control diseases by oneself.  

 

2.  Method of risk assessment (Caries risk） 

1)  Concept of dental caries 

Dental caries occurs on the tooth crown and on the exposed root surfaces, and cavity develops with 

infected dentin. Caries occurs and progresses with decalcification of teeth. Decalcification occurs by 

organic acid (lactic acid and others) which is metabolized substances from mainly monosaccharide 

and disaccharide in foods by acid producing bacteria in the mouth. 

 

2)  Type of dental caries: described by location 

Dental caries likely to occur in following places: A) pit and fissure, B) proximal surface, and C) 

cervical surface. These locations include the area where plaque removal by brushing is difficult and 

have high-risk of dental caries. On the other hand, areas such as cusp or incisal edge are 

self-cleansing area where plaque does not accumulate is less likely to become decayed and it is low 

risk of dental caries. 

 

3)   Developing caries lesion (natural history*) 

Symptoms of incipient caries in enamel surface are softening of enamel surface, white spot, 

roughness of enamel surface and pigmentation. 

On the area of enamel where white spot is seen, sometimes a strong decalcification under the surface 

can be observed without decalcification of surface enamel (decalcification of underneath of surface). 

This phenomenon is explained partly by remineralization of surface enamel after incipient lesion 

occurred.  (* Course of disease when no intervention is applied, such as prevention or treatment) 
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4)  Developing caries lesion 

If decalcification of enamel surface is very mild, this part will be remineralized through saliva. It is 

understood that surface of teeth repeat decalcification and remineralization processes. When the 

balance will be lost and decalcification becomes dominant, then it will be resulted in dental caries. 

 

5)  Successive diseases of dental caries  

When a lesion is reached to the pulp, as a successive occurrence of caries, pulpitis or apical lesion 

occurs. When it progressed even more, distraction of teeth will occur and tooth crown will be 

completely destroyed. As a result, a root will be left. 

 

6)  The mechanism of disease occurrence 

A)   Role of bacteria in dental plaque 

Dental caries occurs by organic acid that is produced by bacteria in dental plaque. Relations between 

the dental plaque pH and decalcification are indicated by Stephan Curve. 

 

<Mutans Streptococci and Dental Caries> 

Mutans streptococci does not only produce acid from lactic acid from carbohydrates, It also produces 

insoluble gulcan (mutan) from sucrose that is extracellular polysaccharide. Thus, it is considered that 

among bacteria which forms dental plaque, has an important role in the beginning stage of dental 

caries. 

 

B)   Sugar and caries 

Monosaccharide and disaccharide are metabolized by bacteria in dental plaque and becomes organic 

acid. This remarkably lowers pH in dental plaque; thus such food element highly triggers off the 

dental caries. Cane sugar (sucrose) especially, makes the insoluble glucan in matrix of plaque which 

is made by mutans streptococci, so sucrose consumption strongly induces dental caries. 

Caries producing potentiality of food is determined by amount of fermentable carbohydrate, 

especially sucrose. It is also influenced by the requirement of time for consumption, from intake to 

swallowing. And oral sugar clearance also is a determinant of caries potentiality. It means how long 

time it takes until sugar around teeth disappears with food substances following the food swallowing. 

Whether or not dental caries occurs is influenced by frequency of intake of food with caries 

producing potentiality than amount of the food itself. Vipeholm study in Sweden indicated that there 

is an association between the frequency of sugary foods intake and caries increment. The study also 

indicated that the increment of decay is larger in those who consumed caries producing foods 

between the meals than at the meals. 

 

C)   The role of tooth quality 

According to the study of Carlos, an annual caries incidence risk reaches to a peak within few years 

of eruption, gradually the risk declines. It is believed that minerals such as fluoride are taken into the 

enamel surface (maturation of enamel surface after eruption) as a result of the exposure to saliva.  
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Consequently, acid resistance becomes larger by mineralization after eruption.  

 

7)  Explanation of etiology of dental caries 

From the viewpoint of etiological factors in oral environment, Keyes explained that dental caries 

occurs when 3 condition of the three factors meet. They are host, bacteria and dietary substrates. In 

order to indicate importance of time factor, Newbrun explained by using 4 circles including the time 

factor. 

 

8)  Caries activity 

A)   What is caries activity? 

It is a possibility of occurrence of caries and danger of its progress. Even within the same individual, 

there is a difference of caries activity depending on the age and other conditions (there are daily 

changes in amount of saliva and accumulation of dental plaques). 

High caries activity means that dental caries occurs in short period of time and rapid progress. 

One of the extreme examples is milk bottle dental caries. 

 

B)   Factors of caries activity 

Evaluation caries activity requires consideration of many factors, host factor, bacterial factor, and 

dietary factor. Furthermore, it is necessary to add time factor which is a time period having an 

influence. Dental caries activity of a child should be evaluated comprehensively considering it is a 

multi factorial disease. 

 

C)   Caries activity tests 

Many caries activity tests have been developed. The purpose of these tests is to predict potentiality of 

caries occurrence in the future by checking current oral environment. Some tests developed are not 

commonly used today; however, sensitivity and specificity of the test should be evaluated when we 

use it. 

Factors which can be examined by caries activity tests are bacterial and, host (condition of teeth 

saliva) factors  

 

(a)  Test for host factor�  

There is a test checking acid resistance of enamel, saliva quality. 

・Test for amount of saliva secretion 

・Buffering capacity (Product name：Dentobuff strip) 

・Glucose clearance test 

・Enamel biopsy (this test is not generally used). 

 

(b)   Tests for bacterial factors 

・Measurement of the amount of particular dental caries pathogenic bacteria 

It is a test which examines the number of mutans streptococci. 
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There are cases using saliva or dental plaque as the object of testing. 

(Product name：Dentocult SM) 

There is a test which examines the number of Lactobacilli in saliva. 

(Product name：Dentocult BL) 

 

・Tests for productivity of bacterial acid 

Testing productivity of bacterial acid in saliva (Snyder test) 

Testing productivity of bacterial acid in dental plaque (Product name: Cariostat) 

 

D)   Characteristic of crucial caries activity testing. 

(a)   There is a correlation and clinical symptom. 

(b)   It is highly reliable and accurate. 

(c)   The result can be obtained in short period of time. 

(d)   It is easy method. 

(e)   Minimum facility is needed. 

(f)   Skill is not required. 

(g)   Individual test is not costly. 

 

E)   Employment of caries activity test 

A major purpose of caries activity test is caries risk assessment according to the information which is 

necessary to determine the requirement of preventing measure. The risk should not be judged by 

assessment by only one test. Dietary habit and oral hygiene practice should be examined in order to 

determine the risk of diseases. The following are the purposes of utilizing caries activity tests for 

caries risk assessment for clinical dentist (Newbrun “Caries science”). 

 

(a)   To determine necessity of controlling caries. 

(b)   For policy of getting patient cooperation. 

(c)   To determine interval between recalling of reservations 

(d)   As the index for installation of costly restoration. 

(e)   For presupposition of prognosis 

(f)   As a warning sign of band installation for the orthodontist 

 

F)   Risk prediction method: Determining caries risk based on the history of disease】 

Previous experience of dental caries will become rational index which predicts the future caries 

tendency. Also it will become a substitution of bacterial tests. However, one uses this method, it is 

desirable to evaluate excluding the occlusal surfaces (Newbrun “Caries Science”).   
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9)  Reliability of test 

                   Caries occurrence in certain period 

                 Presence of disease      Disease is not present 

Result of screening Positive (+)    True positive (a)       False positive (b) 

         Negative (-)    False negative (c)       True negative (d) 

     

                     a,b,c,d are number of patients tested 

 

<Accuracy of caries activity test> 

・Sensitivity and specificity of caries activity test 

Reliability of test can be known by the test results of the number of patients at one time and of 

follow-up examination of the occurrence of caries in certain period of time. Followed by this 

procedure, calculate sensitivity and specificity of test will be known. 

 

Sensitivity: How the test enables to judge as positive (high risk) for those who will have dental caries in a 

certain period of time without overlooking. 

a 

a + c 

 

Specificity: How the test can correctly judge negative (low risk) for those who will not have dental caries. 

d 

b + d 

 

 

<Positive and negative predictive values> 

Reliability of outcome is determined by calculation of positive predictive value and negative predictive 

value (can use person or teeth as a denomination). 

 

Positive predictive value: The possibility that a person (or teeth) who judged positive (high risk) will have  

dental caries in a certain period of time.  

a 

a + b 

 

Negative predictive value: The possibility that a person (or teeth) who judged negative (high risk) will not  

have dental caries in a certain period of time.  

d 

c + d 
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3.   Preventive method 

1)  Oral health guidance 

Health guidance and health education are important preventive measures against oral disease and promote 

health of people. Dental caries, periodontal disease and some of malocclusions are lifestyle-related 

disease. For such diseases, it is necessary to control the risk factors in one’s lifestyle. In order to do this, it 

is necessary to change one’s behavior with motivation. For the motivation, state not only the guidance for 

the behavioral change; but to provide necessary information about etiology of disease, so that the 

instruction will become understandable.  

Health education is often referred in the same meaning as the health guidance. Academically, health 

education method emphasizes on the learning of health. Health guidance emphasize on the policy of 

orientation. Health education and health guidance both aim to change one’s behavior to have a healthier 

life. Either method is important to improve one’s health maintenance ability. 

  

2)  Purpose and philosophy of dental health education 

A)   Purpose and etc. 

Oral health education in public health is important element of its activity, especially to prevent oral 

diseases. On the other hand, dental caries and periodontal diseases will be prevented clinically. Thus, 

oral health education is necessary in order to prevent oral diseases, and to have good prognosis. 

Purpose of the oral health education is to improve one’s health by changing one’s behavior which 

changes the lifestyle of individual, and preventing oral disease.  

 

・Philosophy  

Health education is a method of establishment of the healthy behavior that is based on the adequate 

knowledge and proper understanding. It is the approach which emphasizes on the autonomy of health 

behavior. In order for “Educational approach” to become truly educational, it has to be effective for 

establishment of autonomous healthy behavior. Healthy behavior which is established by health 

education is expected to be firm and continuous. In order to establish such healthy behavior it 

requires inclusive and gradual study.  

 

・Behavioral science  

Behavioral science is a study which find out general principles of human behavior from the stand 

point of biological, sociological and interdisciplinary (psychological, sociological, political, or 

economical) views. Behavioral science is also defined as follow: “It will develop technology, 

technical support, as well as environment in order to increase people’s consciousness of health and to 

guide people to maintain a good heath. In order to achieve these, lifestyles and behavior of the people 

are changed” [National Institute of Public Health, Epidemiology Department, A head of adult disease 

hospital room, Yuriko Doi]. Principles that are indicated by complicated human behavior in 

behavioral science can be used for the method of health education.  
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・Health behavior 

Health behavior is a behavior enhances good health such as to prevent diseases, apply treatment, and 

recovery of health. There are views that only truly effective behavior is healthy behavior. There is 

another view that every behavior one thinks it good for health is healthy behavior regardless of its 

effect. However, these two definitions of health behavior often can not be clearly distinguished.  

 

<Definition of healthy behavior (by Munakata) > 

“All human behavior patterns that are observed for steps of goof health, such as maintenance, 

recovery, and enhancement of health” 

  

・Lifestyle and oral diseases and abnormalities occurrence of dental caries and periodontal disease, 

oral cancer, malocclusion, and temporo-mandibular joint disorder are more or less influenced by 

lifestyle factors. 

 

・Dietary habit� � →� � dental caries�  

� � � （especially intake of sucrose） 

 

・Oral cleaning performance� � →� � Dental caries, periodontal disease 

Psychological problem caused by halitosis 

 

・Smoking� � →� � Periodontal disease, Oral cancer 

 

・Part of oral habit� � →� � Malocclusion 

 

・Stress� � →� � temporomandibular joint disorder, bruxism 

 

3)  Motivation and behavioral change 

A)   Motivation 

“Motivation” is necessary for behavioral change. In order to make it effective, examine various 

factors which determine the individual behavioral pattern, then administrate appropriate health 

education.   

 

B)   Behavioral change 

A patient and citizens will establish activities for health by improvement of lifestyles. In order to 

enhance health by “behavioral change,” it is necessary for the experts to support the patients.  

 

Health education and health guidance 

� � � � � �        ↓ 

Lifestyle with high risk     →     Lifestyle with low risk incidence 

                             (Behavioral change)  
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In the case of caries 

・Reduce amount of sweet food intake which induces the dental caries.  

・Establish a habit of effective and through brushing performance. 

・Others 

 

4)  A model that is related to the human behavioral pattern and determinants 

Several theories have been developed for the factors which determine various human behaviors. 

 

A)   S-O-R theory of Neo-behaviorism 

A traditional behaviorism is insufficient to understand human behavior. That is because the theory is 

based only on the study of stimulus – response theory. In neo-behaviorism today, considers the 

organism between stimulus-response theory, and it is commonly understood as S-O-R theory.  

 

S → O → R = f (Xi) 

 

The model describes: Action – response (dependent variable) is not only influenced by stimulation but 

also desire, drive, purpose, habit, heredity, age, mental condition (independent variable). 

 

B)   KAP Model 

KAP model suggests that acquisition of knowledge will bring change of attitudes. Consequently, 

Practice will change. 

KAP model values the knowledge for the method of behavioral change. Thus, it is effective for 

prevention of infection but it cannot be applied directly to lifestyle-related diseases.  

 

C)   Health Belief Model  

Person’s perception (acknowledgement) and modifying factor are influenced on the health behavior. 

  

 

[ Figure - Akihisa Tsurumoto ]  

 

� � � � � � � � � � � � � � �� � � � � � � � � 

 

 

<Health Belief Model－concept> 

 

・Factors which determines psychological readiness of condition for health behavior 

 

【Susceptibility】� Whether or not disease will easily occur?  

【Severity】� When disease occurred, how would it be serious? 

 

Knowledge Practice Attitude 
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・Factors which determines possibility behavioral change 

 

【Effectiveness】� Degree of preventability by changing of behavior and attempt to do a new thing. 

【Convenience】  Are there any difficulty or problem for changing behavior and attempt to do a new 

thing?  

 

D)   PRECEDE・PROCEED model, only the main points 

These are planning / evaluation models for health promotion and health program.  

 

PRECEDE � � � � � � � � �   PROCEED 

The 1st stage (Social diagnose)� � �             The sixth stage (Practice of health policy) 

The 2nd stage (Epidemiological diagnose)�        The seventh stage (Progress evaluation) 

The 3rd stage (Behavior / environmental diagnose)  The 8th stage (Evaluation of effect） 

The 4th stage (Education / institutional diagnose)   The 9th stage (The final evaluation) 

The 5th stage (Administration, policy diagnose) 

 

 

5)  What are “Leaning based health education” and “empowerment education”  

Leaning based health education and empowerment education are similar in the meaning. In Leaning based 

health education, the learner is deemed to behave according to self determination. An education expert 

acknowledges that the subjects are respected; thus, learner’s freedom and individual’s knowledge and 

skills for health are required. And careful listening to what the learner says is required for educator. The 

learner will improve self-management ability of health, and take action of long lasting health behavior  

 

6)  What is self effectiveness? 

It is one of determinative factors for behavior. In order to obtain expected result one’s conviction is 

related to taking new action. Followings are information source which affect self-effectiveness.  

 

�  A)   Achievement of performance: experience of success in particular behavior. 

  

�  B)   Substitutive experience: observe someone is similar to you and one’s behavior that was resulted 

in success.  

 

� C)   Linguistic persuasion: to acknowledge one’s ability to accomplish behavior well by recognizing 

by oneself, or other’s words, and attitude.  

 

   D)   Emotional condition: it is an acknowledgement of relax of oneself. 
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Preventive Measure of Dental Caries 

 

1.   Fluoride application for prevention of tooth decay 

Because the systemic or topical application of fluoride has a preventive effect on tooth decay, it is widely 

used as a specific measure for preventing tooth decay.  An effective method of fluoride application on 

the teeth, which dentists can relatively easily carry out, is explained in this textbook.   

The incidence of tooth decay has been reduced by 20 to 40% with the application of 2% sodium fluoride 

solution.  There are two types of fluoride application on the teeth: the use of neutral sodium fluoride 

solution and that of acid phosphate fluoride solution.  The latter, which shows preventive effects after 

only one application, is used in this exercise. 

For effective fluoride application on the teeth, it is crucial to understand acute intoxication by fluoride 

ingestion.  The symptoms of such intoxication are digestive-system-related such as nausea, vomiting, 

abdominal pain, diarrhea and salivation.  In serious cases, hypocalcemia results, and symptoms such as 

coma, convulsion and cardiac arrhythmia are also observed.  The lethal dose of sodium fluoride for 

adults is considered to be 5 to 10 gram.  Thus, the solution should be kept carefully. 

The threshold amount for the appearance of mild symptoms of acute fluoride intoxication is 

approximately 2 mg/kg
 

body weight F.  Caution is required in fluoride application on the teeth because 

there is a possibility of mild acute fluoride intoxication, particularly in children if a solution of higher 

dose is used.  In fluoride application on the teeth, the required minimum dose of fluoride solution is used.  

The risk of acute intoxication can be eliminated by preparing 1 to 2 ml of fluoride solution in a plastic cup, 

which is enough for one application. 

There are two methods of applying fluoride solution on the teeth: the use of a small swab and that of a 

special tray; there is little difference in their effects.  The method using a tray enables the fluoride 

solution to act on many teeth at one time and reduces the required treatment time; however, the solution is 

diluted by saliva.  On the other hand, the method using small swabs and a pair of tweezers is 

time-consuming, but the advantage is that the tooth surface is completely dry before application. 

 

1)  Procedure Application of 2% NaF solution  

Procedure of fluoride application on the teeth will be shown. 

(1)   Oral examination 

Check the status of the teeth during oral examination included in the comprehensive health examination. 

Determine healthy teeth suitable for fluoride application. Confirm that the subjects consent to the fluoride 

application, namely, the subjects will sufficiently cooperate with the dentist in the treatment.  For young 

children, the parents’ cooperation is sometimes required. 

 

(2)   Cleaning of teeth 

Remove plaque on all the teeth using a toothbrush or rotary tools. 
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(3)   Determination of unit of subjects’ teeth and order of application  

The unit for one-time application is half of the upper or lower jaw of the primary and permanent 

dentitions. Namely, one unit consists of a group of teeth from the left or right central incisor to the second 

molar in the permanent dentition and that from the left or right central primary incisor to the second 

primary molar in the primary dentition.  However, each of the three groups of teeth, namely, the 

front-teeth, left-molar and right-molar groups, in the upper or lower jaw can also be determined as one 

unit. 

 

・Example of unit and order of application on teeth groups divided into four groups. 

� � � �  

4 units of teeth groups  

 � upper right teeth � →�  � upper left teeth  

   ↓ 

 � lower right teeth � ←�  � lower left teeth  

 

 

 

 

 

 

・ Example of unit and order of application on teeth groups divided into six groups 

 

6 units of teeth groups 

 

 � upper right molars  →  � upper front r teeth  →  � upper left molars  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � ↓ 

 � lower right molars  ←  	 lower front teeth   ←  � lower left molars  

 

 

 

 

 

 

 

 

 

 

 

 

 

� �

��

 

�

�

�

�

�

�
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(4)   Simple moisture prevention 

The adherence of saliva to the tooth surface during the treatment is prevented by the simple moisture 

prevention method using cotton rolls. 

The purpose of the use of cotton rolls is to isolate the tooth surface under application from the tongue, lips 

and buccal mucosa and to absorb saliva running from salivary glands.  The standard number of cotton 

rolls placed is as follows. 

 

�   Application on upper teeth:  

upper buccal side ― one or two 

�   Application on lower teeth:  

lower buccal side ― one or two  

lower lingual side ― one or two 

 

Cotton rolls placed for upper and lower primary molar teeth 

 

 

 

 

 

 

 

 

 

cotton rolls placed for upper and lower permanent molar teeth 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cotton rolls must always 

be fixed firmly, they must 

be pressed to the 

position by fingers of 

dentist especially for 

lower teeth .
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Caution: If you use cotton rolls for children, particularly for infants,  

you should always hold the cotton rolls with your fingers or with a  

pair of tweezers so that they do not move.  Proper caution is  

required particularly when the treatment is given while the child is 

    in the supine position. 

 

(5)   Application on teeth 

Apply the solution on the teeth using tweezers and small cotton swabs.  Keep the swab wet for at least 

three minutes; change the swabs when they become dry to keep the action of the highly concentrated 

fluoride solution on the enamel surface. Three minutes is important to allow a sufficient amount of 

fluorine to penetrate into the enamel so that fluoroappatite is formed. 

 

(6)   Instruction after fluoride treatment 

Instruct the patient to refrain from eating and gargling within 30 minutes after the application.  This is to 

allow more sufficient amount of fluorine to penetrate into the enamel. 

 

2.   Pit-and-fissure sealing 

Pit-and-fissure sealing is a method of filling a pit-and-fissure of a tooth with a high risk of decay with 

sealant to specifically prevent decay.  This method is often applied to the treatment of the occlusal plane 

of primary molars and permanent molars.  It is highly effective when conducted within a few years after 

tooth eruption. 

The sealant material can be resin or glass ionomer cement. In the method using resin sealant, an etching 

process for bonding the resin to the teeth is necessary before sealing.  Additionally, it is important to 

maintain a completely dry condition to enhance the bonding effect, which requires moisture prevention 

using a rubber dam. On the other hand, no etching process is necessary in the method using glass ionomer 

cement. The latter method is easy to perform because no strict moisture prevention step, such as that 

required in resin sealing, is necessary; however, its disadvantage is the shorter duration of sealant 

retention than resin sealant. 

 

1)  The procedure of pit-and-fissure sealing. 

(1)   Selection of appropriate teeth for preventive sealing by oral examination 

When a child has teeth with a deep pit and fissure, determine the risk of tooth decay on the basis of 

several factors, such as the number of years after tooth eruption. 

 

(2)   Cleaning and drying of tooth surface 

�   Clean the teeth using a polishing brush. 

�   If necessary, remove the content of the fissure with a probe using light pressure. 

�   Wash the teeth using an air spray. 

�   Blow air on the teeth to sufficiently dry the tooth. 
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(3)   Filling with sealant 

Fill pit and fissure with sealant using an applicator. 

 

(4)   Checking the hardening of the sealant using a probe. 

 

 

 

Reference 

1) Tayanin GL, Petersson GH, Bratthall D:Caries risk profiles of 12-13-year-old children in Laos and 

Sweden, Oral Health Prev Dent, 3(1), 15-23, 2005 

2）Tayanin GL, Ramanathan J, Bratthall D：Caries prevalence and some caries related factors for 12 
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Screening 

1.  Screening in public health  

1)  Purpose of screening 

There are two types of screening, disease screening for early detection of disease and risk screening 

for disease prevention. Disease screening is to classify persons temporally into those who may have 

the target disease and those who do not have the disease. Disease risk screening is to classify persons 

into those who are at high risk and low risk of the target disease. Screening must be accompanied by 

taking effective measure to prevent undesirable event after testing.     

 

2)  Principles of conditions of test and target disease 

<Conditions of screening test> 

The conditions of screening test are as follow: 

(1)  Reliable  

High sensitivity and high specificity 

High positive and negative predictive values 

(2)  Simple  

(3)  Low cost 

(4)  Harmless 

 

3)  Conditions of the target disease of screening  

The target disease of screening should be selected considering some characteristics as follows. 

(1)   A chronic disease that is long-lasting or recurrent. 

Provability to detect chronic diseases is high. However, Provability to detect acute diseases is 

very low at the time of regular examination carried out once or twice a year. 

 

(2)   Prevalence is high to some extent. 

Examination is recommended for all people including many who do not have the disease. 

Though, the burden of examinees is not heavy, benefit to avoid future worse event receiving 

examination should be large to some extent. Then, the disease of high prevalence should be 

selected as target disease of screening test. 

 

(3)   Unfavorable Prognosis   

The target disease of examination is selected from the diseases of unfavorable prognosis. The 

disease has a serious influence on the quality of life or one’s life, if the treatment is not done. 

Early detection must be beneficial for examinees by changing the course of the disease. 

 

(4)   There is a treatment method which leads to cure or improvement. 
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Dental caries and periodontal disease have four conditions above. They are worth the target disease of 

screening test in regular oral examination. As the prevalence of malocclusion is high, it is also the 

target abnormality of screening.  

In reality, oral health examination in pubic health may aim at early detection of every oral disease 

including temporo-mandibular joint disorder. Such a diseases are detectable without complicated 

method.  � � � � � � � � � � � � � � � �  

      

4)  Oral disease screening 

In mass oral health examination, screening tests are carried out to detect diseases and to judge disease 

risk screening test requires high reliability, validity of its outcome and simplicity. It is essential to 

evaluate effectiveness and usefulness of the test before using it. The reliability can be evaluated in two 

aspects, effectiveness and usefulness. In this text, these are defined as follows. 

 

Effectiveness: Sensitivity and specificity 

Usefulness: Positive predictive value (rate) and negative predictive value (rate) 

 

These four are rates expressed as 0 to one or 0 % to 100% 

 

5)  Method to evaluate reliability (broad sense) of disease screening test and accuracy of test result�  

 

(1)  Gold standard and cross table 

In order to understand effectiveness and usefulness of examination, it is necessary to have a 

cross table (2×2 contingency table) which indicates relationship of positive (+) and negative (-) 

examination outcomes and the gold standard.*  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* A gold standard is a criterion of a test which can accurately indicates whether the disease is 

present or not. When evaluating reliability of a test for screening or diagnosis, it is essential to 

compare the results between the test and another test which serve as a gold standard. 

In the case of periodontitis, diagnostic test like periodontal pocket measurement or x-ray 

examination could be the gold standard. Effectiveness or usefulness of a test screening test 

cannot be evaluated without the gold standard, no matter what the purpose is clinical 

diagnostic or mass screening. 
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(2)  Effectiveness  

It is a characteristic of which is intrinsic of test itself.  

 

Se: Sensitivity� � �                       a / (a + c) 

It is a rate of accurate determination of persons with disease as “positive” without overlooking. 

It is a rate of persons with the positive results (true positive patients). 

It is necessary to conducts high sensitivity examination for disease which leads to a serious condition 

in the future.  

Higher the sensitivity of examination is, it can be stated in confidence, that a particular disease is not 

existed when the result is negative. This means that high sensitivity examination is used to exclude the 

target disease.    

 

Sp: Specificity                           d / (b＋d) 

It is provability that those who do not have the disease tested are accurately determined as “negative.” 

It is a rate of negative (true negative) result in examination among the persons without the disease.  

When the result becomes false positive and resulted in placing a heavy burden of close examination 

on the persons, it is necessary to conduct a test of high specificity. 

If the result of high specificity test is positive, it can be assured that there is a disease existed. Thus, 

use highly specificity for determining the disease.   

 

(3)  Usefulness 

Positive predictive value� � � � � � � � � � a / (a + b) 

It is a probability of presence of disease when the examination result is positive It is a rate of patient 

with disease (true positive) among persons with positive outcomes.  

Higher the prevalence rate becomes, higher the positive predictive values becomes.  

 

Negative predictive value� � � � � � � �  d/ (c + d) 

It is a probability of absence of disease when the result is negative. 

    

Definite diagnosis 

   Presence of disease Disease is not present 

 Outcomes Positive（＋） � True positive（a） False positive（b) 

  Negative（－）  False negative (c) True negative (d) 

    

   A, b, c, d, are numbers of persons  
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It is a rate of absence of the disease (true negative) in the persons with the negative results. 

Lower the prevalence rate is, higher the negative predictive value becomes.   

 

6)  Risk screening test 

Similar to screening which is to discover the disease, effectiveness and usefulness of risk screening 

test can also be investigated. Following chart is the major example of relationship between risk of 

dental caries occurrence and every test result of caries activity. The gold standard is occurrence of the 

disease when evaluating accuracy of risk screening.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Understanding risk test result anddisease occurrence 

          Occurrence of dusease in a certain period

 occurred  not occur

Positive（＋） 　True positive（ａ） 　False positive（ｂ)

Negative（－） False negative (ｃ)    True negative (ｄ)

　　　ａ,ｂ，ｃ，ｄ are number of persons

Test

result

－ 104 －



7)  Cutoff point for the test result with continuous value  

Theoretical model for evaluation of the test result is shown by following figures. When outcome 

indicates continuous value, decision of the level of cutoff point which classifies test results into 

positive and negative will be made. In general, when choosing a point which is high in sensitivity, 

specificity becomes low, and vise versa (Trade-offs between sensitivity and specificity). The basis is 

to select relatively high point in balance.  

A figure below indicates the result changes depending on the selection of the cutoff point.  The next 

figure is ROC curve which indicates the effectiveness of the examination. ROC curve becomes a 

reference to determine to set the cutoff point. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test value

Distribution of frequency of each test value in two groups of 

persons with and without the disease tested
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2.  Purpose and practice of mass oral health examination  

 

1) Purpose of the oral health examination in public health service 

Mmultiple screening tests are carried out to detect various types of oral disease and disorders. It is 

also an opportunity for examinees to be instructed about oral health. Depending on the purpose, 

there are two types of screening, oral disease screening and risk screening.  

 

(1) Oral disease screening 

The purpose of the screening is early detection of disease (dental caries, periodontal disease, 

malocclusion, and others). By comparatively simple test, persons are classified into those who 

have and do not have disease.  

 

(2) Disease risk screening (oral cleaning performance, life habit, and others) 

The purpose of the test is to prevent disease before its occurrence. It evaluates patient’s incidence 

risk of patient without disease. It determines that necessity of incidence prevention and its method.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

【Note】Oral health examination in public health is the health management type of oral health 

examination: that is to bring benefit of health management to the individual examinees. Another 

purpose of mass oral examination is to investigate and study. It is distinguished study-type oral 

examination from the other examination for health management.   
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2)  Practice of the oral health examination  

(1) Four types of oral examinations 

There are four types of oral examinations for screening and for research / study. In public health 

promotion, inspection type method which depends mainly on seeing with eyes is used in general.  

 

    

Type 1   Complete examination The exam operates under the illumination. It uses mirror 

and explorer. Full mouth x-ray is together used in the 

exam. If it is necessary do follows: percussion response,�

the pulp test, transited bream, study model, and clinical 

exam.  

   

   

   

�  �  �  

 

Type 2   Limited examination 
The exam operates under the illumination. It uses a mirror, 

an explorer, a bitewing radiography examination on the 

molar. If it is necessary, exam root apex by x-ray. 

   

   

   

Type 3   Inspection type 

examination 

The exam operates under the illumination. It uses mirror 

and explorer. 

�  �  �  

Type 4   Screening  

 

Under the obtainable illumination, examination is operated 

with tongue-depressor. 

 

�  �  �  
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3)  Summary of the oral health examination as a project  

Concepts and practice of mass oral health examination can be summarized in the next table 

 

. 

 

Content        Its function is disease and risk screening with multiple screening tests  

and is also an opportunity for health education for health promotion.  

 

Purpose        Early discovery of disease and prevention 

 

Subjects        Including healthy persons with disease risk and persons with disease  

(including the patient without symptoms) 

 

Examination     Generally, inspection type examination is done (dental mirror and explorer), 

method as well as questionnaire  

 

Measure after    Recommendation for receiving preventive measure, close clinical  

examination      examination for diagnosis and treatment, treatment, observation 

      

� �  Statistics� � �   Using records, examination outcome will be tallied up in a unit of  

municipality or national to serve making plan for future oral care  

                     service.  

 

 

4)  Examples of mass oral health examination in Japan  

Oral health care delivering system is different from country to country with various reasons. 

However, the recognition of the importance of disease prevention inevitably leads the idea that 

observation of healthy people at risk of diseases is essential. 

The followings are Japanese examples of mass oral health examination for children in public health.  

 

(1)  18 months old and 3 year-old child health examination (Maternal and Child Health Law)  

Plaque deposition, tooth eruption, occlusion, dental caries, caries attack type, abnormality of 

tooth, disease and abnormality of soft tissue and others. 

 

(2)  Oral health examination in 3 year-old child health examination (Maternal and Child Health 

Law) 

The basic contents of examination are very similar to those of 18 months old child health 

examination except malocclusion.  
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・Dental caries attack type 

Dental caries attack type is a classification of the aspect of caries development in primary dentition. 

Essentially, there are three types, A, B, C according to the severity of attack. A-type is a mild type 

of caries attack and B-type is a moderate type. And C-type is severe type 

 

A.  Types for 18 months old child 

 Type O
1
: Caries free, good oral condition, 

        Good oral hygiene,  

Without too much eating of sweet food 

and drink in between-meal  

 

Type O
2
: Caries free, no good oral condition, 

        At risk of caries in near future,   

Requiring special attention in health 

instruction 

 

Type A: Caries lesion exists only in upper anterior segment of teeth or only in segment of upper and 

lower molars. 

Type B: Caries lesion exists in both segments of upper anterior teeth and molars. 

Type C: Caries lesion exists in all segments of upper anterior teeth, molars, and lower 

anterior teeth (including cases with caries lesion only in segment of lower anterior 

teeth).   

 

B.  Types for 3 years old child 

 Type O: Caries free 

Type A: Caries lesion exists only in segment of upper anterior teeth or only in segment of upper and 

lower molars. 

Type B: Caries lesion exists in both segments of upper anterior teeth and molars. 

Type C1: Caries lesion exists only in segment of lower anterior teeth. 

Type C2: Caries lesion exists in segment of upper anterior teeth and / or in segment of molars including 

in segment of lower anterior teeth. 

 

The item of dentition and occlusion is added to the examination items at oral health examination for one 

year and six months old child. Concerning about examination of the dental caries, in addition to the 

examination of every tooth condition, attack type is determined.  

 

5)  Risk screening 

・18 months old child health examination  

Teeth cleaning performance and dietary habit are examined with questionnaire and recorded. 

・3 year-old child health examination 
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In addition to questions for questionnaire in 18 months old examination, the question of 

frequency of snacking for a day and finishing touch of brushing by the parent are added in the 

questionnaire. � �  

 

 

6)  Measure after examination 

In oral health examinations at age of 18 months old and three-year old, there are guidelines 

depending on the caries attack type. Also, as a general determination, there are basic classification 

of no problem, guidance needed, observation needed, and treatment needed. 

 

7)  Regular oral health examination in schools according to School Health and Safety Law of 

Japan 

Mass oral health examination is performed for pupils and students (Kindergarten, primary school, 

junior high school and high school). 

Regular oral health examinations are carried out once a year as a duty of principles.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note：Caries attack types of O
1
 and O

2
 are determined by the condition of risk factors related to 

dental caries. 
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8)  Summary of the contents of examination and measure after examination in Japan 

Most of the oral health examination services in Japan are conducted in accordance with the law: it 

is serviced as a part of national health administration. 

Japanese system of oral health care can not be totally applicable to other areas in the world. 

However, it is an example showing precisely what and how a dentist should do when he have a 

chance to examine an inhabitant anywhere in the world.  

 

9)  Examination errors in oral health examination  

It is whether purpose of examination is screening or investigation / study, it is difficult to obtain 

perfectly accurate classification in mass examination since the tests used require simplicity and 

functionality. However, examination error should be minimized and it is necessary to calibrate the 

 

Disease screening contents and classification of measure after examination in regular 

oral examination in schools 

 

a.   Disease screening contents  

・Dentition / Occlusion / Temporo-mandibular joint  

[ 0: normal    1: observation is needed    2: close examination ] 

・Condition of gingival 

    [ 0: normal    1: observation needed      2: close examination ] 

・Condition of teeth and signs recorded 

 [ present teeth and dental caries－not treated:Ｃ   treated: 〇   lost teeth: � 

primary teeth with necessary attention to conservation or extraction: �, observation 

needed for suspicious of caries: CO）] 

・Other disease and abnormality 

 

b.   Contents of risk screening 

・Dental calculus (0: none, 1: mild deposition, 2: severe deposition) 

・Primary teeth with need of attention: �，Observation is needed : CO 

  

c.   Measure after examination 

Followings are post-measures depending on the results of screening 

・Instruction for the oral treatment 

・Instruction for the close examination  

・Instruction for receiving preventive measure 

・Special instruction for persons at high risk of oral disease 

・Health consulting for oral health  

・Regular check up 
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method among examiners prior to the examination. 

Factors of errors in oral examination are stated as follow: 

 

<Factors that are attributed in method of examination> 

・Type of examination (examination, examination＋X-ray and so forth) 

・How teeth were cleaned and dried as occasion demands when adhesion of saliva, plaque  

stain or food deposit interferes with direct vision.  

 

<Factors caused by administration of examination and environment> 

・Factor related to fatigue (setting of examination time) 

・Illumination and noise 

・Utilization of standardized tools 

・Clarity of recording method  
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Understanding characteristics of the population 

1.  Dental caries experience 

1) Index of total caries experience 

Epidemiological indices of caries experience are the indices that are calculated based on the data of 

individuals obtained by examination with certain detection criteria of dental caries. Because the data can 

be obtained by one time examination, these indexes are widely used in epidemiological studies, as the 

indication of the group characteristics of dental caries frequency. Indices of caries experience can be used 

in cross sectional study which needs to obtain information by oral examination at one point in time for 

examinees. 

Indices of caries experience are calculated by using total caries experience based on the observation of the 

three conditions which are the trait of caries experience. When examining and record dental caries 

experience of individuals, the teeth with caries experience are recorded as 3 different conditions of 

decayed (D, d), missing (M, m) and filling (F, f). Capital letters are used for permanent teeth and small 

letters for primary teeth.  

 

   D (d): decayed permanent (primary) teeth untreated 

   M (m): missing permanent teeth (primary) teeth extracted because of dental caries  

   F (f): filled (restorated) permanent teeth because of dental caries without secondary caries  

 

Epidemiological study needs to measure the disease frequency with high validity and reliability. 

To avoid error to include restorated or missing teeth because of fracture into caries experienced teeth, 

examiners sometimes need to ask examinees the cause of restoration.  

Caries experience in permanent teeth can be correctly measured for children and young adults. However, 

caries experience can not be measured exactly of an adult group including many with periodontitis. When 

subject group may include many individuals who have missing teeth caused by periodontal disease, it is 

difficult to measure caries experience exactly. It is because assurance cannot be made and we can not be 

assured whether the cause of missing teeth is dental caries or periodontal disease in too many subjects. 

The indices are employed to measure caries epidemic by the unit of person, tooth, or tooth surface. These 

are rates or means, DMF person rate and DMFT index for example.  

 

＜DMFT index and DMFS index＞ 

Instead of using unit as person for the caries experience (the rate of DMF persons), by using the index 

unit of tooth, or tooth surface, more precise measurement of caries experience can be made.  So, in many 

studies, it is not only DMF person rate but also DMFT index or the rate of DMF tooth is employed.  If 

the frequency of caries experience is less frequent in a subject group, it is even more necessary to use 

more precise measurements.  In Europe and the United States, DMFS index (mean number of DMF 

tooth surface) is commonly used.  

DMFT index (dmft index for primary dentition) indicates the average number of the teeth with caries 

experience per person in the group. DMFS index (dmfs index for primary dentition) indicates the average 
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number of tooth surfaces with caries experience per person in the group.  

Because primary teeth give its way to the permanent successor erupted and lost, it is often difficult to 

certainly confirm experience of dental caries in mixed dentition.  Therefore, when subject group consists 

of children (5 to 11 or 12 years old) who are in the period of exfoliation of primary teeth, indices of caries 

experience dealing with only present teeth are employed. That is because it is difficult to obtain reliable 

information about caries experience of physiologically lost teeth.  In such case, caries experience of the 

missing teeth will be excluded from the total caries experience. Indices of def and df are employed to 

measure caries experience of primary teeth. These indices are different from the indices of dmf in the 

point that missing teeth are excluded from numerator and denominator. In indices of def, “e” is included 

in place of “m”. “e” signifies the primary teeth that need to be extracted because of caries. In both deft 

index and defs index, decayed teeth are classified into two categories of “d” and “e”. The df person rate 

and dft index are slight different from def indices. Indices of df do not classify decayed tooth into two 

subcategories by the need of extraction like indices of def. Indices of both def and df deals with only 

present teeth and the result of calculation will be the same for the same group of children. As a result of 

excluding missing teeth from the observation, calculated rate and mean of these indices will actually 

become smaller than real level.  

Indices of dental caries experience which have been widely used are listed below. 

 

(1)  Person as a unit  

DMF person rate (%)［dmf person rate，def person rate，df person rate］       

 

Total number of person with DMF [dmf , def, df] tooth or teeth 

(×100 ) 

Number of persons examined       

 

(2)  Tooth as a unit       

DMFT index ［dmft index, deft index, dft index ］        

                  

Total number of DMF [dmf , def, df] teeth 

 

     � � � � � � � � Total number of persons examined 

 

      DMF teeth rate (%)［dmf teeth rate, def teeth rate, df rate］                         

 

Total number of DMF teeth 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � (×100) 

Total number of teeth of persons examined    

    

(3)  Tooth surface as a unit     

DMFS index ［dmfs index, defs index, dfs index］   

                        

Total number of DMF tooth surfaces 

 

� � � �               Total number of persons examined 
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DMF tooth surface rate (%)［dmf tooth surface rate，def or df tooth surface rate］ 

                 

Total number of DMF tooth surfaces 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � × (100) 

Total number of tooth surfaces of persons examined  

 

Note: For indices of def or df, only the present teeth seen in the mouth are examined. 

Index formula for measuring caries experience in permanent teeth and primary teeth.– index 

inside of [   ] is the index for primary teeth 

 

 

2)  Index of proportion of three components of caries experience 

On the other hands, the rate of each condition of caries experience in total caries experience is indicated 

as follow: The rate of decayed teeth, the rate of missing teeth and the rate of filled teeth are as follows.  

 

Decayed Tooth rate (%) 

                        

Total number of D [d] teeth 

                                   × (100) 

     � � � � � � � Total number of DMF [dｍf, def, df] teeth 

 

Missing Tooth rate (%)                         

Total number of M [m] teeth 

                                   × (100) 

     � � � � � � �    Total number of DMF [dmf,] teeth 

 

Filled Tooth rate (%)                        

Total number of F [ｆ] teeth 

                                   × (100) 

     � � � � � � � Total number of DMF [dmf, def, df] teeth 

 

 

The level of rate of decayed teeth indicate the treatment need of dental caries as well as the level of dental 

treatment service delivery system in the area.� � � �       

   

 

2.  The prevalence rate of dental caries  

The prevalence rate of dental caries is a rate of the person who has one or more teeth that has been 

restored or decayed in a defined population. To rephrase, it is the rate of the person who has caries 

experienced tooth or teeth in present teeth. The prevalence rate of dental caries is used for the subjects of 

mixed dentition without calculating separately for deciduous and permanent teeth. As this index does not 

consider the missing teeth, it can not measure caries experience exactly. Many studies adopt the indices of 

total dental caries experience including missing teeth.  
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The prevalence rate of dental caries [Indicate by % in general] 

 

Total number of person with untreated and/or filled teeth (caused by caries)  

                                                                （×100） 

Number of examined people 

 

 

3.  Index (rate) to evaluate the dental caries incidence（occurrence） 

1)  Person as a unit 

To evaluate the risk of caries development, cumulative incidence rate or incidence density can be 

employed as well as every disease. In cohort study, subject group is classified into some groups according 

to the presence of a risk factor or degree of a risk factor. In cohort study, cumulative incidence rate or 

incidence density can be calculated and compared between groups.  

 

(1)   Cumulative incidence of dental caries    

                         

Number of person who developed dental caries  

during defined observation period  

                                                （×10
2～5 ）                          

Total number of person at risk who had not dental caries  

at the beginning of observation 

 

(2)   Incidence density of dental caries 

                         

Number of person who developed dental caries  

during defined observation period  

                                                （×10
2～5 ）                          

Total person- time of observation*    

 

 [* If the period is one year, it is called person-year method]  

 

In general, cumulative incidence is easy to employ, because it requires data obtained by examinations 

carried out only twice at the beginning and end of follow up period. On the other hand, incidence density 

can be employed when examinations are carried out periodically and observation periods of individuals 

are different.  

 

It is supposed that the situation requiring incidence density as a measurement tool is rare in cohort study 

of dental caries. As incidence of dental caries is relatively high, Usually, follow up can be done with  

almost all the persons involved in the defined population for the observation period long enough to see  

caries development in as many as persons required.     
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2)  Tooth as a unit 

Concept of cumulative incidence rate can be easily applied to the measurement of incidence of dental 

caries among teeth followed up. In many incidence studies of dental caries, measurement of cumulative 

incidence is made using unit of tooth. The formula of incidence rate of dental caries in teeth at risk is as 

follows.   

                         

Number of teeth which developed dental caries  

during defined observation period  

=                                                （×10
2～5 ）                          

Total number of teeth at risk which had not dental caries  

at the beginning of observation 

 

 

3)  Tooth surface as a unit 

More precise measurement of incidence of dental caries can be made using unit of tooth surface. RID 

index is the index that measure incidence of caries by unit of teeth surface. It measures increment of 

decayed tooth surfaces. RID index can be used for children with mixed dentition. The condition of teeth 

at the examinations at the beginning (point of time A) and the end of follow up period (point of time A) 

and the formula is as follows. 

Sound Decayed Filled Un-erupted

Sound N
1-1

N
1-2

N
1-3

N
1-4

  Condition of tooth surface Decayed N
2-1

N
2-2

N
2-3

N
2-4

  at point of time A Filled N
3-1

N
3-2

N
3-3

N
3-4

Un erupted N
4-1

N
4-2

N
4-3

N
4-4

�����������	�����
���
	��������������	�������

 

N
1-2

 ＋ N
4-2

 ＋（0.8）N
1-3

 ＋ N
4-3

  

      RID index = � � � � � � � � � � � � � � � � � � � � � � � � � � ×100 

N
1-1

 ＋ N
1-2

 ＋ N
1-3

 ＋（ N
4-1

 ＋ N
4-2

 ＋ N
4-3

 ）／2 

 

Numerator：absolute increment of carious tooth surface 

Denominator：sound tooth-surfaces at risk 

 

【Meaning of signs in RID index formula】 

 

                Sound → decayed     un-erupted → decayed     sound → filled     un-erupted → filled  

N
1-2

    ＋      N
4-2

      ＋（0.8）N
1-3

 ＋      N
4-3

  

          � � � � � � � � � � � � � � � � � � � � � � � � � �  

N
1-1

    ＋    N
1-2

    ＋    N
1-3

    ＋  （N
4-1 

   ＋     N
4-2

     ＋     N
4-3
）／2 

 sound → sound   sound → decayed   sound → filled   un-erupted → sound   un-erupted → decayed   un-erupted → filled  

 

Note) Sound means caries-free, natural intact tooth surface 
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Examination of Oral Health Condition – Indices of Periodontal Disease 

 

1.  Index which evaluates gingivitis  

Periodontal disease index is used in survey and epidemiological study. Indices of periodontal disease are 

classified into two groups , one is for assessment of gingivitis and the other is for assessment mainly 

periodontitis. Though there are many indices of periodontal disease, only three indices which is widely 

known or generally used will be described in this text.  

 

1)  PMA index 

PMA index is one of the index which measures made by Schour and Massler (1947). This index indicates 

a degree of expansion of gingivitis. It is suitable for assessment of child gingivitis.  

Labial side of gingiva of twelve upper and lower anterior teeth is examined. Gingiva is divided into three 

kinds of area as a unit of assessment. And one point is given to each unit regardless of the kinds if 

inflammation is observed.  

 

P: Papillary gingivitis            

M: Marginal gingivitis                

A: Attached gingivitis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

（Mucous Membrane）

Papillary

Marginal

Attached

Unit (Area)  of PMA Index

Interdental Papilla

Attached Gingiva

Marginal Gingiva
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In many researches, PMA index score for individual person is calculated from the number of areas with 

inflammation of 12 anterior teeth. When using anterior teeth as the object of the examination, total units 

of area examined are P is 10, M is 12 and A is 12. Accordingly, if all the units of anterior teeth have 

gingivitis, the score of the individual will be the maximum of 34. 

Gingiva of all the present teeth except third molar may be the subject of assessment. In such a case, 

maximum total score will be 82.   

In reality, inflammation in attached area of gingiva is rarely observed in the persons who have brushing 

habit.    

Assessment of gingivitis prevalence among population as a characteristic of mass is made by average 

score calculated from the scores of persons. 

 

【Example】 

Distribution of Lao children in Pakkading district according to the levels of gingivitis evaluated with 

PMA index in 2007 is shown in the table. 

 

�  � �  � �  �  N:59 

�  � Levels � Number of children Per cent 

�  � 0     7 � 11.9  

�  �     1 ～  5      12 � 20.3  

�  �     6 ～ 10     8 � 13.6  

�  �    11 ～ 15 10 � 16.9  

�  �    16 ～ 20 15 � 25.4  

�  �      21       �  7 � 11.9  

�  � �  �  �  �  �  

 

 

2)� GI (Löe and Silness’ Gingival Index, 1963)  

The main purpose of creating the gingival index system was to introduce a system for the assessment of 

the gingival condition which clearly distinguish between quality of the gingival (the severity of the 

lesion) and the location (quantity) as related to the four (buccal or labial, mesial, distal) areas which make 

up the total circumference of the marginal gingival (Löe and silness 1963).  

It is an index which indicates both severity and expansion of inflammation of gingiva. The gingival index 

does not consider periodontal pocket depth, degrees of bone loss or any other quantitative changes of in 

the gingival soft tissue. The criteria are entirely confined to qualitative changes in the gingival soft tissue. 
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Objected teeth for examination: 

�   

6  2    4 

4    2  6 

 

Examination criteria for GI 

 

 

              � � � � � � Criteria for the gingival index system  

     

(Score)        (Diagnose)               (Comment) 

      0        Normal gingival     

      1        Mild inflmmation  ― slight change in color, slight oedema, no bleeding on probing  

      2        Moderate inflammation ― redness, oedema and glazing. Bleeding on probing  

      3        Severe inflammation ― marked redness and oedema, ulceration.  

Tendency to spontaneous bleeding  

 

 

Each of the four gingival areas of the tooth is given a score from 0 to 3; this is the GI for the area. The 

scores from four areas of the tooth may be added and divided by four to give the GI for the tooth. the 

scores for individual teeth (incisors, premolars and molars) may be grouped to designate the GI for the 

group of teeth. finally, by adding the indices for the teeth and dividing by the total number of teeth 

examined, the GI for the individual is obtained, index for the subject is thus an average score for the area 

examined (Löe H. The Gingival Index, the Plaque Index and the Retention Index Systems. J Periodontol. 

1967 Nov-Dec; 38(6): Suppl: 610-6.) 

 

2.  Method of assessment for priodontitis (also including gingivitis) 

1)  CPI (Community Periodontal Index of WHO) 

Community Periodontal Index system is a tool to assess the periodontal status of adults and children with 

permanent teeth. CPI has three indicators, gingival bleeding, calculus and periodontal pockets which are 

examined using the WHO periodontal probe probe with a 0.5 mm ball tip and black band between 3.5 and 

5.5mm and rings at 8.5 and 11.5 mm from the ball tip.  

Upper and lower dentitions are divided into 6 sextants (sets of teeth) defined by tooth number: 18-14, 

13-23, 24-28, 38-34, 33-43, and 44-48. The highest code (score) of the tooth among the teeth in the 

sextants will be the code of the sextant. The highest code of the sextants among six sextants becomes the 

individual’s code.  
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Six sextants 

 17 - 14   13 - 23   24 - 27  

 47 - 44   43 - 33   34 - 37  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examples of coding shown by WHO 

 

Community Periodontal Index (CPI) 

�  

Codes Criteria 

0   ― Healthy 

1 

  ― Bleeding observed, directly or by using a mouth mirror, after  

       probing. 

2 
  ― Calculus detected during probing, but all of the black band on  

       the probe visible.  

3 
  ― Pocket 4-5mm    

� � � (gingival margin within the black band on the probe ) . 

4 

  ― Pocket 6 mm or more   

� � � ( black band on the probe not visible ) . 

×   ― Excluded sextant (less than two teeth present) 

9   ― Not recorded 
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There are whole and partial examination methods. In partial examination, 10 index teeth are examined for 

adults aged 20 years and over. 

 

Index teeth              17     16     11     26     27   

      47     46     31     36     37           

 

 

For subjects under 20 years old, only 6 index teeth are examined and recorded.   

 

Index teeth              16    11          26   

      46          31    36           

 

 

When the children under the age of 15 are examined, pocket depth should not be recorded i.e. code 1 

(bleeding), code 2 (calculus) and code 0 are considered and recorded.  

WHO probe is used to observe bleeding after probing, to detect calculus and to determine pocket depth by 

inserting the prove tip gently into the pocket. The sensing force should be no more than 20 grams.  

As the ball tip of the probe is thin, the use of too much force will easily cause pain to the examinee. If the 

force is excessive, pocket depth will not be measured accurately.   

Periodontal condition of the population or a certain group is assessed as follows.  

 

Rate of persons with the code of 1, 2, or 3 (more than 0) 

 

Total number of sextants with the code of 1, 2, 3, 4 

               � �                                           × 100 

Total number of persons examined 

 

It indicates the rate of persons who have one or more of symptoms of CPI. 

 

(1)  Rate for each code is also used. 

 

Rate of persons with the code of 0  

 

Total number of persons with code 0 

                × 100 

Total number of persons examined 

 

 

Rate of persons with the code of 1 

 

Total number of persons with code 1 

                × 100 

Total number of persons examined 
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Rate of persons with the code of 2 

 

Total number of persons with code 2 

                × 100 

Total number of persons examined 

 

 

Rate of persons with the code of 3 

 

Total number of persons with code 3 

                × 100 

Total number of persons examined 

 

 

Rate of persons with the code of 4 

 

Total number of persons with code 4 

                × 100 

Total number of persons examined 

  

 

(2)  Average number of sextants of code of 1, 2, 3 or 4 per person 

 

Total number of sextants with code of 1, 2, 3 or 4 

               

Total number of persons examined 

 

 

Average number of sextants of each code also is used. 

 

Average number of sextants of code of 0 

 

Total number of sextants with code 0 

                 

Total number of persons examined 

 

 

 

Average number of sextants of code of 1  

 

Total number of sextants with code 1 

                 

Total number of persons examined 
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Average number of sextants of code of 2  

 

Total number of sextants with code 2 

                 

Total number of persons examined 

 

 

Average number of sextants of code of 3  

 

Total number of sextants with code 3 

                 

Total number of persons examined 

 

Average number of sextants of code of 4  

 

Total number of sextants with code 4 

                 

Total number of persons examined 

 

 

 

 

<Attachment loss code> 

Lifetime accumulated destruction of the periodontal attachment is measured by using WHO probe. Loss 

of attachment should not be recorded for children under the age of 15. 

In measurement of a distance from bottom of the pocket to CEJ, codes are indicated by 0-4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examples of coding for loss of attachment with a CPI probe shown by WHO 
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3. Example of. Examination standard of periodontal disease in Japanese mass health 

examination for screening 

 

1)  18 months old health examination                

           ・Disease screening for disease of soft tissues / abnormality (inspection) 

（Ginigivitis, tongue, oral mucus, frenum, and etc） 

 

2)  3 years old child health examination      

・Disease screening for disease of soft organs/abnormality�  

（gingivitis, tongue, oral mucus, frenum, and etc） 

 

3)  Regular oral health check up in school 

・Disease screening for condition of gingivitis�  

0: normal 

1: observation is necessary   

2: close examination is necessary 

 

Note)  In health examination above, examination for oral cleaning habit and eating 

habit are conducted as a risk screening.  
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Examination of Oral Health Condition – Index of Oral Hygiene 

 

Index of oral hygiene and its criteria for mass screening, epidemiological study and clinical examination 

will be described. 

1.  OHI (Oral Hygiene Index, Greene and Vermillion,1964)  

OHI is used for epidemiological study. The index evaluates the oral hygiene status by total up two score 

of components of quantified soft deposits and dental calculus.  

 

<Totalize DI (Debris Index) and CI (Calculus Index) and calculate OHI rate> 

Examined tooth: all erupted teeth except the third molar 

In evaluation of DI and CI, scores of 0, 1, 2, 3 are given. First, to calculate individual person‘s score of 

debris, separate all erupted teeth into six groups of teeth, upper and lower anterior and posterior teeth 

except the 3
rd

 molar; then, examine the condition of the soft deposits (debris) on the buccal and lingual 

side by inspection and explorer.  

The surface area covered by debris is estimated by running the side of explorer along the buccal, labial, 

and lingual surfaces and noting the occlusal or incisal extent of the debris as it is removed from the tooth 

surface (described by Green and Vermillion). 

.      

Followed by this process, in accordance of DI examination criteria, find the highest score among teeth of 

each group separately. Six score from the each group is found and recorded for buccal side and lingual 

side separately. Then, if all six tooth groups are inspected, twelve figures will be recorded and the value 

of twelve will be the debris index (DI) of individual person . If the kind of teeth which obtains the highest 

score can be differed between buccal and lingual sides in the same tooth group, it makes no problem. 

Calculus Index (CI) is also determined in the same way as debris index according to the examination 

criteria of CI. Individual person is evaluated by average score of 6 groups of teeth. Accordingly 

theoretical range of DI and CI score for each person is from 0 to 6 and the range of OHI score is from 0 

to12. 
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      Examination criteria of DI 

                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examination criteria of DI 

 

Scores  Criteria 

0  No debris or stain present.

1
 Soft debris covering not more than one third

of the tooth surface, or presence of extrinsic stains

without other debris regardless of surface area

covered.

2  Soft debris covering more than one third, but not

more than two thirds, of the exposed tooth

surface.

3  Soft debris covering more than two thirds of the

exposed tooth surface.

Criteria for classifying debris 

 

Scores  Criteria

0  No calculus present

1  Supragingival calculus covering not more than

third of the exposed tooth surface.

2  Supragingival calculus covering more than one

third but not more than two thirds of the exposed

tooth surface or the presence of individual flecks

of subgingival calculus around the cervical portion

 of the tooth or both.

3  Supragingival calculus covering more than two

third of the exposed tooth surface or a continuos

heavy band of subgingival calculus around

the cervical portion of the tooth or both.

Criteria for classifying calculus 
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OHI individual person’s value by summing up DI and CI 

 

� OHI ＝ DI ＋ CI  

      

In assessment or epidemiological study, based on the individual value, mean score of a group of people 

which indicates the mass characteristics can be calculated. There is a method which examines by utilizing 

plaque disclosing agent. In this case, it is necessary to examine the dental calculus before hand.   

� � � � � � � � � � � � � � � � � � � 診断査基［準については教科書を参照。］ 

 

2. OHI-S (Oral Hygiene Index Simplified） 

Examination criteria of OHI-S is the same as OHI. However, object teeth of the examination (index teeth) 

of OHI-S differs from OHI; it only examines buccal or lingual surface of each 6 index teet. 

 

 

 

Six index tooth surfaces:  

Labial surface of upper right central incisor 

Labial surface of lower jaw left central incisor 

Buccal surfaces of upper first molars of both sides 

Lingual surfaces of lowerr first molars of both sides 

 

 

The range of DI-S and CI-S score for each person is  

From 0 to 3, respectively, and the range of OHI-S score  

is from 0 to 6. 

 

 

 

 

3.  PCR ( Plaque Control Record ) 

This method was developed to evaluate oral hygiene performance of patients. Effectiveness of evaluation 

for health guidance can be evaluated by applying this method using evaluations before and after health 

guidance. Disclosing agent is applied for whole teeth. If there is dental plaque adjacent to gingival margin 

on 4 tooth surfaces (buccal, lingual, mesial and distal tooth surfaces), 1 point is given for the surface with 

plaque. Individual person’s score is a rate of tooth surface with dental plaque among surfaces of present 

teeth, usually indicated in per cent.  
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Standard of examination concerning oral hygiene in mass health examination 

 

1)  Oral health examination in Japan at 18 months old   

              

 Disease screening  ・Disease/abnormality of soft organs (inspection)      Present  Not present 

(gum, tongue, oral mucous, frenum, and etc.） 

 

Risk screening    ・Teeth Cleaning (questionnaire)�                   Do�     Do not 

       ・Dental plaque deposition（inspection）            Good     Bad 

 

2)  Oral heal examination for three years old  

      

Disease screening  ・Disease/abnormality of soft organs                Present   Not present 

(gum, tongue, oral mucous, frenum, and etc.） 

 

Risk screening    ・Teeth cleaning                                 Do      Do not 

・Final tough of brushing by parent (questionnaire) 

・Dental plaque depositon (inspection)               Good     Bad 

 

3)  Periodical oral health examination in Japanese school 

� Disease screening�   ・Condition of gum� � �   � 0（normal）� 1 (to be observed)� 2（reexamine） 

Risk Screening      ・Condition of dental plaque  0（Good）� 1 
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Investigation of health related factors 

 

1.  Health related factors 

Health related factors are classified into three categories from the epidemiological viewpoint. 

1)  Agent 

2)  Host factors  

3)  Environmental factors  

 

2.  Classification of environmental factors 

There are many factors which have an influence on people’s health. These can be classified into two 

major categories. 

 

1) Social factors          Culture  

Socio-economic status 

Health care system  

2) Natural factors         Ecology 

                       Climate  

 

3.  Questionnaire investigation of dietary habits  

1)  Purpose of questionnaire in oral health sciences 

Much information could be obtained from the subjects effectively by questionnaire helped by the 

cooperation of subjects. In addition to its effectiveness to gather much information in a short time, 

questionnaire has an advantage of knowing about mental functions that only the person could know. 

Questionnaire method is essential to get information of emotion and idea likes and dislikes of sweets is 

one of the examples. 

Questionnaire is one of the tools to gather data on behavior of people and oral disease. As dental caries 

and periodontal disease have an association with dietary habit, many questionnaire researches have been 

carried out to investigate association between the dental caries and various factors related life style.  

 

2)  Dental caries in children 

It is well known that between meal habits have an association with dental caries. Weiss
*

 revealed the 

association of the frequency of eating snack with high caries producing potentiality and caries experience 

(dmf) in children. The study focused on the food substance potentially produces caries. The study showed 

positive correlation of the frequency and the number of dmf teeth. It is essential to include caries 

producing potentiality into consideration of questionnaire construction. The methodology of questionnaire 

can be known by the study which Weiss reported as an example. 

 

*

Robert L. Weiss, Albert H. Trithart, BETWEEN-MEAL EATING HABITS AND DENTAL CARIES 

EXPERIENCE IN PRESCHOOL CHILDREN 
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4.  Questionnaire investigation of oral hygiene habit 

The purpose of the studies of oral hygiene habits is to find out problems in life style which promote 

development of oral diseases, mainly dental caries and periodontal disease. Many potential risk factors of 

oral diseases will be investigated. The factors of interest which should be selected will be different from 

population to population as cultures are different from country to country. In the investigation analyzes 

the relationship between causal factors and the oral diseases. Essential questionnaire items are as follows. 

 

・�What kinds of tools are used to clean teeth (tools) 

     Tooth brush 

     Dental floss 

     Others    

・�Whether toothpaste is used or not.  

     If it is used, what kind is used? 

・�How many times are the tools used in a day (frequency). 

・�When each tool is used in a day (time). 

・�Who cleans your teeth? (in case of children or handicapped persons) 

By oneself 

With help of mother 

By mother 

     Others 

・�Items of interest from the viewpoint of achieving study purpose. 
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【An example】 

The table shown here is a questionnaire used to investigate causal factors of dental caries in primary 

school children  

 

 

 

【Reseach on the oral cleaning habit】 

Reseach on the oral cleaning habit is carried out using information by questionnaire. Items  

usually asked were as follows. 

・Regularity and frequency of tooth brushing of tooth brushing 

・What kind of toothbrush is used? 

・About use of toothpaste and its characteristics 

・About use of devices which give an additional effect 

     : Dental floss, toothpick, inter-dental brush etc. 

 

 

 

 

 

 

 Questionaire about Eating Habit in Children   Recorded on      (Day)         (Month)          Year 

 

                                                                    Recorded by                             (Examiner) 

�����name��                  �  male・female ���date of birth� �  

こ え

Com

Q1  How many times do you have

       meals every day ?
(   )  None (   ) Once every day (   ) 2-times/day (   ) 3-times/day (   ) More than 3-times/day

Q2  How many times do you have

       between meals every day ?
(   )  None (   ) Once every day (   ) 2-times/day (   ) 3- times/day (   ) More than 3-times/day

Q3  How often do you eat

       dried fruite?
(   )  None (   ) Occasionally (   ) Once every day (   )2-3 times/day (   ) More than 3-times/day

Q4  How often do you eat

       Soft/sweet drinks ?
(   )  None (   ) Occasionally (   ) Once every day (   )2-3 times/day (   ) more than 3-times/day

Q5  How often do you eat

       candy ?
(   )  None (   ) Occasionally (   ) Once every day (   )2-3 times/day (   ) more than 3-times/day

Q6  How often do you eat

       Sweet Gum ?
(   )  None (   ) Occasionally (   ) Once every day (   )2-3 times/day (   ) more than 3-times/day

Q7  How often do you eat

       Chocolate ?
(   )  None (   ) Occasionally (   ) Once every day (   )2-3 times/day (   ) more than 3-times/day

Q8  How often do you eat

       cake ?
(   )  None (   ) Occasionally (   ) Once every day (   )2-3 times/day (   ) more than 3-times/day

Q9  How often do you eat

       other sweet local snack ?
(   )  None (   ) Occasionally (   ) Once every day (   )2-3 times/day (   ) more than 3-times/day

Q10  Do you like sweets ? (  )hate sweets (   ) do not like sweets (   ) like sweets a little (   )like sweets very much

Q11  what is your favorate

         foods ?
(                                                                                                                                                                        )

Q12  How many times  do you

        brush your teeth ?
(   )  None (   ) Occasionally (   ) Once every day (   )2 times/day (   ) More than 3-times/day

ent

grade� � � �
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The figure illustrates the change in the frequency of tooth brushing in Japanese people except infants. 

This is the data of Japanese survey on dental diseases performed every six years This is an example of 

survey on oral cleaning habit with questionnaire. 

 

 
 

0 20 40 60 80 100
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everyday - once

everyday - twice

everyday - more

than three times

sometimes

do not brush
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Reference: Survey by Questionnaire 

HIROFUMI ABOSHI 

Assistant Professor, Department of Legal Medicine, Nihon University School of Dentistry 

 

The construction of a questionnaire requires planning, preparation and implementation, totaling and 

analysis, reporting, dissemination and application of the information. Every step is important but without 

good initial planning it is difficult, if not impossible, to obtain reliable data. If the collected data cannot be 

trusted, no matter how good the statistical method used to analyse the data, a good outcome is unable to 

be obtained and the results will be meaningless. 

 

In order to plan the survey, it is necessary to clarify the research objective. This means knowing the 

purpose of the research and how the research outcomes will be utilized. There are two types of 

questionnaire method: administration of a survey to establish a hypothesis and verify using the collected 

data (hypothesis verifying method); and understanding the circumstance of an event by surveying and 

interpreting responses (apprehending circumstances). 

Statisticians refer to a whole research group as the “population.” Information derived from all the 

population is called “whole number” data, while extracting selective numbers from the population is 

called a “sampling study.”  

Generally, a large survey takes time and financial cost and it is thus difficult to sample the whole 

population. Even if it is possible to survey the entire population, data analysis costs can be prohibitive. 

Also, non-sampling errors (e.g., in the example of researching by interview, as the number of interviewers 

is increased there will be much more bias and difference among the interviewers will increase. Therefore, 

the whole number survey is not always the most desirable method, sampling studies are often preferred.  

 

In the case of sampling studies only selected members from the population are examined or interviewed. 

The selected group is referred to as the “sample” and to the process of selecting from the population is 

called “sampling.”  With this method trends for the whole population are inferred, reasoned, and 

speculated from the results of the sample.  For the inferred population characteristics to be reliable 

sampling should be done in a manner which is representative of the entire population and to minimize 

errors.  

 

 

1.  Time of implementation  

Depending on the contents, answers in questionnaires will be affected by the administration time. Thus, in 

some cases, it is necessary to consider appropriate timing of implementation prior to the survey.  

 

2.  Method of survey 

There are several ways of collecting data by questionnaires. Followings are introduction of major studies.  
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1)  Collective survey 

Gather the subjects of the study in one place and ask questions. 

 

Advantages: 

It allows the survey to be conducted over a short period of time and a number of questionnaires are 

collected at once. 

Disadvantages: 

People required to prepare ahead of survey such as reserving a meeting place and contacting 

participants to advise time and location of meeting.  

 

2)  Interview method 

Researcher visits subjects individually ask questions directly. Answer is given when the question is asked.  

 

Advantages:  

A researcher can meet subject directly, so answer is certainly obtained, rate of answers is high, errors 

are few, and reliability of the data is high. Also, it is easy to explain the meaning of any ambiguous 

questions.  

Disadvantages:  

It takes time to train researchers to ensure consistency across the team. The quality of interviewer 

skills will affect the outcome. Also, it is costly to pay for those staff.  

 

3)  Detention method 

Distribute questionnaires to potential participants and ask them to cooperate with the study.  The 

researcher will then collect answered questionnaires at a later date. 

 

Advantages: 

Even if there are many questions, participants can answer at their own convenience. Also, it is 

possible to answer to difficult questions by interview when the surveys are collected. It is an effective 

method for a lengthy survey. 

Disadvantages: 

It is difficult to determine whether answer is given by the participant themselves, they may have 

sought advice or been influenced by family members. Two visits are necessary for distributing the 

survey and collecting completed questionnaires. As a result transportation and personnel costs 

become costly.   

 

4)  Mailing method 

Send questionnaires to potential participants. Completed questionnaire is then returned by participant.  

 

Advantages:  

A large number of participants can be involved for a minimal cost.  
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Disadvantages:  

A list of names and current addresses of potential participants is necessary. The response rate is 

generally low.    

 

5)  Phone call method 

Researcher will call potential participants and ask questions. In this method, the number of questions 

should be few and the time should be brief. 

 

Advantages:  

If telephones and researchers are prepared, it can be done within a short period of time. A large 

number of surveys can be completed in a short period of time with low cost. It is less likely that 

personal questions will be asked. 

Disadvantages: 

It is difficult to confirm participant interest and approaches are often rejected. It is not suitable for 

questions which take time and are complicated.  

 

 

3.  Questionnaire writing 

Questionnaires should be written in an easy to understand manner. They should not be confusing or 

ambiguous. It is necessary to consider what questioning and answering methods are appropriate.  

 

There are following types of questions: 

1)  Free writing style questions 

one can freely answer the question. The answer can be a word, letter, numbers, or picture. 

2)  Pre-coded type questions 

questions where the answer is chosen from numbered and signed answer groups. 

3)  Multiple choice questions 

・ Single answer (choose one answer) 

・�Multiple answers/unlimited number of answers (can choose multiple answers). 

・�Multiple answers/limited numbers of answers (only request number) 

4)  Numbering question (place the number against answers). 

・�Number in complete order (place numbers on all choices). 

・�Partially place the numbers (limited number of precedence orders). 

 

 

Note for selecting choices such as: 

(1) Exclusive to one another (meaning of choices different to one another). 

(2) It is needs to be thorough (there are possible choices).  
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4.  Criterion 

In order to obtain statistically processing data is that it is necessary to measure by criterion. There are four 

criteria: 

1)  Nominal criterion 

2)  Priority criterion 

3)  Distance criterion 

4)  Comparative criterion 

Nominal criterion and Priority criterion provide qualitative data while Distance criterion and Comparative 

criterion give quantitative data. 

The most common criterion is distance criterion. Choices for this criterion, for instance uses 5 stages of 

evaluation. 3 is middle point and 4/5 are “good” and 1/2 are considered “bad.” Some people believe that 

1-5 are considered “good” and the answer is dependent on the of degree of “excellent.” In such cases, it is 

necessary to define the middle point. 

 

5.  Tabulation and Analysis 

1)  Simple tabulation･･totalize the number of people each time question is answered. 

2)  Cross tabulation・・combine 2 questions and totalize. It enables analysis of the relationship between 

2 questions. It also is used for checking. 

 

Simple tabulation is used for all questions but cross sum combined only for related questions.  

To determine which questions should be combined we use a matrix chart.  

 

6.  Statistical analysis 

See other reference and text for further information for statistical management of questionnaires.  
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Case Studies 

 

 

 

1. Khamsing Sypraseuth    Case study of Clinical Dentistry  

� � � � � � � � � � � � � (Ludwig’s Angina and odontogenic infection) 

 

2. Phay Duoangsy    Case study of Clinical Dentistry 

(Maxillary Fracture) 

 

3. Khamsing Sypraseuth  Case study of Clinical Dentistry 

(Zygomatic fractures) 

 

4. Khamsing Sypraseuth  Case study of Clinical Dentistry 

(Mandibular fracture) 

 

5. Phay Duoangsy       Case study of Clinical Dentistry 

(Radiographic Technique) 

 

6. Phay Duoangsy  Case study of Clinical Dentistry 

(Muscular-skeletal History and 

Physical Examination) 

 

7. Khamsing Sypraseuth � � � Case study of Clinical Dentistry 

(Radicular Cyst) 

6 
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Surgical Pocedures in HospitalizationSurgical Pocedures in Hospitalization

Mandible fractures(11 cases in 2008 2009 by
traffics accident at SETHA THY RATH HOSPITAL.traffics accident at SETHA THY RATH HOSPITAL.
Maxilla Fractures:02 Cases Le Fort: I , II.
Refer to Mittaphap Hospital:13 Cases.
T l 13 CTotal:13 Cases.
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Mandibular fracture

Khamsing Sypraseuth M.D.
ENT Department

Mittaphab Hospital Vientiane
19 February 2010

Ethiopathogeny

• -60% of face fractures at Mittaphab Hospital (2008)
• -Almost of them from traffic accident
• -Advanced position between the face and the neck, the mandible is 

very exposed to the traumatism 
• -Two mechanisms: Fracture take place at the point of impact  and at 

distance of point of impact
• -Displacements: decalage, chevauchement, torsion and angulation

Normal occlusion

•

Radicular fracture
Coronal
fracture

Sub-luxation
luxation

Decalage: steps of stairs

• Gape with ascension of posterior segment (vertical 
plane)

Chevauchement: shortening of mandibular arch

• Displacement of incisive point (horizontal plane) 

Torsion or rotation: displacement fragments in 
contrary direction 

• Divergence of 
occlusion faces of the 
fractured fragments 
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Taking medical history and physical examination

• Date, time and circumstances of accident (nature, point 
of impact, direction, energy  )

• Pain, limitation of mandibular movement, old history of 
malocclusion, prothese, respiration, hemorrhage 

• Trouble of elocution, deglutition
• Alcoholism, cardiopathy, respiratory insufficiency 
• Exam of denture 
• Abnormality of occlusion
• Movement of closing and opening the mouth 
• Palpation of alveolar ridge 

Physical examination

• congealed face, gape
• Lesions of soft tissue
• Hemorrhage (wound, external ear canal) 
• Skeletal deformation (latero-deviation of the chin) 
• Palpation of basilar ridge (steps of stairs, pain ) 
• Antero-posterior pressure  ( for the few displacement of 

angle or condyl fractures )
• Lateral pressure awakening pain of symphyse
• Palpation of condyle   

Physical examination

• Close-open diduction

• Propulsion and
Retropulsion

Physical examinaton

• Antero-posterior pressure on the chin, awakening 
preauricular pain in case of condylar fracture

• Palpation basilar ridge to search point of pain, abnormal 
mobility of teeth or dental arch. 

Positioning of postero-anterior projection: PA Positioning on the lateral projection:
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Pat. A 20y F :fracture of symphyse and left condyl 

• Anterior gape and pain left TMJ

Pat. A 20 y F fracture of symphyse and left condyl

• Premature  contact molar left
• Point of impact on the chin and lateral left 

Pat. A 20y F :fracture of symphyse and left condyl

• Premature Contact  molar left

Radiograph: positioning of the antero-posterior projection

• fracture of symphyse and left condyl

Treatment: incision

• Incision in the unattached mucosa 5-10 mm below the 
attached gingiva . The marginal rim incision can be used. 
Intraoral incision of the edentulous mandible is the crest 
of the alveolar ridge. 

X-Ray control the day of operation: two wirings in 
the chin for contention
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Pat. A 20y F :fracture of symphyse and left condyl

• Two weeks after operation: exercise to 
open the mouth.

Pat. A 20y F :fracture of symphyse and left condyl
• Good occlusion after two weeks block. 

Thank you for your attention

• References:
-Pr. Jacques Lebeau. Traumatologie maxillo-faciale. Chirurgie maxillo-faciale 

et Stomatologie. 2004
-Maxime Champy and Patrick Blez. Anatomical aspect and Biomechanical 

Consideretions. Atlas of Craniomaxillofacial Osteosynthesis. 1999
-Pr.Isabelle Barthelemy. Fracture de la mandibule. 2004
-R.Cola+F.Cheynet. Fracture de la mandibule. Stomatologie.
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Radiographic�Technique�in�Oral�and�
Maxillofacial�Radiologique�And�Case�
Study�for�the�oral�and�Maxillofacial�

Surgery.

By:�Dr.�Phay DOUANG�SY.�MD,�
Orthopedic�Surgery.

¦¾ì½®¾� ( Contents )
1. êÈ¾�£¸�¡¾¨½ ò̧²¾¡¦¾© ¹ö¸ Áì½£ð ( Head 

and Neel ( Skull ) 22 bones.
2. Áª¡�ò¡ìñ¤¦ó¡¾�«¾¨»ø®¡¾�°È¾ªñ©Á¢É¸£¾¤

ÎÉ¾.
3. »ø®«È¾¨ ( Panoramic tomography also 

referred to as orthopetomograpth OPA ).
4. ¡¾�¥ñ©êÈ¾»ø®²¾®ìñ¤¦óêÈ¾¢É¾¤ª¾´Á¦¤ X-Œ Ray 

unit ¦¿ìñ®Á¢É¸ ( Molar ) Premolar Áì½ 
Anterior Projections. 

5. ¥ñ©êÈ¾¦¿ìñ® ( Occipital projection water’s ).

Case�Study�for�the�Oral�and�
Maxillofacial�Surgery. 6.�¡¾�¥ñ©êÈ¾«¾¨»ø®ìñ¤¦óªÒ©É¾�¹ìñ¤Ã�¡¾�Ã§É

Á¦¤»ø®£¾¤¡½Äª »ø® ¤ ( Positioning of the 
Postero anterior projection PA Jive’s ).

7. ¡¾�¥ñ©êÈ¾«È¾¨»ø®ìñ¤¦ó ( Positioning of the 
Submentovertical ( projection ).

8. ¡¾�¥ñ©êÈ¾«¾¨»ø®ìñ¤¦ó¢º¤£ÒªÒ(TMJ).
projection Î¸©º¾¡¾�¢º¤( Ed TMP ).

Œ ó́êÈ¾ Positioning of the transversal 
projection.

Œ ó́êÈ¾ Positioning of the transpharyngeal 
projection ).

Œ ó́êÈ¾  ( Positioning of the transe orbital 
projection ).

Œ ó́êÈ¾«È¾¨»ø®»ø®²¾®ìñ¤¦óªñ©°È¾� ( Oral and 
Maxillofacial surgery ).

��������		
�����
������������
�
Anatomy Imaging.

－ 162 －



ì½º¼©:
1. Panoramic Tomography also refurred to as 
ortho pantomography ( OPG ).

. ¹ìñ¡¡¾�¢º¤¡¾�»ø®ìñ¤¦ó ( Method ).
1. ®º¡£ö�À¥ñ®Àºö¾ ņ̃©«÷ê†¡ñ�Á¦¤ºº¡.
2. º½êò®¾¨Ã¹É£ö�À¥ñ®À¢í¾Ã¥Ã�¡¾�¦ñ¤À¡©.
3. ¹É¾´Ã§É¡¾� É̄º¤¡ñ�ªÈ¾¤ÅÀ²¾½ ñ́�¥½®ñ¤»ø®.
4. 
¢ð»Éº¤¡ñ®£ö�À¥ñ®Ã¹É£¸¾´»È¸´Ä´É»È¸´´õê†êÈ¾�Ïð¥ñ©êÈ¾Ã
�¡¾�«¾¨ê¿.

5. ¡¸©£õ�ª¾´¢Ó§š�¿¢º¤ ( Rosita EC.panexm adine ).
6. �¿Ã§É¦Èº¤ìñ¤¦ó X ¯½´¾� 70 Œ 80 KV and 6Œ10 mA.

. ò̧êó¡¾�«¾¨²¾®ìñ¤¦ó ( Oblique lateral viruses ).
Œ À²†�Ã§ÉÁ¦¤ X Œ Ray dental.
Œ À²†�Ã§Éìñ¤¦ó¦¿ìñ® Maxillary and mandibles 
molar and canine regions. 
Á´È�¡¾��¾¡À®…¤®ðìòÀ¸�Á¢É¸ Molar Áì½canine.
²ñ¡¡¾� ( Method )
1. Ã¹É£ö�À¥ñ®�„¤À®…¤ª„¤, …̄�¹ö¸êñ¤ 02 
¢É¾¤Á¦¤Ã¹É°È¾� ( The radiographic keyhole ) 
ªÉº¤Ä©É¢½¹¨¾¨ºº¡.
2. Ã§É Cassettes is held by the patient against 
the side of the face ensuring the cassette 
oiliest the area under investigation.

������ ���	�
��
�� ������ 
	� 3.�Aim�the�X� Ray�beam�at�the�maxillary�and�
mandible�teeth�to�be�investigated�though�this�
(�keyhole�)�,�positioning�the�x�– Ray�tube�along�
the�line�of�the�occlusal�plane�,�just�belie�ear.

4.�Change�the�direction�of�the�x�ray�beam�to�sait
the�area�to�be�investigated�(�See�the�
illustration�).
«¾¨À®…¤ ( Premolar )
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�������� ������ 
	� 25�� 
	���
(TMG) ¡¾�¥ñ©êÈ¾ ( Positioning of the 

Occipitomental projection water’s )
»ø®ìñ¤¦óêÈ¾�š 
Á´È�À®…¤¡¾�¦½Á©¤¢º¤»È¾¤¡½©ø¡ ( 
Skeleton and the maxillary sinus ) 
Áì½À¹ñ�¡½©ø¡²œ� ¡½©ø¡¹ö¸ 
Áì½¡½Â²¡.

�� ��� 
	� ��� �	
�� 
�� ��. ¹ìñ¡¡¾� Method:

1. Identify the radiographic baseline on the 
patient’s head ( see illus traction ).
2. Position the patient ( standing ) facing the 
film.
3. Tip back the head so that the radilo graphic 
baseline is at 45 to the film ( So called nose 
chin position ) this would drop the thief bones 
of the skull downwards and raises the facial 
bones.

4. Position the x---Œ Ray tube head and aiming the 
central ray of the x Œ Ray beam horizontally 
through the occipital.

�	
�� ���������. ¡¾�¥ñ©êÈ¾ìñ¤¦ó¹ìñ¤ŒÎÉ¾¢º¤Á¦¤  
Positioning of the Postero-
anterior projection ( PA).

¹ìñ¡¡¾� ( Method )

1. Identify the radiographic baseline on the patient’s 
head ( See illustration ).
2. The patent is positioned facing the film with the 
radiographic baseline horizontal ( standing ) in the so 
called forehead nose position.
3. The x Œ Ray beam is directed with the Central ray 
passing though the occupy in a horizontal direction ( 
Resale to the radiographic baseline ) see illustration.
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¡¾�¥ñ©êÈ¾«È¾¨»ø®ìñ¤¦ó©É¾�¢É¾¤ 
Positioning of the lateral Projection

1. Á´È�¡¾�«¾¨»ø®²¾®ìñ¤¦ó¡½©ø¡¹ö¸ Áì½ Ã®ÎÉ¾¢º¤ ( 
Venue cephalometric lateral skull ) 

2. ¹ìñ¡¡¾� Method ¡¾�¥ñ©êÈ¾£ö�À¥ñ®
1. Position the patient with the side of the face 
founding the film, turning the head through 90; 
this will bring the sagiltal plane of the head 
parallel to the film.

3. The x Œ Ray beam is centered through the external 
Auditory meats, horizontally and at 90 to the 
sagihal plane and the film ( See illustrations )

»ø®¦½Á©¤:

1. À¦̃�ê¾¤¢º¤Á¦¤°È¾�¹¾²ò´»ø®.
2.°ö�¢º¤»ø®ìñ¤¦óê†Ä©Éê¾¤¡ëò�ò¡¢º¤
¡¾¨½ ò̧²¾¡¦¾© ȫ¡¡½ªò¹ìõÀ ñ̄�²½¨¾©.

�� ��� 
	� �� ��� �


.i"   .'.-     Yl    ••V1-. ^.-/ \J^

tfl'?-.-      ,1   ,/;•!, lit i i\ .  •i 
/t" t'^ I  11 \' --^   ,,/ !;

. | -to,.,^,. '̂ 1

^w^ ^^-._^ I 

@__________________ @__________________ ®_

©__________________ ®__________________ ®_ 

®__________________ ®__________________ ®_

¡¾�¥ñ©êÈ¾«È¾¨»ø®ìñ¤¦ó¹ö¸ 
Áì½Ã®ÎÉ¾¦È¸�¢º¤êÈ¾»ø®£¾¤¡½Äª 

Positioning of the submentovertical
projection

• À²ˆºÀ®…¤¡½©ø¡ ( Exposure factors if detection of zyyomatic arch 
factues is required ).

• ´ó¹ìñ¡¡¾� Method
1. The patient is positioned facing way from the film.
2. The head is tip red backwards as far as possible so that the 
radiographic  baseline is vertical and the vertex of the skull touches 
the film.
3. Aim the x Œ Ray beam from becloud the chin at 5 becloud the 
Horizontal centering it through the upper and teeth Laura ( molar ) 
�¾¡À®…¤Á¢É¸Àêò¤ Áì½ì÷È´ ).
a line comectiong which will be horizontal ? In the above poaition ( 
See illustration ).
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¡¾�«È¾¨»ø®ìñ¤¦óêÈ¾¢º¤ ( The T.M.J 
projection )

¡¾�¥ñ©êÈ¾«È¾¨»ø®ìñ¤¦ó ¹ìñ¡¡¾� Method
1. The head is positioned with the sagittal plane 
vertical and parallel to the film with the T.M.J 
under investigation toucding the film ( or in the C 
am on the same side as close as possible with the  
madine) on the occasion the mouth is kept dosed.
2. Position the x Œ Ray tube head aiming 
dowenueards at 25 a above horizontal across the 
cranium centering on the T.M.J under investigation 
in one variation of the procedure the tube head is 
shifted posterior at 5 to the vertical  plane.

3.�Repeat�the�procedure�with�
the�mouth�open�as�far�is�
comfortable�a�bite�Œ bloc can 
give sterility .

4. The procedure may be 
repeated for the opposite.
»ø®«¾¨Á¦¤ìñ¤¦ó°È¾�.

¡¾�¥ñ©êÈ¾¦Èº¤Ä³³É¾ê†°È¾�  Tran 
pharyngeal projection 

• ¦¿ìñ®êÈ¾�šÁ´È�¦¾´¾© ( Taken with the dental x Œ 
Ray set and extra – oral cassette 

• ´ó¹ìñ¡¡¾� Method
1. The cassette is held the patient against the side 
of interest with head and film parallel and vertical.
2. Patient’s mouth is open and stabilized with a 
bite block.
3. The central x Œ Ray is directed slightly posterior, 
through the sigmoid match and across the pharynx 
at the condoyle under investigation.

4.�Repeat�with�the�opposite�
T.M.J�for�comparison.
»ø®¦½Á©¤
1. Á¦¤ X °È¾�¹¾  film 
²Éº´ºÈ¾�°ö�.

¡¾�¥ñ©êÈ¾«È¾¨»ø®°È¾�À í̄¾¡½Â®¡ª¾
( Positioning of the trams orbital 

projection )

• This�view�also�can�be�taken�with�the�dental�x�– Ray�set�and�extra�cal�
cassette.

• ¹ìñ¡¡¾� Method
1. The cassette is held by the patient behind the oar on the 
side of T.M.J under investigation.
2. The mouth is kept open with a bite block for stability.
3. Position the x Œ Ray tube near inner can thus of the 
opposite eye aiming downward through the orbit at the 
condoyle under investigation. 
»ø®¦½Á©¤: Á¦¤°È¾�¡½Â®¡ª¾.
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Radicular Cyst.

.Khamsing Sypraseuth M.D.
E NT Department
Mittaphab Hospital

Vientiane
February 2010

Anatomy of Dental Organ

1. Donte:
-email
-dentine
-pulpe

2. Parodonte:
-gengive
-desmodonte
-cement

-alveolar bone

Radicular cyst: Pathogenesis
• Two ways of propagation:

– Endodontic route: Carie email
Carie dentine
Pulpitis
Parodontitis apical
Infectious complication

– Parodontal route:  Parodontopathy
Necrosis pulpar
Infectious complication

Propagation of dental infection
•

Evolution of dental carie

•

Radiographs: Radicular cyst 

• 1a. Granulome apical

• 1b. Radicular cyst
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Treatment of radicular cyst
• Surgical Enucleation + treatment of caused teeth 

(avulsion or radicular obturation with apical resection).
• Line of incision:
- on the collar or
- On the crest of 

alveolar
- Suture of gingiva 
with Vicryl 4X0

Thank you for your attenton

• Pr. Jacques Lebeau. Lesions dentaires et gingivales. 
Chirurgie Maxillo-faciale et stomatologie. Avril 2004.
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