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Abstract 
We reviewed and summarized the efforts in the United States to collect data 

on oral diseases, conditions, and behaviors implemented at the national and state 
level. The main characteristics of these efforts were: (1) systematic collection of 
data from representative samples, mostly at the national level; (2) one-time or 
sporadic experiences when data are collected at state and local levels; (3) use of 
visual-tactile protocols implemented at the tooth-surface or tooth-site level for data 
collection; (4) focus mainly on dental caries and periodontal diseases; and (5) 
leap-time from data collection to publication of results. Using the definition of 
surveillance in public health (the ongoing and systematic collection, analysis, and 
interpretation of outcome-specific data for use in planning, implementing, and 
evaluatingpublic health practice), we show there is an impending need to develop 
new techniques to build up surveillance systems for oral diseases, conditions, 
and behaviors at the national, state, and local levels. In the second part of this 
review, we presenteda number of alternative techniques developed in the last 70 
years to collect timely data for oral health. The main characteristics of these efforts 
include: (1) focusing on data collection at state and local level; (2) integration into 
existing and ongoing surveillance systems; (3) using visual-only protocols to 
collect data on oral disease status; (4) focusing on a variety of diseases, condi- 
tions, and behaviors; and (5) analyzing the data in a timely matter. Many of these 
efforts have been integrated into the National Oral Health Surveillance System, 
which has developed eight indicators in response to national health objectives. 
finally, we envision the future of visual-tactile protocols in data collection of 
representative samples to monitor oral health status at the national level and as 
a research tool. Af the state and local level, however, we envision an integrafed 
system of data collection as a constantly evolving process as new techniques are 
developed in response to new demands. [J Public Health Dent 2003;63(3): 14 7-91 
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In the United States, the beginning 
of dentistry as a profession can be 
traced back to the 1840s, when the first 
dental school and the first national 
dental journal appeared (1). The first 
systematic collection of data on oral 
health status, however, did not occur 
until the 1930s, when H. Trendley 
Dean studied the interrelationship be- 
tween “mottled enamel,” dental car- 
ies, and fluoride in the drinking water 
(2). Some of the techniques used by 
Dean, such as systematic and stand- 
ardized collection of data and map- 

ping, are tools epidemiologists use to 
monitor the distribution and trends of 
diseases at the population level. Also 
in the 1930s, Klein, Palmer, and Knut- 
son (3) introduced the DMF Index, a 
count of the number of teeth affected 
by decay or its sequelae. The DMF 
Index called for the visual and tactile 
examination-using a dental ex- 
plorer-of every tooth. These pioneer 
researchers used the new tool in a se- 
ries of reports on the severity of dental 
caries among different populations 
and geographic locations (4-7). The 

DMF Index, sensus stricturn an indica- 
tor of caries severity, was at that time 
a convenient tool to characterize indi- 
viduals’ disease burden in studying a 
condition that was universally pre- 
sent. 

From the 1930s to the present, we 
have witnessed important changes in 
the prevalence and severity of dental 
caries and the need to monitor other 
oral conditions or risk factors. Our sur- 
veillance efforts, however, have 
changed very little in scope or format. 
The challenges many local and state 
programs face, in an increasingly com- 
petitive environment for public re- 
sources, require the development and 
implementation of alternative surveil- 
lance tools. State- and local-based data 
are needed to (1) assess oral health 
needs; (2) monitor oral health status, 
including disparities among popula- 
tion groups; (3) plan intervention pro- 
grams at the state and local levels; (4) 
establish sound healthpolicies; and (5) 
evaluate progress toward state health 
objectives. 

This paper presents a comprehen- 
sive review of oral health surveillance 
efforts in the United States: (1) a re- 
view of our past efforts, including 
their limitations; (2) a review of alter- 
native surveillance mechanisms; and 
(3) a description of the National Oral 
Health Surveillance System (NOHSS), 
the first coordinated effort to system- 
atically and periodically obtain and 
disseminate state-based data on oral 
health conditions, diseases, and risk 
behaviors. 

History of Data Collection on Oral 
Diseases, Conditions, and Risk 
__._ Behaviors __._ 

Between 1960 and 1962, the Na- 
tional Center for Health Statistics con- 
ducted the first national survey that 
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included clinically assessed oral con- 
ditions in a sample of adults (8). This 
survey was followed by two similar 
national surveys conducted between 
1963 and 1970 among children aged 6 
to 11 years (9) and among youths aged 
12 to 17 years (10). These three surveys 
were part of the National Health Ex- 
amination surveys-later reorganized 
and renamed the National Health and 
Nutr i t ion Examination Surveys 
(NHANES). Three NHANES surveys 
have  collected oral health data: 
NHANES I (1971-74), the Hispanic 
Health and Nutrition Examination 
Survey (HHANES, 1982-84), and 
NHANES I11 (1988-94) (11-16). The 
current NHANES (IV), which has been 
in the field since 1999, also includes 
oral health status data (17)’ 

The National Institute of Dental Re- 
search (NIDR) conducted two national 
surveys of schoolchildren aged 5 to 17 
years (1979-80 and 1986-87) (18-20), 
and one survey of employed adults 
and seniors (1985-86) (21-22). fn 1998 
NIDR was renamed the National Insti- 
tute of Dental and Craniofacial Re- 
search (NIDCR). Currently, NIDCR 
has no plans for additional in-house 
national surveys. 

These national surveys share the 
following characteristics: (I) they col- 
lected data on a multistage repre- 
sentative sample of the US population 
with geographical regions as the low- 
est level of statistical representation; 
(2) they demanded a h g h  level of both 
human and material resources; and (3) 
in the case of dental caries, they used 
visual-tactile assessments of all teeth 
or  surfaces by trained and stand- 
ardized dentists applying, in the case 
of dental caries, the diagnostic criteria 
attributed to Radike (20,22,23). 

The need for state-specific data led 
state and local government agencies 
and academic institutions to imple- 
ment visual-tactile surveys using, in 
most cases, the same protocol and di- 
agnostic criteria used by federal agen- 
cies (24-37). These efforts usually have 
been sporadic experiences with lim- 

’The website www.cdc.gov/nchs includes 
linkages to public datasets collected and ad- 
ministered by NCHS, including the dataset, 
documentation, and information regarding 
privacy rights of participants and responsi- 
bilities of researchers in data reporting. In 
addition, NCHS administers a Data Research 
Center that offers onsite access to variables in 
datasets not released to the public due to pri- 
vacy issues. Analysis of these data, however, 
requires a signed agreement. 

ited ability to evaluate trends at state 
level and needs at the local level on a 
regular basis. 

Besides clinical surveys, question- 
naires also have been used to collect 
oral health data at the national level. 
Since 1957, the National Health Inter- 
view Survey (NHIS) has used face-to- 
face interviews to collect annual self- 
reported data on a representative sam- 
ple of the US population. The 
questionnaire uses a core and supple- 
mental modules.* Oral health topics 
have been tracked periodically since 
1983. Dental visits, the use of fluoride 
supplements, toothbrushing prac- 
tices, dental insurance status, and 
screening for oral cancer have been 
part of basic, periodic, and topical sec- 
tions (38,39). 

All these efforts at the national level 
provide snapshots of the oral health 
status of the US population, primarily 
for dental caries, periodontal diseases, 
and reported use of preventive serv- 
ices. These surveys documented secu- 
lar trends and have been used to moni- 
tor progress toward achieving na- 
tional health objectives (40-43). Such 
data, however, even when collected at 
the state and local level, have limited 
use for policy makers because they 
are, for the most part, sporadic epi- 
sodes. 

What are the key characteristics 
and elements of public health sur- 
veillance systems? 

Good surveillance does not neces- 
sarily ensure the making of the 
right decisions, but it reduces the 
chances of wrong ones.-Alexan- 
der D. Langmuir, 2963 (44) 

In the United States, the Centers for 
Disease Control and Prevention 
(CDC) is the federal agency responsi- 
ble for monitoring diseases, condi- 
tions, and risk factors that affect the 
nation’s health and for providing such 
data to policy makers and decision 
makers to serve as the basis for imple- 
menting public health interventions. 
These monitoring activities are identi- 
fied by the term ”epidemiologic sur- 
veillance” and have been defined as 

21n 1997, the NHIS was redesigned into a 
three-module protocol. The first or ”basic” 
will function as the new “core” module. The 
second or ”periodic” will collect more de- 
tailed information on some of the topics in the 
“basic” module. The third or “topical” mod- 
ule is analogous to the original ”supplemen- 
tal” module. 

”the ongoing systematic collection, 
analysis, and interpretation of out- 
come-specific data for use in the plan- 
ning, implementation, and evaluation 
of public health practice” (45). Surveil- 
lance activities are grouped into sys- 
tems. A surveillance system can focus 
on one or more conditions, such as 
surveillance for sexually transmitted 
diseases or surveillance of oral dis- 
eases and conditions. Surveillance sys- 
tems also can monitor different aggre- 
gates of the population, from the local, 
to state, national, and international 
level. Two critical elements in this defi- 
nition are the ongoing (regularly re- 
curring, not episodic) nature of data 
collection and the use of collected data 
for public health-purposes. These criti- 
cal elements, in turn, demand a system 
of efficient analysis and dissemina- 
tion. 

In the United States, national public 
health surveillance systems are moni- 
tored by the CDC Epidemiology Pro- 
gram Office (EPO) and the Council of 
State and Territorial Epidemiologists 
(CSTE). Because CDC is a nonregula- 
tory agency, state surveillance sys- 
tems vary in the number and scope of 
conditions monitored. However, CDC 
and CSTE have established a set of 
standards for case definition, data 
processing, and dissemination. Cur- 
rently, CDC monitors approximately 
102 surveillance systems. 

To be effective, a surveillance sys- 
tem needs a functional structure that 
allows the collection, processing, and 
dissemination of the information (46). 
Such a structure requires the participa- 
tion of professionals and experts 
within the health service system, in- 
cluding clinicians, epidemiologists, 
data managers, information special- 
ists, and policy makers. Public health 
surveillance-like other public health 
programs-has specific objectives, ac- 
tivities, resources, and evaluation 
mechanisms (47). 

Public health surveiUance data are 
obtained from a variety of sources. Ex- 
amples include vital statistics, notifi- 
able diseases, registries, sample sur- 
veys, administrative data systems, 
and sentinel surveillance. In oral 
health, we have used vital statistics 
and cancer registries to monitor the 
incidence, mortality, and survival 
rates of oral and pharyngeal cancer 
(48-50). Also, many states have regis- 
tries for children born with cleft lip 
and palate. However, efforts in moni- 
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toring disease in oral health have, for 
the most part, focused on the conduct 
of clinical surveys or dental caries at 
the national and state level. 

How effectively does the current 
approach to tracking oral diseases, 
conditions, and behaviors serve as a 
surveillance system? 

Based on the characteristics de- 
manded of data systems for surveil- 
lance (integrated, ongoing, cost effi- 
cient, and translatable into public 
health interventions), the infrequent 
collection of oral health data using vis- 
ual-tactile examinations does not con- 
stitute an oral health surveillance sys- 
tem. The protocol used in visual-tactile 
surveys-to a large extent considered 
the ”standard” in oral epidemiol- 
ogy-has several limitations for its use 
as a surveillance tool: 

1. We rely almost completely on 
primary data collection. The underly- 
ing rationale for this approach has 
been that only dental professionals, 
calibrated to a standard, can make 
valid diagnoses of oral diseases and 
conditions. Very few public health 
surveillance systems rely so heavily on 
primary data. Also, all surveillance 
systems accept a certain level of error 
as a consequence of misdiagnosis, mis- 
classification, or incompleteness of 
data. For example, mortality at the na- 
tional and state level is measured and 
monitored with death certificates, 
which are completed by physicians, 
nurses, physician assistants, mid- 
wives, and medical coroners. Few of 
these professionals have received 
standardization training on how to 
complete a death certificate, but follow 
standard case definitions. 

2. The protocol was developed pri- 
marily to measure dental caries. Den- 
tal caries continues to be the most 
prevalent of all oral conditions. How- 
ever, the prevalence and severity of 
dental caries has declined dramati- 
cally during the past 30 years (51), and 
there is no indication that it will return 
to the levels of disease observed in the 
mid-20th century. Large segments of 
the US population are caries free or 
affected by a low severity; an increas- 
ing proportion of adults have lost few 
or no teeth (52-55). Because dental car- 
ies is no longer universal, we need 
surveillance tools to identify, at the 
population level, those who still are 
affected or at risk of dental caries, and 
tools to measure other oral conditions 
and their related risk factors. 

3. There is no good surveillance 
tool to measure periodontal diseases. 
Probably as a consequence of our lim- 
ited understanding of its pathogenesis 
and pathophysiology, we have devel- 
oped a large number of indices to 
measure periodontal diseases. We 
have indices that measure soft and 
hard deposits in the supra- and sub- 
gingival area, indices of gingivitis, in- 
dices of periodontal involvement 
alone-loss of attachment (LOA) or 
pocket depth-or combined with 
measures of gingivitis, in addition to 
digital radiography, and enzymatic 
tests to detect specific microorgan- 
isms. None of these measures, how- 
ever, appears appropriate to collect 
surveillance data because of issues of 
validity, reliability, and cost. In the 
case of periodontal diseases, for exam- 
ple, none of the available tools is capa- 
ble of identifying a tooth site or a per- 
son with active disease. 

4. Visual-tactile clinical surveys 
consume a large amount of resources. 
To conduct clinical examination sur- 
veys, state and local agencies need to 
recruit, train, and standardize examin- 
ers. Resources also are needed to se- 
cure and transport portable equip- 
ment, instruments, and infection con- 
trol supplies. Finally, state and local 
departments need to fund consult- 
ation on sampling and data analysis. It 
is not surprising, therefore, that many 
state and local programs-often with 
limited budgets-cannot afford this 
type of data collection or can afford it 
infrequently. 

5. It has become more and more 
difficult to secure participation in oral 
health surveys (56). Nonresponse 
rates are high, especially among older 
children and adolescents. Many fac- 
tors may explain this behavior and 
their discussion is beyond the scope of 
this paper. Various approaches have 
been used to reduce this problem, 
from using negative consent-if the 
parent does not return a signed con- 
sent form, this provides implicit con- 
sent for the child to be examined-to 
monetary incentives, all with varying 
levels of success (57). If responders dif- 
fer from nonresponders, there is a risk 
of response bias (56,58). In some cases, 
poststratification has been used to cor- 
rect for selective underrepresentation 
(59); however, it cannot correct for 
nonresponse and, moreover, most 
clinical surveys do not collect data on 
nonresponders. 

6. Most protocols collect do rma-  
tion at the tooth or surface levels. The 
original Klein’s DMF lndex called for 
a toothwise assessment and coding. 
Later, probably because of the differ- 
ential preventive effect of fluorides be- 
tween pit and fissures and smooth sur- 
faces, a surface-specific index was in- 
troduced and became the standard. 
With the changes in prevalence and 
severity for most survey participants, 
most of these 32 teeth or 148 surface 
variables are diagnosed and coded as 
sound. A similar situation is observed 
in site-specific assessment of loss of 
attachment and pocket depth. On the 
other hand, most oral health objectives 
use the person as the unit of measure- 
ment (40,43). 7 herefore, it may be un- 
necessary to collect surveillance d o r -  
mation on dental caries at the tooth or 
surface level. 

7. In assessing dental caries, we 
measure both past and ”present” epi- 
sodes of the disease. In public health 
surveillance, we are interested in de- 
tecting people who fit a case definition 
for a disease, condition, or risk factor. 
Surveillance generally does not meas- 
ure past events, such as past episodes 
of influenza or active tuberculosis, or 
how many of those infections occurred 
in the lifespan of the individual. Al- 
though a true “present“ time does not 
exist while assessing dental caries, as 
most clinical presentations of the dis- 
ease represent past episodes, the need 
to count, code, and tabulate restora- 
tions or even missing teeth-as a di- 
rect consequence of dental caries- 
may be questionable and even invalid 
(60). 

8. Late reporting. Because of the 
complicated process of planning, sam- 
pling, data collection, and data analy- 
sis, visual-tactile surveys often are re- 
ported years after initiation. More 
timely reporting of data is essential for 
local public health authorities to plan 
appropriate actions and to evaluate 
the outcomes of interventions. 

In 1990 the Association of State and 
Territorial Dental Directors (ASTDD) 
conducted a survey of its members to 
assess their capacity to collect oral dis- 
ease status data. States reported the 
need for various levels of assistance; 
more interestingly, however, all as- 
sumed the way to obtain such data 
was through visual-tactile examina- 
tions of survey participants. These 
findings reflect the commonly held be- 
lief that oral health surveillance data 
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collection requires the same level of 
rigor and precision as does research 
related to clinical treatment. Virtually 
no public health surveillance systems 
conduct primary collection of data 
with the same rigor as do researchers 
when conducting randomized clinical 
trials. On the other hand, surveillance 
methods in public health are not 
“quick and dirty” ways to obtain data 
(61). Surveillance systems use meth- 
ods that provide timely data with suf- 
ficient validity and reliability to detect 
population changes that may require 
public health interventions. 

Clearly, the DMF Index and the 
LOA or pocket depth will remain the 
standard for characterizing dental car- 
ies and periodontal diseases-espe- 
cially when conducting periodic as- 
sessments of randomly chosen sam- 
ples, making comparisons over time at 
the national and, resources permit- 
ting, at the state level, or charac- 
terizing severity within a population 
with high overall prevalence. The in- 
dices, however, are too resource inten- 
sive to be used as the primary oral 
health surveillance tool at the state and 
local level and put these programs in 
undue disadvantage against other 
public health programs with more up- 
to-date data. Cross-sectional preva- 
lence data have not been used success- 
fully for program planning (62) be- 
cause these efforts often ended with 
the publication of data long after a 
planning decision should have been 
made. 

Alternative Ways to Obtain Oral 
Health Data 

In response to the interest in collect- 
ing oral disease status data at the state 
and local levels within limited re- 
sources, in 1995-96 the Health Ke- 
sources and Services Administration 
(HRSA) funded ASTDD to develop 
the “Seven-step Model for Needs As- 
sessment” (63,64). This step-by-step 
model assumed different levels of 
available resources and proposed data 
collection methods for each level. The 
scope of techniques described ranged 
from the most simple, such as expert 
opinion and focus groups, to the more 
complex-secondary data, screen- 
ings, and surveys. The model empha- 
sizes the need to start with the simpler 
techniques and to move into more 
complex ones after data have been 
generated and there is justification to 
obtain additional information. A sur- 

-_-____ 

veillance system is established when 
the needs assessment is used on an 
ongoing basis, rather than as a single 
experience. The model was tested in 
Louisiana and Nebraska and, even 
though the model has not been used 
extensively, it has helped some dental 
public health professionals to consider 
techniques other than visual-tactile ex- 
aminations for obtaining oral disease 
data. [Further iilforrnation is available at 
www.astdd.org.] 

Visual-only screening models, de- 
fined as the intraoral assessment and 
reporting of status at the person level, 
have been used to collect data among 
schoolchildren and preschool children 
in Oregon (65,66) and later in a state- 
wide screening of schoolchildren in 
the state of Washington (67). In 1995 
CDC tested a visual-only screening 
protocol with precise case definitions 
that used a person-based assessment 
of oral health status. l h e  assessment 
included dental caries, presence of 
dental sealants, urgency of treatment 
needs, enamel fluorosis, and injuries 
(61). The protocol was designed to re- 
quire minimal instruction of the exam- 
iners (a dental hygienist and a regis- 
tered nurse), take little time to con- 
duct, and require no sophisticated 
equipment or instruments. Later, the 
same model was used in Louisiana 
(37) and Maine (unpublished) to as- 
sess the oral health status of school- 
children and preschool children, re- 
spectively. A variation of this model 
was introduced into the Special Olym- 
pics programs, where athletes of all 
age groups were screened by a large 
group of dental volunteers with just 20 
to 30 minutes for examiner training 
(68). 

The acceptance of visual-only 
screenings as a valid tool to collect 
data on oral disease status moved 
CDC and ASTDD to formalize and 
field test the Basic Screening Survey 
(BSS), a standardized protocol using a 
video to train screeners (69). The pro- 
tocol was used in 1999 to assess oral 
health status of approximately 21,000 
children in grades 1 to 3 in Ohio at the 
county level. Due to its less demand- 
ing training process and lower time 
requirements, it is expected that 
screenings will help to identify people 
at risk as data are collected and ana- 
lyzed more frequently and routinely. 
[Further information is available at 
www.astdd.org.] 

Programmatic and administrative 

data also have been used for surveil- 
lance. In 1989, Malvitz and Broderick 
(70) used administrative data to evalu- 
ate outcomes of a preventive program 
within the Oklahoma City area of the 
Indian Health Service. In 1993, Reed 
and associates (71) developed and pi- 
lot tested a low-cost method for col- 
lecting oral health status data. They 
used a report form that was completed 
by dentists or dental hygienists pro- 
viding dental care in 20 local health 
agencies in Michigan. The form in- 
cluded data for number of decayed 
and filled teeth, presence of early 
childhood caries (ECC), presence of 
sealants, root caries, and presence of 
two or more teeth in adults. In 2000, 
Griffin and associates (72) used Medi- 
caid claims data to estimate the 
number of children affected by ECC 
and the resultant treatment costs. 
Medicaid claims data also have been 
used similarly in Iowa (73) and North 
Carolina (74). insurance claims data 
were used by Eklund and associates 
(55) to examine trends in dental treat- 
ment provided to enrollees in a private 
dental insurance plan in Michigan. 
These efforts would benefit from a 
standardized diagnostic coding sys- 
tem. No such system currently exists 
in the United States; however, interna- 
tional agencies, such as the World 
Health Organization, have made at- 
tempts to standardize diagnostic 
codes for dentistry (75) based on the 
“International Statistical Classifica- 
tion of Diseases and Related Health 
Problems” (76). Furthermore, to con- 
stitute a true surveillance system, sur- 
veillance activities based on program- 
matic and administrative data ought 
to be implemented on a regular basis, 
and their results should beused for 
program planning and evaluation. 

Another possible source of oral 
health status data is self- or parent-re- 
ports. Using global descriptors (i.e., 
excellent to fair and poor) both self- 
and parent-reporting have shown 
strong correlation with clinical oral 
health status data (77,78). Preliminary 
data on a sample of children at higher 
risk of ECC in the state of Washington 
(prevalence of ECC of 15%) show that 
mothers can accurately assess the oral 
health status of their children’s teeth 
(79). 

Self-reported behaviors have been 
measured using face-to-face inter- 
views or telephone surveys. In 1981, 
CDC’s National Center for Health Pro- 
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motion and Education, now the Na- 
tional Center for Chronic Disease Pre- 
vention and Health Promotion 
(NCCDPHP), began providing techni- 
cal assistance to state health depart- 
ments to conduct telephone surveys, 
using random-digit selection, that 
would generate prevalence estimates 
of chronic disease risk factors at the 
state level (80-82). Later, the system 
evolved into the Behavioral Risk Fac- 
tor Surveillance System (BRFSS). The 
BRFSS questionnaire has a core set of 
questions and a number of optional 
modules. States also are allowed to 
add their own questions. 

In 1995 an optional module of oral 
health-related questions was intro- 
duced (Table 1). Over a four-year pe- 
riod (1995-98), 48 states used the mod- 
ule. In 1999 three oral health-related 
questions were included on the BRFSS 
core questionnaire. Thus, data are 
available for every state for that year 
and will be included again in 2002. 
These epidemiologic indicators have 
been reported elsewhere (83-85). For 
example, Figures 1 and 2 show data for 
the proportion of adults who reported 
dental visits in the past year and total 
tooth loss reported in 1999 by BRFSS. 
[For additional irlformation, visit the fol- 
1 owing In t ernet site: w w w . cdc.gov/ 
bfss/. I 
In 1997 and 1998, four states (Ari- 

zona, Illinois, Louisiana, and New 
Mexico) included questions regarding 
oral health status and dental visits in 
the Pregnancy Risk Assessment Moni- 
toring System (PRAMS). This surveil- 
lance system, funded by CDC, collects 
state-specific information on health- 
related behaviors and experiences on 
a representative sample of mothers 
who delivered live infants. In the four 
states, about one-third of mothers re- 
ported a dental visit during preg- 
nancy; of those who said that they 
needed to see a dentist for a problem, 
only about half had a dental visit dur- 
ing their pregnancy (86). fForadditiona1 
information, visit the following Internet 
site: www.cdc.gov/nccdpkp/drk/srv- 
prams. htm#l .I 

Another CDC surveillance system 
with the potential for tracking oral 
health information is the Youth Risk 
Behavior Surveillance System 
(YRBSS). This school-based survey is 
administered biennially through state 
departments of education to assess the 
prevalence of health risk behaviors 
among high school students. Data on 

TABLE 1 
Oral Health Questions Included in Behavioral Risk Factor Surveillance System ___ -- ___ ___ 

Module and Dates Question 

C $ t i Q d  ist or a 
- 

1995-98 
2 w 1  

Core 5 or more years ago 
1999,2002 Don’t know/not sure 

Never 
Refused 

How many of your permanent teeth have been removed Optional 
1995-98 
2000-01 

se of tooth decay or gum disease? Do 
t €or other reasons, such as injury or o 

5 or fewer 
More but not all 

Core All 
1999,2002 None 

Don’t know/not sure 
Refused 

Core 
1999,2002 

Optional What is the main reason you have not visited the dentist 
1995-98 in the last year? 
2000-01 Fear, apprehension, nervousness, pain, dislike going 

cost 
Do not h a v e h o w  a dentist 
Cannot get to the office/clinic (too far away, no 

transportation, no appointments available 
No reason to go (no problems, no teeth) 
Other priorities 
Have not thought of it 
Other 
Don’t know/not sure 
Refused 

tobacco product use and other behav- 
iors and trends have been obtained 
from these surveys (87). [For additional 
information, visit the following Internet 
site: www.cdc. gov/nccdpkp/dask/yrbs/.l 

These procedures, from self-re- 
ported to programmatic- and screen- 
ing-based data, have extremely impor- 
tant characteristics for use in surveil- 
lance of oral diseases, conditions, and 
risk behaviors: (1) they are integrated 
into existing data collection mecha- 
nism; (2) data collection is frequent 
and systematic, thus providing timely 

data; (3) data do not rely on visual-tac- 
tile examinations; and (4) when c h -  
cal data were needed, secondary data 
sources or visual screenings were 
used. 

Other alternative techniques for 
oral health surveillance are being 
tested. For example, Geographic Infor- 
mation System (GIS) could be useful to 
identify geographic areas, administra- 
tive areas, counties, or census tracts 
with populations at higher risk of dis- 
ease. Currently, HRSA is using GIS 
techniques to examine the distribution 
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FIGURE 1 
Dental Visits in Past Year, Adults Aged 35 Years and Older, Behavioral Risk 

Factors Surveillance System (1999) 
_I__ ._~_._____ - 

FIGURE 2 
Total Tooth Loss, Adults Aged 65 Years and Older, Behavioral Risk Factors 

Surveillance System (1999) _~ 

of dentists by aggregate measures of 
factors associated with caries, e.g., per- 
centage of the schoolchild population 
eligible to receive free and reduced- 
cost lunch. lSee www.hrsa.gov.] 

Another technique is sentinel sur- 
veillance, which collects information 
on health events and risk factors in a 

group of sites such as  hospitals, clinics, 
health centers, data registries, and 
schools where people at risk receive 
care (88). Sentinel surveillance rou- 
tinely is used to monitor multiple con- 
ditions including influenza, HIV, and 
cancer. Due to its low national preva- 
lence and association with poverty 

(89), ECC could be monitored by sen- 
tinel surveillance. Most children with 
ECC are treated at pediatric dental of- 
fices, dental schools, or community 
clinics. Therefore, a careful selection of 
these sites could provide information 
to ascertain the prevalence and trends 
of ECC. The state of Ohio has designed 
a sentinel surveillance system to moni- 
tor oral disease status following a com- 
prehensive statewide survey that col- 
lected data at the county level using 
the BSS protocol. A similar system has 
been planned for the h’ew York State 
( 9 0  

Health ~- Surveillance System - 

The ASTDD-CDC National Oral 

The challenge to dental public 
health professionals is to develop 
user-friendly, resource-sparing, and 
integrated oral health surveillance 
systems. In response to this challenge, 
the ASTDD and CDC’s Division of 
Oral Health (DOH) have consulted 
with representatives from various 
agencies and professional organiza- 
tions to design the NOHSS. This 
evolving data system has been de- 
signed to help state and local public 
health programs to monitor the bur- 
den of oral diseases, the use of oral 
health care delivery systems, and the 
status of community water fluorida- 
tion in their jurisdictions. The NOHSS 
presently include eight basic oral 
health indicators: (1) adult dental vis- 
its, (2) adult tooth cleaning, (3) adult 
tooth loss, (4) fluoridation status, (5) 
child caries experience, (6)  child un- 
treated caries, (7) child dental sealants, 
and (8) cancer of the oral cavity and 
pharynx. Additional state-based data 
will be added, as data are available. 

Simultaneously, ASTDD and DOH 
proposed to CSTE a set of oral health 
indicators as part of the diseases and 
conditions recommended for monitor- 
ing at the state level. In June 1999, 
CSTE approved the first seven indica- 
tors; the eighth, oral cancer, had been 
approved with a large number of 
chronic indicators in 1997. Table 2 in- 
cludes the NOHSS and the CSTE-ap- 
proved indicators, their source of data, 
and the age-specific groups to which 
they are applied. For example, data for 
dental visits, tooth cleaning, and tooth 
loss are obtained from existing surveil- 
lance systems, such as NHIS and 
BRFSS; data on caries experience, un- 
treated caries, and dental sealants will 
require local and state authorities to 
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TABLE 2 
Indicators of Oral Health Status in the National Oral Health Surveillance System (NOHSS) (www.cdc.gov/nohss), 

Indicators Approved by Council of State and TerritoriaI Epidemiologists (CSTE) and Their Associated Healthy People 2010 
(HP 2010) Objectives 

.___________ -. - .____._ 

Indicator 

Dental visits: percentage of people who visited the dentist or 

Teeth cleaning: percentage of people who had a teeth 

No tooth loss: percentage of people (aged 35-44 years) who 

Complete tooth loss: percentage of people (aged 65 years and 

Fluoridation status: percentage of the US population on public 

Caries experience: percentage of the population with one or 

Untreated caries: percentage of the population with one or 

Sealants: percentage of the population with any sealant 
Cancer of the oral cavity and pharynx: incidence and 

dental clinic within past year 

cleaning within a year of the survey 

have never lost a tooth due to caries 

older) who have lost all natural permanent teeth 

water supply systems receiving fluoridated water 

more decayed, missing,or filled teeth 

more untreated decayed teeth 

mortality rates 

NOHSS 
__- 

J 

J 

J 

J 

J 

J 

J 

J 

CSTE HP 2010 Source of Data 

21-10 

21-31 

2 1 4  

21-9 

21-1 

21-2 

2 1 - 8  
3-6 

NHIS (ages 2-17) 
BRFSS (ages 18+) 
BRFSS (ages 25+) 

BRFSS 

BRFSS 

WFRS 

BSS (Grades K-3) 

BSS (Grades K-3) 

BSS (Grades K-3) 
NCHS-Vital 
statistics (mortality) 
Cancer registries 
(incidence) 

-- -- ~- 
N€IIS= National Health Interview Survey; BRFSS= Behavior Risk Factor SurveiJlance System; WFRS= Water Fluoridation Reporting System; BSS= 
ASTDD Basic Screening Survey protocol; NCI-IS= National Center for Health Statistics. 

implement screening using BSS. In ad- 
dition, NOHSS tracks water fluorida- 
tion status through the CDC Water 
Fluoridation Reporting System 
(WFRS)3; cancer mortality comes from 
vital statistics and incidence data come 
from cancer registries. 

Besides the surveillance data, the 
NOHSS includes links to information 
on state demographics, oral health 
program infrastructure, administra- 
tion, and activities at the state level. 
[More information on NOHSS can be 
found at the following Internet site: 
www.cdc.gov/nohss/.l 

Conclusions 
Surveillance data is directly associ- 

ated with the implementation of pub- 
lic health interventions, including pro- 
gram evaluation. Surveillance gener- 
ates ”data for action.” CDC and 
ASTDD have developed the NOHSS, 
which includes existing surveillance 
data from BRFSS, NHIS, and WFRS, 
and calls for the use of the BSS to col- 
lect person-based data for a set of oral 

- 

?he current fluoride levels of water systems, 
as reported by state and local health profes- 
sionals, have been integrated into the Water 
Fluoridation Reporting System (WFRS). 

health disease indicators. These indi- 
cators have been approved by the 
CSTE and recommended at the state 
level. Therefore, the NOHSS is the first 
step in the development of compre- 
hensive state and local surveillance 
systems. Thus, it is expected that more 
state programs will be able to generate 
their own data for action. We also ex- 
pect that state programs would seek 
technical support from their own pro- 
gram staff, including epidemiologists 
and data managers. Additional techni- 
cal support could be obtained from the 
ASTDD, which maintains written and 
video training materials on the BSS 
protocol and consultants to answer 
specific technical questions. 

Surveillance has taken on increased 
importance in the dental public health 
community (91). Most local, state, and 
national agencies and professional or- 
ganizations recognize the need for 
timely data for action. Anecdotal in- 
formation indicates that some states 
have been able to generate support for 
their dental public health programs 
using surveillance data. States have 
been able to survive administrative re- 
organizations and increase funding af- 
ter documenting statewide needs. A 

number of these experiences are show- 
cased at the ASTDD National Oral 
Health Conference. 

Monitoring oral diseases, condi- 
tions, and risk factors will always be a 
“work in progress.” A few challenges 
in the immediate future include, for 
example, testing the validity of self-re- 
porting and visual assessment in sen- 
iors, developing a screening protocol 
for periodontal diseases, and imple- 
menting standardized codes for treat- 
ment claims data. In addition, surveil- 
lance activities for oral diseases will 
require a permanent process to share 
information and support from the re- 
search community on validation of 
new surveillance tools. The 
NIDCR/CDC Dental, Oral, and Cra- 
niofacial Data Resource Center has 
been developed to promote access to 
surveillance data and collaboration 
among researchers4 We envision a 
system that could generate data from 
the local level to the state, regional, 

4For further information, contact Pamela 
Martinez, Senior Research Librarian, 1700 Re- 
search Boulevard, Suite 400, Rockville, MD 
20850. E-mail: oralhealthdrc@northropgrum- 
rnan.com or visit the website: http://drc. 
nidcr .nih.gov . 
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and national levels, constantly evolv- 
ing to address new challenges. 
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