Oral health information systems — towards measuring
progress in oral health promotion and disease prevention
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Abstract This article describes the essential components of oral health information systems for the analysis of trends in oral disease
and the evaluation of oral health programmes at the country, regional and global levels. Standard methodology for the collection of
epidemiological data on oral health has been designed by WHO and used by countries worldwide for the surveillance of oral disease
and health. Global, regional and national oral health databanks have highlighted the changing patterns of oral disease which primarily
reflect changing risk profiles and the implementation of oral health programmes oriented towards disease prevention and health
promotion. The WHO Oral Health Country/Area Profile Programme (CAPP) provides data on oral health from countries, as well as
programme experiences and ideas targeted to oral health professionals, policy-makers, health planners, researchers and the general
public. WHO has developed global and regional oral health databanks for surveillance, and international projects have designed oral
health indicators for use in oral health information systems for assessing the quality of oral health care and surveillance systems.
Modern oral health information systems are being developed within the framework of the WHO STEPwise approach to surveillance
of noncommunicable, chronic disease, and data stored in the WHO Global InfoBase may allow advanced health systems research.
Sound knowledge about progress made in prevention of oral and chronic disease and in health promotion may assist countries to
implement effective public health programmes to the benefit of the poor and disadvantaged population groups worldwide.
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Introduction

WHO has a long tradition of epidemiological survey meth-
odology and surveillance in oral health. The so-called WHO
Global Oral Health Data Bank was established in 1967; the bank
emerged from the gathering of information from surveys on
the growing burden of dental caries among children, particu-
larly notable in industrialized countries. Most of the surveys
carried out in these countries were initially motivated by the
need for planning of oral health services or organization of
public health intervention programmes. Over the past decades,
WHO has encouraged Member States to report information
on disease level for making international comparisons, by use
of a standardized methodology (I—4). For comparison be-
tween countries, certain indicator age groups are suggested:
5—6 years, 12 years, 15 years, 35-44 years and 65 years or
more (or 65-74 years), and a simplified pathfinder sampling
methodology (convenience sampling) has been developed for

urgent data collection in countries or settings where probability
sampling is not possible. To ensure data of high validity and
reliability, WHO has designed basic instruments and record
forms for use in the collection of clinical data. Standard criteria
for recording clinical conditions are recommended, focusing
on dentition status, prosthetic status and needs, dental caries
and dental treatment needs, developmental anomalies of teeth,
periodontal disease and treatment needs, oral mucosal lesions
and oral precancer/cancer. Special attempts have been made to
obtain high quality data through specification of clearly defined
examination procedures, training, and calibration trials for
assessment of intra- or inter-examiner variability (5).

Tools for oral epidemiology have been instrumental in
the establishment of oral health information systems world-
wide. The objectives of the present report are to outline
experiences of use of such systems at the global, regional and
national levels, and to describe the efforts made in developing
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expanded systems for the surveillance of oral disease and risk
factors within the new WHO STEPwise approach for measur-
ing progress in prevention of chronic disease and promotion

of health.

Oral health information systems at the
global and regional levels

Data on oral health status for monitoring disease patterns and
trends over time represent an essential component of oral health
information systems (Fig. 1). In addition to epidemiological
information, decision-makers and health planners need in-
formation about risk factors to oral health, oral health-related
quality of life, service coverage and utilization of oral health
services, intervention and care, administrative procedures, and
quality of care and services.

An important public health rationale of the WHO Global
Oral Health Data Bank has been to provide for epidemiological
analysis of changing oral health status, to highlight how such
changes might be related to new risk profiles in countries or
regions, and to assess the impact of development or adjustment
of oral health systems. In parallel to the continuous update of
the Global Data Bank, similar databanks have been developed
for the WHO Regional Offices (6, 7) based on common proce-
dures for data collection. Time-series analyses conducted on the
basis of the global and regional data available show improved
oral health status in children in several industrialized countries,
as measured by a decline in the average number of teeth affected
by dental caries at the age of 12 years (8). This trend is partly a
reflection of the introduction of preventive oral care pro-
grammes in these countries. In contrast, information is avail-
able on the increasing prevalence of dental caries in developing
countries over recent years, due to the increasing consumption
of sugars and lack of preventive programmes.

In 1996, WHO established an Internet online oral health
database, supported by the WHO Collaborating Centre in oral
health at Malmé University, Sweden, and the University of
Niigata, Japan. The so-called WHO Oral Health Country/Area
Profile Programme (CAPP) (9) aims at presenting information
on oral diseases in individual countries, including data on oral
health services, programmes, dental education and human re-
sources. Data are obtained from the scientific literature, WHO,
and ministry of health reports. The database is designed for
easy use and information is targeted to oral health profes-
sionals, policy-makers, health planners, universities and the
general public. The user can select a country and in addition
to country data on oral health, the CAPP provides a databank
of ideas and experiences in relation to oral health programmes
as well as facilitating access to other important databases (e.g.
PubMed and WHO technical programmes).

The WHO European Health for All Target 31 aimed
at the improvement of quality of health care by use of ap-
propriate health care technology and the provision of health
information systems (10). In the 1990s the WHO Regional
Office for Europe developed initiatives to encourage Member
States to harmonize their information systems in oral health.
Many east-European countries traditionally recorded the
number and type of services provided (e.g. the number of teeth
extracted and number of dental fillings) but not the outcomes,
i.e. whether interventions contributed to health or not. Some
western European countries have established outcome-oriented
information systems, but neglected the processes. The so-called
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Fig. 1. Components of oral health information systems
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WHO European ORATEL project (Use of Telematics in Oral
Health) (77) sought to stimulate the development of more
comprehensive data systems for improving the quality of oral
health care and systems. Software tools were designed that
incorporated numerous quality indicators including oral health
status, treatment procedures/intervention, follow-up/recall
visits, patient satisfaction and patient administration (12).

In recent years, the European Commission has sup-
ported the development of a set of European Global Oral
Health Indicators (13). The objectives of this international
project are to help to identify basic oral health indicators for a
European surveillance system and thereby provide a basis for
comparisons between countries of achievements by oral health
systems in the region. A core group of oral health indicators is
being designed for integration into national health information
systems. In particular the indicators will focus on health status,
morbidity and oral function, behavioural determinants, oral
health delivery models and outcomes, and oral health-related
quality of life.

Country-based systems

For effective surveillance, WHO has suggested that regular
clinical oral health surveys be conducted every 5-6 years in
the same community or setting . In the developing countries
of Africa, there has been little systematic survey activity over
the past years. However, some countries, such as Niger (74)
and Senegal (75) have conducted regular surveys to ascertain
the negative impact on oral health of changing lifestyles and
living conditions, although no systematic oral health pro-
grammes have yet been introduced. In Madagascar, an oral
health information system has been established (76) based on a
scheme of regular national oral health surveys conducted with
the purpose of evaluating the organization of oral health care
programmes in schools and of community-oriented preventive
oral care programmes for the adult population.

In a few countries in Asia, regular surveys for the evalu-
ation of public health initiatives have been undertaken. In
Thailand, the Ministry of Health has conducted regular surveys
every 5 years since 1984 (17). Despite the many public health
efforts aimed at the prevention of oral disease, the increasing
consumption of sugars continues to have a negative impact on
oral health, and the amount of dental caries tends to increase,
particularly in young children. In China, the regular surveys
carried out by the National Committee for Oral Health of the
Ministry of Health have highlighted the positive public health
benefits from implementation of national mass health promo-
tion programmes (8—20).
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Fig. 2. Percentages of 5-and 12-year-olds free of dental caries
in Denmark in selected years (28)
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Certain Latin-American countries have introduced na-
tional programmes of salt fluoridation for the prevention of
dental caries, and regular oral health surveys have demonstrated
a decline in dental caries experience of the child population
(21, 22).

Several industrialized countries have established regular
oral health surveys for surveillance. In the United Kingdom,
systematic surveys of dental caries in young children and ado-
lescents are conducted by the British Association for the Study
of Community Dentistry (23, 24) and the improvement in the
oral health of the child population is documented. A series of
surveys on dental health status of the adult population under-
taken in the United Kingdom has revealed that dentate status
of adults has changed markedly as more individuals preserve
their natural teeth at functional level (25). In Scandinavia,
oral health information systems are an integral part of health
service systems. Systems for reporting on the oral health status
of the child population provide information on an annual basis
about the continuous improvement of oral health (26-28);
databases are true epidemiologically (i.e., population based) as
participation in public dental care programmes is nearly 100%.
In Denmark, an advanced computer-based record system has
been established for children (Fig. 2 and Fig. 3) (28) whereas
surveillance of the oral health of the adult population is based
on integrated, chronic disease questionnaire schemes (Fig. 4)
(29). In Germany, a series of standardized surveys of oral
health have been conducted on random samples of children,
adolescents, adult age groups and elderly people (30). The
surveillance data comprise clinical data and information on
use of oral health services and self-care. The tradition of sur-
veillance is less developed in southern and eastern Europe but
such schemes have been established recently in Hungary (31),
Poland (32) and Portugal (33).

From health surveys to surveillance of risk
factors

Surveillance underpins public health action by linking data
with health policies and programmes. Surveillance provides
ongoing (i.e. continuous or periodic) collection, analysis and
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Fig. 3. Mean number of tooth surfaces affected by dental caries
among 12- and 15-year-olds in Denmark in selected
years (28)
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interpretation of population health data, and the timely dis-
semination of such data to users (34). Properly conducted, sur-
veillance ensures that countries have the information they need
to control disease immediately or to plan strategies to prevent
disease and adverse health events in the future. The goal is to
assist governments, health authorities and health professionals
in formulating policies and programmes to prevent disease and
to measure the progress, impact and efficacy of efforts to control
diseases that are already affecting their populations.

The distribution of the major common risk factors for
chronic diseases within the population is the key item of infor-
mation required by countries for planning health promotion
and primary prevention programmes. Because of the relatively
long time that elapses between exposure to a causal agent and
manifestation of disease, monitoring and surveillance of chronic
diseases can be a costly exercise involving disease registers and
legislation to ensure disease reporting. For this reason most
of the focus for surveillance of chronic disease, including oral
diseases, involves surveillance of modifiable risk factors. As em-
phasized by the World oral health report, 2003 (8), the common
risk factors approach is a rational basis both for the prevention
of oral diseases and for promoting oral health, and the risk fac-
tors need to be considered for future oral health information
systems. Furthermore, the relevance of less costly, but practical
questionnaire-based tools for oral health surveillance has been
suggested recently by the US Centers for Disease Control and
Prevention (35).

WHO surveillance tools

Based on standardized survey instruments and agreed-upon
indicators, definitions, methods and sampling principles,
WHO has developed major new tools for chronic disease sur-
veillance: the STEPwise approach to surveillance (STEPS) and
the WHO Global InfoBase (36-38). Both have relevance to
the oral health data already collected and stored in the Global
Oral Health Data Bank as well as the potential for obtaining
new data on core oral health indicators by additions to ongoing
country-level surveys or by inclusion of appropriate questions
in surveys on general health and chronic disease risks.
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The WHO global strategy for chronic disease surveil-
lance has several components (36-38). These include:

— identification and description of common risk factors using
recommended WHO definitions;

— a coordinated approach to surveillance of risk factors that
relies on scientific principles and that is sufficiently flexible
to meet local, national and international needs;

— technical materials and tools, including training, to support
the implementation of surveillance; and

— effective communication strategies for providing data to
those involved in the design of policies and intervention
programmes, potential funders and the general public.

The STEPwise approach allows for the development of an
increasingly comprehensive surveillance system, adapted to
local needs and resources. By using the standardized protocols
for data collection, all countries can use the information not
only for monitoring disease trends within a country, but also
for comparisons between countries. The framework underly-
ing STEPS is shown in Fig 5. There are three distinct levels of
risk factor assessment:

— Step 1: information obtained using questionnaires;

— Step 2: physical measurements; and

— Step 3: biochemical measurements.

In addition, there are three modules involved in describing
each risk factor, namely, core, expanded core, and an optional
set of indicators.

Surveillance of risk factors

Step 1 surveillance is based on self-reported information. The
core module of Step 1 comprises markers of socioeconomic
status, data on tobacco and alcohol use, measurements of
nutritional status and physical activity, all based on standard
WHO definitions (37). Step 2 adds simple physical measure-
ments (e.g. blood pressure, height, weight and waist girth) to
the Step 1 data. Steps 1 and 2 are desirable and appropriate
for most countries. Step 3 incorporates data collection at levels
1 and 2, but adds measurements obtained from biochemical
analysis. WHO does not recommend such advanced measure-
ments for countries with limited resources.

Oral health indicators within the frame
of STEPS

Recently, the WHO Oral Health Programme designed a risk
factor model (8) which provided the conceptual framework for
inclusion of oral health modules within STEPS (Fig. 6). The
indicators comprise both determinants of health and common
modifiable risk factors such as diet/nutrition, tobacco use and
excessive alcohol consumption. In addition, oral hygiene prac-
tices and use of available oral health services are considered.
Most of the risk indicators are Step 1 variables (i.e. ascertained
by questionnaire), but oral health also lends itself to Step 2
(physical measurements made during clinical examination).
Step 3 measurements in oral health may imply laboratory tests
such as microbial assessment (e.g. Streptococcus mutans) or buf-
fer capacity of saliva. The WHO Oral Health Programme has
now developed standardized questions for obtaining Step 1 data
(Fig. 7) and the WHO Oral Health Surveys Basic Methods
manual for oral epidemiological surveys (4) is being updated
and modified to allow for collection of data at the Step 2 level.
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Fig. 4. Percentages of 65-74-year-olds in Denmark who have
regular (annual) dental attendance habits, functional
dentition (20 teeth or more), and without natural teeth
(edentulous), by year of observation (29)
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Fig. 5. Framework for the WHO STEPwise approach to chronic
disease surveillance (36)
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These oral health modules are currently being field-tested in
several developing and developed countries. The results may
help to identify variables to form part of the core, expanded
core and optional modules for countries. An additional simpli-
fied questionnaire for assessment of the oral health system has
been prepared to examine systems orientation (i.e. emergency
or curative care only, prevention and health promotion).

The WHO Global InfoBase

To predict the future burden of chronic disease, including oral
disease, in populations, as well as to identify potential interven-
tions to reduce the burden these diseases will impose in the
future, data collection and reporting standards are needed to
ensure that the data can be used effectively to inform policy,
prevention and control activities for health. The WHO Global
InfoBase stores the country data being collected as part of the
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Fig. 6. Risk factor model for the promotion of oral health (8)
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STEPS approach. The data entered may also derive from a
range of sources such as reports published in the literature or
ministry of health reports. The database brings together exist-
ing country-level data stratified by age and sex, with complete
source and survey information. The InfoBase makes use of the
compiled data to produce comparable country estimates for
risk factors and selected diseases.

The WHO Global Oral Health Data Bank was recently
updated on the basis of the available national reports (minis-
try of health and other), dental scientific literature (obtained
through PubMed), information available in the Country/Area
Profile Programme (CAPP) (9) and data provided by WHO
Collaborating Centres and the International Agency of Cancer
Research (39). The updated information on dentate status,
dental caries, periodontal disease and incidence of oral cancer
has now been entered into the WHO Global InfoBase and
the databank will allow for cross-analysis of oral health status
with general health (chronic disease) and common risk factors
(Table 1). Such analysis will provide valuable information for
integrated prevention of chronic disease and for the integration

Poul Erik Petersen et al.

of oral health promotion into national and community health
programmes. Systematic surveillance data also allow for time-
series analysis of oral disease, chronic disease and common risk
factors, and the health information system may also provide a
means for systematic evaluation of the effect of public health
intervention programmes.

Measuring progress and achievement of
goals for oral health

Oral health information systems are important in the evalua-
tion of public health initiatives and programmes and for the
assessment of achievements of goals for health. The relevance
of oral health goals was first emphasized in 1979 by WHO as
part of the global strategy for Health for All by the year 2000

(40). Jointly with the World Dental Federation (FDI), WHO

advocated that the following goals be achieved by the year

2000 (41):

o At least 50% of children aged 5-6 years should be free of
dental caries.

* Onaverage, no more than three DMFT (Decayed, Missing
due to caries, and Filled Teeth) should be found in children
aged 12 years.

* Eighty-five per cent of the population should have all their
teeth at the age of 18 years.

* There should be a 50% reduction in edentulousness among
35—44-year-olds, compared with the 1982 level.

* There should be a 25% reduction in edentulousness at age
65 years and over, compared with the 1982 level.

* A database system for monitoring changes in oral health

should be established.

Opver the past two decades, there have been significant achieve-
ments in oral health (8), but, it still remains a challenge to most
countries to achieve goal 6, i.e. the establishment of a database
for monitoring and surveillance.

Fig. 7. Operational model of factors for an integrated oral health-chronic disease surveillance system
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Table 1. Matrix of risk factors and chronic diseases in WHO Global InfoBase (37)

Condition

Cardiovascular Diabetes

disease

Risk factor

Chronic obstructive Oral/dental disease

pulmonary disease

Cancer

Tobacco use

Alcohol use

Physical inactivity
Nutrition

Obesity

Raised blood pressure
Dietary fat/blood lipids
Blood glucose

SNSNSASNASNS
NSNS SSASN

4 v

SN OSSN
N

Recently WHO, jointly with the FDI and the Interna-
tional Association for Dental Research (IADR), formulated
goals for oral health to be achieved by the year 2020 (42). The
new goals have been formulated not only to further strengthen
activities to control and prevent dental caries, but also to ad-
dress other significant components of the oral disease burden
such as periodontal health conditions, oral mucosal lesions,
oral precancer and cancer, craniofacial trauma, pain and oral
health-related quality of life. Goals, targets and standards for
oral health have to be established on the basis of regional,
national and local circumstances such as the adequacy of
health information, oral health systems and priorities, as well
as socioenvironmental conditions. The WHO Regional Office
for Europe consequently formulated regional goals for the year
2020 as part of the Health21 policy (43). Several other new
targets for the year 2020 may be evaluated by use of the risk
factor indicators designed for the WHO STEPS approach and
the WHO Global InfoBase.

The global goals for oral health will encourage regions,
countries and local health care planners to develop preventive
programmes and health promotion schemes that are targeted
at populations and high-risk groups and at further improving
the quality of oral health systems. The need for strengthen-
ing prevention and health promotion was emphasized by the
Declaration of Alma-Ata on Primary Health Care (44) and
in 1986 by the Ottawa Charter on Health Promotion (45).
More than 20 years after its widespread adoption, the strategy
of Health for All through primary health care has still not been
fully implemented, particularly as regards oral health care in
developing countries. In addition, in several other countries
such as those of central and eastern Europe, reorientation of
oral health services towards community-oriented prevention

and health promotion is urgently needed. Operational goals for
oral health, risk factor interventions and assessment of achieve-
ment of goals and targets based on effective surveillance and
information systems may assist this process globally.

Conclusion

The existing global, regional and national oral health databanks
have been used for epidemiological analysis of oral disease
trends and assessment of the outcome of oral health systems
and preventive programmes. Research on oral health systems
has been based on both cross-sectional and time-series data
available for indicator countries; the data were mainly available
for research in developed countries, whereas time-series analysis
is only possible for a few developing countries. Surveillance
systems have been in operation for several years in certain devel-
oping countries such as Madagascar and Thailand, where data
from the evaluation of child populations are used for targeting
school-based oral health activities towards those most in need.
Improved quality of oral health information systems worldwide
may help to strengthen health systems and operational research
may assist in translating sound knowledge about prevention
programmes and health promotion for the benefit of the poor
and disadvantaged population groups. M
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Résumé

Mesure des progres réalisés dans la promotion de la santé et la prévention des affections dans le domaine
bucco-dentaire grace aux systémes d'information sur la santé bucco-dentaire

Le présent article décrit les composantes essentielles des systemes
d'information sur la santé bucco-dentaire destinés a analyser les
tendances suivies par les affections bucco-dentaires et a évaluer
les programmes de santé bucco-dentaire aux niveaux national,
régional et mondial. La méthodologie standard pour la collecte
des données épidémiologiques sur la santé bucco-dentaire a été
congue par I'OMS. Elle est utilisée par divers pays a travers le
monde pour la surveillance des affections et de la santé bucco-
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dentaires. Des banques de données mondiales, régionales et
nationales sur la santé bucco-dentaire ont mis en lumiere la
diversité d'expression des affections de la bouche et de la denture,
qui refléte principalement la variabilité des profils de risque et Ia
mise en ceuvre de programmes de santé bucco-dentaire orientés
vers la prévention des affections et la promotion de la santé dans
le domaine bucco-dentaire. Le programme OMS sur le profil de
la santé bucco-dentaire par pays/région fournit des données sur
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la santé bucco-dentaire en provenance de ces pays, ainsi que des
retours d'expérience du programme et des idées a I'intention des
professionnels du domaine bucco-dentaire, des décideurs politiques,
des planificateurs en matiére de santé, des chercheurs et de la
population générale. 'OMS a mis sur pied des banques de données
a I'échelle mondiale et régionale, destinées a la surveillance de la
santé bucco-dentaire, et des projets internationaux ont donné lieu
a la définition d'indicateurs de ce paramétre sanitaire, utilisables
par les systémes d'information sur la santé bucco-dentaire pour
évaluer la qualité des soins et des systemes de surveillance dans
ce domaine. Des systtmes modernes d'information sur la santé

Poul Erik Petersen et al.

bucco-dentaire sont en cours de mise au point dans le cadre
de I'approche par étapes (STEPS) de I'OMS de la surveillance
des maladies chroniques non transmissibles et les informations
stockées dans I'Infobase mondiale OMS pourraient permettre
d'étudier des systémes sanitaires avancés. Des connaissances
solides sur les progres réalisés dans la prévention des affections
bucco-dentaires et chroniques et dans la promotion de la santé
pourraient aider les pays a mettre en ceuvre des programmes
efficaces de santé publique, bénéficiant aux groupes de population
pauvre et défavorisés du monde entier.

Resumen

Sistemas de informacion sobre salud bucodental: hacia la medicion de los progresos de la promocion
de la salud y la prevencion de enfermedades bucodentales

En este articulo se describen los componentes esenciales de los
sistemas de informacion sobre salud bucodental orientados al
andlisis de las tendencias de las enfermedades de esa naturaleza
y la evaluacién de los programas de salud bucodental a nivel de
pais, regional y mundial. La OMS ha ideado una metodologia
estandar de recopilacion de datos epidemiolégicos sobre la salud
bucodental que ha sido utilizada por paises de todo el mundo
para vigilar las enfermedades bucodentales. Los bancos de datos
mundiales, regionales y nacionales sobre ese componente de
la salud han puesto de relieve un cambio de tendencia de la
morbilidad bucodental, que refleja principalmente los nuevos
perfiles de riesgo y la implementacién de programas de salud
bucodental orientados a la prevencion de enfermedades y la
promocion de la salud. El Programa OMS sobre los Perfiles de la
Salud Bucodental por paises/regiones (CAPP) proporciona datos
de salud bucodental de los paises, asi como experiencias de los
programas e ideas destinadas a los profesionales de la salud

bucodental, las instancias normativas, los planificadores sanitarios,
los investigadores y el publico en general. La OMS ha desarrollado
bancos de datos mundiales y regionales sobre el tema con fines
de vigilancia, y como parte de diversos proyectos internacionales
se han disefiado indicadores de salud bucodental que permiten
a los sistemas de informacion al respecto evaluar la calidad de la
atencion bucodental y los sistemas de vigilancia correspondientes.
Se estan desarrollando sistemas modernos de informacién sobre
salud bucodental dentro del marco del método progresivo de
la OMS para la vigilancia de las enfermedades crénicas no
transmisibles, y los datos almacenados en la InfoBase Mundial de la
OMS permitirian llevar a cabo investigaciones avanzadas sobre los
sistemas de salud. Unos solidos conocimientos sobre los progresos
de la prevencién de las enfermedades bucodentales y crénicas y
la promocion de la salud podrian ayudar a los paises a aplicar
programas eficaces de salud publica en beneficio de los pobres y
los grupos de poblacion desfavorecidos en todo el mundo.
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