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Abstract

Objective: This investigation assessed two methods for estimating
epidemiologic indicators of oral health status among children: (1) a visual-only
screening, performed independently by a dental hygienist and a registered nurse;
and (2) a parent- or guardian-completed questionnaire. The indicators included
dichotornous variables measuring dental caries and treatment needs, presence
of sealants, injuries to the anterior teeth, and dental fluorosis. Methods: Following
training and calibration, data were collected over an eight-day period in April 1994
among 632 elementary schoolchildren (aged 5 to 12 years) in Monticello, Georgia.
Both screening and questionnaire findings were compared pairwise with results
from visual-tactile examinations done by a dentist Validity, represented by
sensitivity, specificity, and predictive values, was assessed for screening results
from the dental hygienist, the nurse, and the parent-completed questionnaire.
Results: Validity was high for screening for caries and treatment needs (>90%
for sensitivity, specificity, and predictive values in a sample having 30% to 40%
prevalence). Less valid data — mainly an effect of false negatives — were
obtained for fluorosis, injuries, and presence of sealants. No significant difference
in validity was observed between the nurse and the dental hygienist. One-third of
respondents to the questionnaire did not know if their children needed fillings (a
proxy for untreated decay) or had received sealants; only knowledge of restora-
tions was comparable to results from screening. Intraexaminer reliability for the
two screeners ranged from 85 to 100 for percent agreement and 0.70 to 0.93 for
kappa scores. Conclusions: Screening by dental hygienists or nurses can
provide valid data for surveillance of dental caries and treatment needs. Training
for visual assessment of fluorosis and injuries must be improved to diminish the
proportion of false negatives. A parent-completed questionnaire is less effective
than visual screening for evaluating oral health status in children. [J Public Health
Dent 1997,57(4).206-214]

Key Words: validity, reliability, visual-tactile examination, screenings, question-
naire, oral health assessment, surveillance.

Surveillance in public health is de-
fined as the ongoing systematic collec-
tion, analysis, and interpretation of
outcome-specific data for use in the
planning, implementation, and evalu-
ation of public health practice (1). Sev-
eral approaches and sources of data
are used in public health surveillance:
vital statistics, notifiable disease data,
registries, sample surveys, adminis-
trative data, and sentinel surveillance
data (2). An important element of any

surveillance system is the use of the
data to advance public health.

No true surveillance systems for
oral conditions exist. The prevalence
and trends of oral diseases have been
monitored through oral health sur-
veys at the national and sometimes
state and local levels. These surveys
have used some sort of clinical exami-
nation and questionnaire. A dental
professional generally performs a vis-
ual-tactile assessment of the mouth in

a sample of the population. Many of
these surveys have used the Radike
diagnostic criteria and examination
protocol (3), modifications of the
Radike criteria such as those by the
National Institute of Dental Research
(4), or those of the World Health Or-
ganization (5).

Some differences exist between the
diagnostic criteria used in these sur-
veys and those used by clinicians in
their practices. In clinical examina-
tions practitioners make complex
measurements, stressing the precision
of the process, i.e., the detection of the
most incipient signs of disease. The
greater the complexity, however, the
greater the likelihood of unreliable re-
sults. Research shows that clinicians
apply different criteria (6,7) and differ
significantly in their diagnoses and
treatment plans (8-11). Oral health sur-
veys have emphasized the reliability
of measurements. Experience sug-
gests that visual-tactile examinations
can be used to estimate the oral health
status of populations, provided the as-
sessment is performed in well-defined
samples by trained examiners who use
valid indices with known reliability. In
oral epidemiology these surveys are
considered the standard, even though
some underdiagnosis is expected due
to the lack of procedures and tech-
niques that are feasible or practical for
field examinations (e.g., x-rays, optical
transillumination). Still, oral health
surveys are complex and demand ex-
tensive resources, which might ex-
plain why many programs lack data
on oral health status (12).

Screenings are defined in the medi-
cal model as procedures that can sort
out persons who may have a condition
from those who may not (13). Those
who appear to have the condition are
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followed up to obtain a final diagnosis
(13). Because screenings are applied to
populations, their methods must be
simple, inexpensive, and require mini-
mal training for application and inter-
pretation, e.g., the PPD tuberculin test.
Screenings must be evaluated against
some standard procedure for valid-
ity—that is, their sensitivity, specific-
ity, and predictive value. In this evalu-
ation, the proportion of false positives
and false negatives are important to
patient follow-up and cost (14).

Frankenburg (15) has provided the
following 10 criteria for selecting dis-
eases or conditions for screening pro-
grams: (1) the condition has to be seri-
ous or potentially so, (2) it should be
possible to differentiate those with the
condition from those at borderline or
without it, (3) the prognosis should be
improved if the condition is detected
and treated early, (4) there should be
adequate lead and screening time, (5)
the condition should be treatable or
controllable, (6) the condition should
be prevalent, (7) there should be no
harm caused to the individual being
screened, (8) there should be a follow-
up for those found positive, (9) the
procedure should be cost effective,
and (10) the program should be ac-
ceptable to the public.

Screening protocols for oral cancer
or precancerous lesions reported in
the literature (16-19) involve the sys-
tematic and consistent visual-tactile
examination of all anatomical sites of
the oral and pharyngeal cavity and
neck (20). Few oral conditions, other
than oral cancer, have been the subject
of screening programs and activities
(21-23). For dental caries, screening
denotes a fast and simple process by
which an examiner visually inspects
the oral cavity to detect the presence
or absence of specific oral conditions
(24), as has been done in “health fairs”
(25). Based on Frankenburg's criteria,
dental caries, dental fluorosis, and
dental injuries screening protocols
could be developed as alternatives to
visual-tactile examinations.

Few studies have tested the visual
and visual-tactile abilities of dental
and nondental personnel other than
dentists. Only in a few large-scale sur-
veys have dental hygienists been ex-
aminers (26-30). These studies re-
ported interexaminer reliability to
compare the examinations made by
hygienists and dentists. None of these
studies evaluated validity. Two stud-

ies from the same research team
(29,30) reported measures of validity;
however, these measures were on the
ability of their research instrument (a
multivariable statistical model) to pre-
dict future caries patterns. Based
mostly on reliability values, these
studies concluded that dental hygien-
ists could be used to collect oral health
status data. A few studies (25,31) have
focused on the use of other person-
nel—such as dental auxiliaries, dental
students, or teachers—for examina-
tions or screenings; however, none of
these studies have assessed validity.

Oral health status and behaviors
also have been assessed by question-
naires, for example those of the Na-
tional Health Interview Survey
(NHIS) (32) and the Behavioral Risk
Factor Surveillance System (BRFSS)
(33). These data are self-reported and
subject to error, particularly selection
and information biases (34,35). Several
studies have compared data obtained
from clinical examinations with those
self-administered questionnaires (36-
41), phone interviews (42), and parent-
responded questionnaires (43). De-
spite the different methodologies,
populations, oral conditions assessed,
and the fact that many studies evalu-
ated reliability instead of validity, re-
searchers concluded that question-
naires appear to be useful tools for
obtaining oral health data.

The objective of this investigation
was to test the validity of visual
screening (protocol 1) and parent- or
guardian-completed questionnaire
(protocol 2) for assessing the oral
health status of schoolchildren, with
the goal of using these protocols as
tools in a surveillance system for oral
conditions. The visual-tactile exami-
nation was used as the standard pro-
tocol.

Methods

Children in kindergarten through
fifth grade (N=838; aged 5 to 12 years)
in a rural school in Monticello, Geor-
gia, were invited to participate in this
investigation. This school had asked
the Georgia Department of Human
Resources to evaluate the children’s
dental status. One week before exami-
nation, children were given a package
that included a letter of invitation, a
consent form, and a multiple-choice
questionnaire for their parents. All
children who returned questionnaires
participated in the examination
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(n=632; 75% response rate). Following
examination, a form with recommen-
dations regarding the child’s need for
dental treatment was sent to the par-
ents.

All clinical procedures followed
guidelines for infection control in den-
tal settings (44,45). A protocol for in-
jury exposure control consistent with
CDC guidelines and the Occupational
Safety and Health Administration
standards was followed. Institutional
review board approval was obtained
from both CDC and the University of
Michigan.

Measurement Protocols. The
standard examination protocol was a
visual-tactile examination of all tooth
surfaces in each child. All children
were examined by a dentist who had
been calibrated using NIDR diagnos-
tic criteria for dental caries and pres-
ence of sealants (4), Dean'’s index for
dental fluorosis (4), and Bhat's criteria
for dental injuries (46). A portableden-
tal chair and light, dental explorers,
and plane-surface mirrors were used;
no radiographs were exposed. From
these examinations, each child was
classified into one of the following
groups based on dental caries in their
primary and permanent teeth: (1) car-
ies free; (2) at least one tooth restored,
but no untreated decay; or (3) at least
one untreated carious lesion, whether
restorations were present or not. In
addition, each child was classified as
having (yes/no): (1) at least one per-
manent molar with pit and fissure
sealants, (2) at least one anterior tooth
with injury or sequelae, and (3) dental
fluorosis. Finally, each child was clas-
sified into a three-level variable ac-
cording to urgency of treatment
needed (no need, nonurgent, and ur-
gent). Need for urgent treatment was
defined as having one or more teeth
with extensive tissue destruction,
probably involving the pulp, or his-
tory of pain or signs of infection.
Nonurgent needs included presence
of untreated carious lesions or calcu-
lus.

Two measurement protocols were
tested. Protocol 1 was a visual-only
screening of the child’s mouth done by
a dental hygienist or a registered
nurse, each of whom screened about
one-half of each class in sequential or-
der. The dental hygienist had not per-
formed oral assessments or provided
treatment for more than five years.
The nurse had no previous clinical
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dental experience. Both screeners re-
ceived written material on the proce-
dures and diagnostic criteria for each
condition to be evaluated.

The protocol allowed the dental hy-
gienist to perform oral screenings after
review of this material and without
further training. A five-hour training
session, which used both slides and
patients, familiarized the nurse with
dental nomenclature and clinical fea-
tures of each condition. The protocol
required the screener to inspect all
four quadrants of the mouth sequen-
tially and to code the results according
to five algorithms. Figure 1 depicts the
algorithm used to code dental caries (a
full set of these algorithms is available
upon request). In the particular case of
coding for dental caries, some children
with restorations were coded as “2”
because they also had untreated cari-
ous lesions. Screenings were carried
out using a portable chair, a flashlight
for intraoral illumination, and a
tongue blade to facilitate visual access
duringinspection. Visual screening al-
ways preceded the visual-tactile ex-
amination for each child. Approxi-
mately 5 percent of the children were
reexamined by the dentist and the two
screeners to estimate intraexaminer
reliability. Most replicate assessments
were performed 20-25 minutes after

the initial dental screenings and 45-60
minutes after the initial visual-tactile
examinations.

Protocol 2 was a 17-item, multiple-
choice questionnaire completed by a
parent or guardian when permission
to participate was granted. The ques-
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tionnaire asked about conditions pre-
sent in the child’s mouth, demo-
graphic characteristics, and family so-
cioeconomic status. Questions about
dental fluorosis and need for dental
treatment were not included; “don’t
know” options were available. The

FIGURE 1
Visual Screening Algorithm for Coding Dental Caries

Do a cycle through the four quadrants, then answer:

h
Yes I [Is there any decayed tooth?] ——*

'

Do another cycle and answer:

|Is there any restored tooth?|

| Then code caries [2]]

| Then code caries [1]] [Then code caries [0]]

TABLE 1

Validity of Visual Screening Versus Visual-tactile Examination in Evaluating Presence of Selected Oral Conditions,

Both Screeners Combined

Predictive Value (%)

Condition N* Sensitivity (%)  Specificity (%) Positive Negative Prevalence (%)t
Cariest

Restorations present 421 94.0 99.6 99.4 96.2 39.7

Untreated decay 434 93.6 96.9 95.3 95.8 39.9

Caries experience§ 632 94.3 96.6 975 92.3 585
Fluorosis 632 78.6 959 90.9 89.7 34.0
Injuries 632 80.0 98.2 85.7 97.3 11.9
Sealants 632 59.1 99.7 92.9 97.0 7.0
Treatment 1

Nonurgent 554 73.3 95.7 81.7 93.1 20.9

Urgent 482 98.4 998 98.4 99.7 129

Any treatment 632 83.4 954 89.0 929 305

needed

*Total sample size available (including the reference group) to assess validity for each condition.
tAs determined by the visual-tactile examination.

gCaries free was used as the reference.

Caries experience was defined as having treated or untreated carious lesions.
INo need for treatment was used as the reference.
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TABLE 2
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Validity of Visual Screening by Dental Hygienist Versus Visual-tactile Examination in Evaluating Presence of Selected

Oral Conditions

Predictive Value (%)

Condition N* Sensitivity (%)  Specificity (%) Positive Negative Prevalence (%)t
Caries}

Restorations present 188 98.0 100.0 100.0 941 404

Untreated decay 215 94.8 94.1 929 95.7 44.7

Caries experience$ 309 937 94.1 96.2 90.3 61.5
Fluorosis 309 88.2 955 88.2 955 27.5
Injuries 309 80.6 989 90.6 97.5 11.7
Sealants 309 59.1 99.7 929 97.0 71
Treatment |

Nonurgent 266 79.4 91.6 746 93.5 23.7

Urgent 221 97.1 99.5 97.1 99.5 154

Any treatment 309 86.7 91.2 835 93.0 34.0

needed

*Total sample size available (including the reference group) to assess validity for each condition.
+As determined by the visual-tactile examination.

Caries free was used as the reference.

Caries experience was defined as having treated or untreated carious lesions.
9No need for treatment was used as the reference.

questionnaire was reviewed and
tested by persons with expertise in
questionnaire development and by a
convenience sample of parents and
schoolteachers.

Data Management and Statistical
Methods. Data were entered directly
into computer files using customized
data entry programs in the Epi Info
software (47). Following data cleaning
and editing, epidemiologic indicators
were calculated using SAS software.
Later, the screening and the question-
naire data sets were matched with
data from the standard protocol using
all eligible records to maximize sam-
ple size. Pairwise matching of the
screening data with the standard pro-
tocol produced 3x3 contingency tables
for dental caries and treatment ur-
gency and 2x2 tables for all other con-
ditions. Pairwise matching of ques-
tionnaire data with the standard pro-
tocol produced 2x2 tables. To assess
the validity of each alternative proto-
col in each condition, a 2x2 table was
prepared; for dental caries and treat-
ment urgency in the screening proto-
col, only the appropriate cells from the
3x3 table were included.

All measures of validity — sensitiv-
ity, specificity, positive predictive
value, and negative predictive value—
and the prevalence of the condition in
the sample were calculated using

standard procedures (48). When ap-
propriate, standard errors and confi-
dence intervals were estimated using
binomial approximation. Data were
stratified to control for sociode-
mographic variables. Data from dupli-
cate examinations and screenings
were used to check for intraexaminer
reliability tested by percent agreement
and kappa statistics (49).

Results o B

Validity of Visual Screenings and
Type of Screener. Summaries of valid-
ity results for screening are included
in Tables 1-3. In each table two addi-
tional comparisons grouped those
with any caries experience (treated or
untreated) and those needing any
treatment. Tables 1-4 display the total
number of subjects (N) used in the sta-
tistical procedures to assess validity
for each condition, including those in
the reference group (those not having
the condition).

Specificity for both screeners com-
bined (Table 1) was greater than 95
percent across all oral conditions; the
95 percent confidence intervals varied
from 94 to 100 percent (data not dis-
played). The sensitivity for caries was
around 94 percent (95% C1=91%, 96%).
The lowest sensitivity was found in
screening for sealants (59%; 95%
CI=55%, 63%), followed by nonurgent

treatment needed (73%), fluorosis
(79%), and injuries (80%). A positive
predictive value of 89 percent or
higher was found for most oral condi-
tions; exceptions were nonurgent
treatment needed (82%) and injuries
(86%). Negative predictive values
were 90 percent or higher across all
conditions, and many values were
over 95 percent.

The dental hygienist (Table 2)
screened 309 children with more
prevalent untreated decay than in the
323 children screened by the nurse; the
sample screened by the nurse had a
higher prevalence of fluorosis (Table
3). Results obtained by the dental hy-
gienist and nurse were comparable to
those obtained by the dentist {confi-
dence intervals overlapped); never-
theless, some minor differences were
found. For example, the dental hy-
gienist performed slightly better than
the nurse in assessing fluorosis and
determining the need for nonurgent
and any treatment (Tables 2 and 3).
These differences could be explained,
in part, by the differences in preva-
lence in some of these conditions. The
overall lower sensitivity for nonurgent
treatment needs may be a conse-
quence of the lower prevalence of
these conditions in children screened
by the nurse. The lack of a tactile com-
ponent in the assessments made by
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TABLE 3
Validity of Visual Screening by Nurse Versus Visual-tactile Examination in Evaluating Presence of Selected Oral
Conditions
Predictive Value (%)

Condition N* Sensitivity (%)  Specificity (%) Positive Negative Prevalence (%)t
Cariest

Restorations present 233 96.7 993 98.9 979 39.1

Untreated decay 219 922 99.3 98.6 959 35.2

Caries experience 323 95.0 98.6 98.8 94.0 55.7
Fluorosis 323 72.3 96.4 93.1 83.8 40.3
Injuries 323 795 97.5 81.6 97.2 12.1
Sealants 323 59.1 99.7 929 97.1 6.8
Treatment 1

Nonurgent 288 66.0 99.2 94.6 92.8 18.4

Urgent 261 100.0 100.0 100.0 100.0 10.7

Any treatment 323 79.6 99.2 97.2 92.8 27.2

needed

*Total sample size available (including the reference group) to assess validity for each condition.

tAs determined by the visual-tactile examination.

Caries free was used as the reference.

Caries experience was defined as having treated or untreated carious lesions.
INo need for treatment was used as the reference.

TABLE 4

Validity of Parent/Guardian-completed Questionnaire Versus Visual-tactile Examination in Evaluating Presence

of Selected Oral Conditions

N
No caries vs restorations 401
present
No caries vs untreated 305
decay
Injuries 611
Sealants 423

Excluded n  Sensitivity  Specificity
(%) (%) (%)
60 (10 93.3 89.1
214 (34) 68.8 883
17.(3) 20.0 873
205 (33) 56.7 893

Predictive Value (%)

Prevalence
Positive Negative (%)*
845 95.1 40.7
80.4 80.3 409
169 89.4 115
288 93.4 71

*As determined by visual-tactile examination

both screeners may be the cause of the
lower sensitivity for sealants.
Validity of Questionnaires. About
one-third of respondents did not
know or did notindicate whether their
children had received sealants or
needed restorative treatment. A lower
proportion (10%) did not know if their
children had restored teeth. To avoid
classification bias, these observations
were not included in the assessment of
the questionnaire’s validity (Table 4).
The best results were obtained in
evaluating the presence of restorations
(93% sensitivity and 95% negative pre-
dictive value). Although these values

were similar to those obtained by
screening (Table 1), specificity and
positive predictive value were lower
in the questionnaire (89% and 85%,
respectively) than in the screening.
Measures of validity were lower for
the other three conditions (untreated
decay, injuries, and presence of seal-
ants), as well.

To evaluate any potential differ-
ences among respondents’ ability to
correctly assess the presence of resto-
rations, responses were stratified by
family income ($30,000/year vs
other), eligibility for free or reduced-
price lunch, number of children in the

family (23 vs other), and respondent’s
level of education (>high school vs
other). Respondents with greater fam-
ily income or having children not eli-
gible for free or reduced-price lunch
assessed presence of restorations in
their children with higher sensitivity
(data not shown).

Reliability of Measurements. Per-
cent agreement and kappa estimates
for each condition were calculated
separately for the dentist, the dental
hygienist, and the nurse (Table 5). The
dentist evaluated caries status and
presence of sealants on each surfaceby
using 14 mutually exclusive diagnos-
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TABLE 5
Intraexaminer Reliability for Examiner and Screeners
Caries* Sealantst Treatment Urgency} FluorosisS lnjuries‘II
% Agree. Kappa % Agree. Kappa % Agree. Kappa % Agree. Kappa % Agree.  Kappa
Dentist 99 0.97 100 10 98 0.92 99 0.92
Hygienist 85 0.77 100 1.00 89 0.77 96 0.92 96 0.70
Nurse 96 0.93 100 1.00 100 10 91 0.81 9% 0.83

*The dentist evaluated caries status on each surface by using 14 mutually exclusive diagnostic categories; both screeners evaluated caries in the
entire mouth by using three possible diagnostic categories.
tThe dentist evaluated presence of sealants as part of the diagnosis of caries.

gBased on three diagnostic categories.
Based on two diagnostic categories.

9The dentist evaluated injuries by using four diagnostic categories for each of the upper front teeth; both screeners evaluated injuries in the upper

anterior teeth by using two diagnostic categories.

tic categories; therefore, presence of
sealants was not analyzed as an inde-
pendent item for the dentist. The den-
tist’s reliability was evaluated over 14
diagnostic categories for caries and
presence of sealants, seven for pres-
ence of injuries (46), three for treat-
ment urgency, and two for dental
fluorosis. Both the dental hygienist
and nurse were evaluated using three-
level variables for caries and treatment
urgency and two-level variables for
presence of sealants, dental fluorosis,
and dental injuries. All examiners
showed high reliability: agreements
were greater than 85%, and kappa sta-
tistics were greater than 0.70, a sub-
stantial and almost perfect score ac-
cording to the scale proposed by Lan-
dis and Koch (50).

Discussion

Validity of Visual Screening and
Type of Screener. Visual screenings
can produce data highly comparable
to those obtained from visual-tactile
examinations. The highest validity
was found in the screening for caries
and urgent treatment (Table 1) in a
sample for which the prevalence of
dental caries was comparable to the
entire population of Georgia (51) and
the United States (4). The protocol for
screening did not discriminate be-
tween dental caries of the primary and
permanent dentitions because its ob-
jective was to obtain epidemiologic in-
formation on the overall caries experi-
ence of the subject. If necessary, the
protocol could be modified to measure
each dentition separately.

With the exception of negative pre-
dictive values for caries experience,
predictive values were greater than 95

percent, which indicates that if the vis-
ual screening protocol were applied to
asample having a similar caries preva-
lence, at least 95 out of every 100 posi-
tive and negative cases would be true
positives and true negatives. These re-
sults suggest that the visual screening
protocol could provide valid epide-
miologic information for dental caries
and restorations.

The lower validity of screening for
treatment needs in this investigation
may indicate uncertainty in translat-
ing the diagnosis of untreated decay
into the category of nonurgent treat-
ment. A solution would be the use of
a computer algorithm incorporated
into the data entry program that
would automatically assign a code for
treatment urgency by taking into ac-
count the information entered for car-
ies and responses to yes or no ques-
tions about other oral health variables.

Lower validity also was found for
other oral conditions (fluorosis, inju-
ries, and presence of sealants). Injuries
and presence of sealants were not as
prevalent as dental caries in the sam-
ple, which might explain some of these
results. The low sensitivity for pres-
ence of sealants (59%) was probably an
effect of the lack of tactile reference.
Although fluorosis wasas prevalentas
caries in the sample, a significant
number of false negatives (46 out of
215) were responsible for the lower
sensitivity (79%) and negative predic-
tive value (90%).

Some researchers have suggested
that validity could be enhanced by im-
proving the diagnostic criteria, re-
training, and follow-up of training
(16,52). Diagnostic criteria and coding
in this investigation were designed to

be simple to understand and apply.
The validity of screening for injuries
and fluorosis could be improved by
increasing the length and quality of
training and allowing exposure to a
wider variety of clinical cases. How-
ever, improved training may notaffect
the validity of screening for dental
sealants due to the lack of tactile refer-
ence.

Few screening protocols for oral
conditions have been proposed and
tested; only screening programs for
oral mucosal lesions have been tested
for validity (16,17,19). Some investiga-
tors used findings from these screen-
ing protocols to estimate epidemi-
ologic parameters (53-55). Screening
programs for other oral conditions, es-
pecially dental caries, have been im-
plemented without testing their valid-
ity (25). Anecdotal information sug-
gests that screening protocols, such as
the one in the Association of State and
Territorial Dental Directors’ “seven-
step model” (24), are being increas-
ingly used, in part because of the fi-
nancial and logistic difficulties associ-
ated with visual-tactile examinations.

The current investigation also fo-
cused on potential differences in the
validity of measurements obtained by
aregistered nurseand a dental hygien-
ist. Except for sensitivity for fluorosis
and nonurgent treatment, the nurse
provided information as valid as that
provided by the dental hygienist. In
both cases, this finding could be ex-
plained in part by differences in preva-
lence. The hygienist’s higher sensitiv-
ity and lower specificity values for un-
treated decay (95% and 94%,
respectively) could be explained also
by a higher prevalence in her sample
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(45%). However, the hygienist had a
substantially larger proportion of false
positives, with a direct effect on her
positive predictive value (93%). Possi-
bly, the hygienist’s previous clinical
training, focused on evaluating incipi-
ent signs of disease, is responsible for
the large proportion of false positives,
a tendency that could have been ag-
gravated by the absence of a confirma-
tory tactile reference.

Few studies have reported on the
quality of the data collected by person-
nel other than dentists in performing
visual or visual-tactile intraoral exami-
nations (26,29). Direct comparison
with their results is not possible be-
cause of their focus onreliability or use
of different methodologies. However,
we agree that personnel other than
dentists can be trained to perform oral
health status assessments. Primary
health care workers have been used in
Sri Lanka and India to perform screen-
ings to detect oral mucosal lesions
(16,56). Observations by nondentists
can be highly valid if the criteria are
clear and appropriate training is pro-
vided. In this investigation we chose a
registered nurse because of her avail-
ability. Her normal duties include the
health assessment of children in Mon-
ticello, and we foresee these
epidemiologic assessments as part of
routine health examinations. What is
particularly remarkable from the pre-
sent findings is that a nurse, who had
little formal dental training, was able
to use the screening criteria and ade-
quately apply them.

Validity of Questionnaires. Ques-
tionnaires completed by parents or
guardians were tested for their valid-
ity in obtaining status information on
aselected group of oral conditions, i.e.,
presence of restorations, untreated de-
cay, sealants, and injuries to the ante-
rior teeth. The instrument included a
“don’t know” option in all questions
to avoid forcing the parent to “guess”
the status of their children. A fairly
high proportion of respondents did
not know the oral health status of their
children. Validity was modest for all
four indicators except for restorations
(Table 4), suggesting limitations for
their use in surveillance.

Many studies have reported on the
quality of self-reported information on
different aspects of oral health. A se-
ries of studies published in the 1970s,
1980s, and early 1990s in Scandinavia
(36-41), England and Ireland (43,57),

and the United States (42) investigated
the quality of data collected through
questionnaires. Data collected in these
investigations included the respond-
ers’ number of teeth and use of den-
tures, presence of caries and gingival
diseases, and personal medical his-
tory. These investigations compared
the self-appraised oral health status
with results from a clinical examina-
tion. These studies tested reliability
(sometimes labeled as “agreement” or
“validity”) by using various statistics,
including percent agreement, kappa,
statistical mean, and Pearson’s prod-
uct moment correlation. Some studies
described overreporting, e.g., having
more teeth than those present
(36,41,43), others underreporting
(38,40), or both (37). This inconclusive
evidence suggests that the reliability
of self- or proxy-reported oral health
data is limited.

In this investigation, analysis by so-
ciodemographic variables showed no
clear or consistent difference from the
overall results. This finding may be
explained, in part, by the sociode-
mographic homogeneity of the chil-
dren in the sample.

How “Good” is a “Valid” Proce-
dure? A review of publications in the
dental literature reveals subjective as-
sessments by investigators on how
good they view the quality of their
results based on values for validity.
For example, for O'Sullivan and Ti-
nanoff (58), a positive predictive value
of 87 percent for caries in the maxillary
teeth as an indicator of caries risk in
the pits and fissures of posterior teeth
in the primary dentition one year later
was acceptable. Bretz and co-workers
(59) concluded that PERIOSCANTM,
which showed 91 percent sensitivity
and 89 percent specificity, was a valid
instrument for detecting bacterial
colonization of root surfaces. Pietila
and associates (22) accepted specificity
values between 72 percent and 92 per-
centas valid. Ikeda and associates (17)
concluded that a positive predictive
value of 71 percent was fairly good.
Warnakulasuriya and Pindborg (16)
concluded that a positive predictive
value of 58 percent was successful. In
a recent publication, Brunette (60) pre-
sented a sample of sensitivity and
specificity values for diagnostic tests
used in dentistry taken from the litera-
ture. Sensitivity for dental caries was
as low as 13 percent and as high as 93
percent. Clearly, a wide range of ac-
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ceptance levels exists. In fact, few stud-
ies have concluded that the proce-
dures being tested were not valid. This
conclusion can mislead potential users
who might apply a procedure with
borderline validity in alow prevalence
sample and reach incorrect conclu-
sions (61).

The problem of defining how
“good” a procedure is based on a va-
lidity result depends on many aspects,
including the nature and quality of the
standard used, the prevalence of the
condition being assessed (maximizing
positive predictive value with mini-
mum effect on negative predictive
value), and the proportion of false
positives and false negatives the user
of the procedure is willing to accept.
These arguments reduce the problem
from how “valid” a procedure is to
“how practical” it is for its intended
purpose. In fact, oral epidemiologists
trade off validity for reliability in
many indices and procedures. Given
this circumstance, the screening pro-
cedure tested in this investigation ap-
pears useful for estimating dental car-
ies in samples having a similar preva-
lence to this study.

Surveillance systems for oral condi-
tions are so underdeveloped that al-
most every aspect of these systems re-
quires empirical support. The need for
oral health status and treatment needs
data is increasing because dental pub-
lic health programs must support their
need for and use of resources. This
investigation has tested a visual
screening protocol suitable as a sur-
veillance tool for collecting oral health
status data. Parent- or guardian com-
pleted questionnaires seem to be of
limited use mainly because a high pro-
portion of parents did not know their
children’s oral health status, other
than the presence of one or more res-
torations. Because questionnaires are
unlikely to be designed to address
only one topic, if necessary, this ques-
tion on restorations could be included
in ongoing structured questionnaires
with a wider range of topics.
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ALAMANCE COUNTY COLUMBIA UNIVERSITY
HEALTH DEPARTMENT SYMPOSIUM TARGETS MEDICAID
NORTH CAROLINA MANAGED CARE

Dentist position available with the Alamance County
Health Department, Burlington, NC. Duties include:
acting as director for Dental Clinic; determining den-
tal needs; treatment plans; providing restorative, sur-
gical, and preventive care for children enrolled in the
Dental Clinic; serving as consultant for public health
dentistry in Alamance County, working closely with
schools, area dentists, and community agencies; being
responsible for the operation and fiscal control of the
Dental Program, including supervision of 3-5 staff
members.

Salary commensurate with experience. Paid em-
ployee medical/life/dental/liability insurance; de-
pendent insurance available at group rates; paid sick
and annual leave; 11-12 paid holidays; state retire-
ment plan; 401K (employee contribution only).

Requirements: graduation from an accredited school
of dentistry with a license to practice dentistry in NC.
Send completed county application to Becky Perkins,
Alamance County Health Department, 319 N. Gra-
ham-Hopedale Road, Burlington, NC 27217. Tel.:
(910) 513-5517 for more information.

FUTURE AAPHD
ANNUAL MEETING
DATES

October21-23,1998...... San Francisco, CA
October6-8,1999 .. ......... Honolulu, HI
October 25-27,2000........... Chicago, IL

“Medicaid Managed Care and its Relationship to Den-
tistry” will be the topic of the 13th Dunning Memorial
Sympsium held at Columbia University School of
Dental and Oral Surgery on March 27, 1998. Initiated
in 1981 by James Dunning, dean emeritus at Harvard
School of Dental Medicine, the symposium is dedi-
cated to the memory of William and Henry Sage Dun-
ning, cofounders of the Columbia University School of
Dental and Oral Surgery.

Focusing on dentistry in the era of managed care, the
symposium will include opening remarks by the Hon-
orable Barbara A. DeBuono, commissioner of health of
the New York Department of Health, as well as pres-
entations from both the private and public sectors
given by Dr. Robert Isman, dental program consultant
with the California Department of Health Services and
project director of the Children’s Dental Health Initia-
tive of the Dental Health Foundation, and Dr. Alex B.
White, current president of the AAPHD and senior
investigator and associate program director of health
services and social and economic studies at the Kaiser
Permanente Center for Health Research. The after-
noon will involve presentations by three New York
State Provider Grant Recipients: DentNY IPA, Inc.,
Neighborhood Health Providers, and Syracuse Com-
munity Health Center, Inc. These will reflect analyses
of experiences with populations being served by the
managed care plans. Professor Emeritus Irwin D.
Mandel will then lead a panel discussion that will
include the program participants and Dr. James
Spencer, a member of the ADA Council on Dental
Benefit Programs.

The symposium is sponsored by the School of Dental
and Oral Surgery of Columbia University, the Dun-
ning Memorial Fund, and the New York Council of
Dental Deans. Continuing education credits will be
awarded. For further information, please contact:
Melissa Welsh at Columbia University: (212) 305-6881.




