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Validity of Self-reported Tooth Counts During a Telephone 
Screening Interview 
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.~ .~ Abstract 
Objectives: Telephone screening has become a common method used in 

health services research to identify efficiently persons in specific populations of 
interest. In this research, we used a large-scale telephone screening survey to 
assess: (1) the effectiveness of the telephone method in gathering tooth count 
information by measuring response rate (cooperation) to specific questions and 
(2) the validity of subjects' reports of the number of remaining natural teeth. 
Methods: We used a telephone screening methodology to identify dentate 
persons (at least one natural tooth remaining) who were 45years old or older and 
resided in one of four counties of north Florida. At a second stage, a sample of 
the telephone screening participants was selected for further study, which con- 
sisted of a baseline in-person interview and a clinical examination. We compared 
the number of remaining teeth reported during the telephone interview with the 
number determined at baseline examination. Results: The telephone method 
was effective at gathering tooth count information, although response rates varied 
with the level of specificity required. Almost all subjects reported the number of 
teeth at least at the nominal and ordinal levels, but fewer than three-fourths 
reported the number at the interval level. When the unit of analysis was the overall 
sample, self-reported number of teeth was a valid measure of the true number. 
When the unit of analysis was the individual subject, validity was associated with 
certain clinical and sociodemographic factors. Conclusions: When the unit of 
analysis is the overall sample, these results suggest that self-reported tooth 
counts during a telephone interview are sufficiently valid to meet all but the most 
stringent data requirements. When the unit of analysis is the individual subject, 
these tooth counts may not be valid, depending upon the degree of specificity 
required and subject characteristics. [J Public Health Dent 1997;57(3): 1 76-80] 
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Telephone screening surveys are 
now a common method used in health 
research to identify efficiently subjects 
in the population of interest (1,2). Al- 
though eligibility for various research 
designs focuses typically on wciode- 
mographic factors, the presence and 
number of remaining teeth are clearly 
relevant for dental health studies. 

Prior research has documented 
varying degrees of validity of subjects' 
self-reported number of remaining 
natural teeth (as compared to the true 
number), using telephone (3), mail (4- 
81, and in-person (9-12) survey meth- 
ods. However, the literature contains 

little information comparing the valid- 
ity of the self-reported number of teeth 
across important sociodemographic 
groups. This void exists despite the 
fact that certain groups, such as racial 
minorities and persons who reside in 
poor households, have been targeted 
increasingly in research designs be- 
cause of their increased risk for dis- 
ease. Furthermore, to our knowledge, 
no information has been reported on 
how response rates to questions about 
the number of remaining teeth vary 
with the level of specificity required. 

In this paper, we report findings 
from the Florida Dental Care Study 

(FDCS), which was designed to de- 
velop a risk assessment model of oral 
health outcomes in middle-aged and 
older adults, with a special interest in 
understanding such risk in poor indi- 
viduals, blacks, and residents of rural 
areas. The purpose of this report is to 
assess the effectiveness of the tele- 
phone method in gathering tooth 
count information by measuring re- 
sponse rate (cooperation) to specific 
questions, and to assess the validity of 
the number of remaining natural teeth 
as reported during a large-scale tele- 
phone screening survey used to iden- 
tify subjects for the FDCS. 

_. Methods 
A telephone screening methodol- 

ogy was designed to identify persons 
who met these eligibility criteria: (1) 
resided in one of four counties of north 
Florida; ( 2 )  for one of these counties, 
resided in one of 21 urban zip codes; 
(3) spoke English; (4) were capable of 
engaging in a coherent telephone con- 
versation; (5) resided in a private 
household; (6) were 45 years old or 
older; and (7) reported race as either 
black or non-Hispanic white. The ra- 
tionale and procedures for this re- 
search design have been described in 
detail previously (13). A pool of 5,254 
subjects who met these eligibility cri- 
teria was identified, of whom 3,998 
subjects met an additional eligibility 
criterion of having at least one remain- 
ing natural tooth. 

During an initial telephone screen- 
ing interview, up to 30 questions were 
asked querying sociodemographic 
variables, nondental health problems, 
recency of last dental visit (as a transi- 
tion to questions about number of 
teeth), and the number of remaining 
natural teeth. The question sequence 
regarding the self-reported number of 
remaining natural teeth started with 
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”Do you have at least one of your own 
natural teeth left in your mouth?” 
Those who responded ”yes” or “don’t 
know” were asked: “How many natu- 
ral teeth do you have in your upper 
jaw?” Subjects who responded “don’t 
know” to this question were asked: 
“Everyone does not get the same 
number of natural teeth. Please take a 
moment to count the number of natu- 
ral teeth you have in your upper jaw.” 
For those who said “don‘t know“ to 
that question, “We realize that you 
may not know the exact number, but 
would you guess there are no natural 
teeth, one to six teeth, or more than six 
natural teeth in your upper jaw?” 
Similar questions were asked about 
the lower arch. 

At a second stage of the research, a 
stratified random sample of 1,800 sub- 
jects, all of whom reported having at 
least one natural tooth, was selected 
for a baseline in-person interview and 
clinical dental examination. From 
these 1,800 subjects, the project suc- 
cessfully recruited 873 subjects for 
baseline data collection. To estimate 
interexaminer reliability, six dentist 
examiners conducted replicate exami- 
nations with 82 of these 873 subjects. 
Examiner pairs agreed on the number 
and location of remaining teeth for all 
but one subject, for whom the examin- 
ers disagreed about one tooth only. 
Other sampling and methodologic 
procedures have been described pre- 
viously (13-16). 

The validity of subjects’ reports of 
the number of remaining natural teeth 
was assessed by comparing the re- 
ported number to the number deter- 
mined by actual clinical examination. 
A total of 104 (weighted value) sub- 
jects from the baseline examination 
were excluded from this assessment 
because they reported at baseline that 
they had had at least one tooth re- 
moved since their telephone screening 
interview or within the previous year. 

Three levels of specificity for report- 
ing number of teeth were possible: (1) 
nominal (at least one tooth or not, for 
either arch or for the entire mouth); (2) 
ordinal (no teeth in a given arch, 1 4  
teeth in a given arch, or 7 or more teeth 
in a given arch); or (3) interval (a spe- 
cific number for each arch; technically, 
this is a “ratio” scale, but for ease of 
presentation we refer to this as an in- 
terval scale). Because wedid not exam- 
ine subjects who reported during the 
telephone screening that they were 

edentulous, we can make no infer- 
ences regarding the validity of self-re- 
ported number at the nominal level 
(no teeth/at least one tooth for the 
entire mouth). However, it is of inter- 
est that one subject was excluded from 
the study because she reported 28 re- 
maining natural teeth, but upon ex- 
amination had full dentures, i.e., no 
remaining natural teeth (a ”false posi- 
tive”). All other subjects who came for 
the baseline data gathering session re- 
ported correctly that they had at least 
one tooth in the entire mouth. Because 
we only examined subjects who re- 
ported having one or more teeth, we 
had no opportunity to assess validity 
among those who reported having no 
teeth. 

We assessed validity at the ordinal 
level by measuring concordance be- 
tween the self-reported ordinal cate- 
gory and the category as determined 
by clinical examination. We used the 
Mantel-Haenszel chi-square trend test 
to test differences in concordance be- 
tween groups. We assessed validity at 
the interval level by comparing the 
number of teeth that the subject re- 
ported with the number determined 
clinically. We used the intraclass cor- 
relation coefficient (ICC) and linear re- 
gression to test differences at the inter- 
val level. Conforming to the Shrout 
and Fleiss designation of ICCs (17), we 
used the ”ICC (2,1).” In most estimates 
of reliability and validity, the ICC is 
preferable to the Pearson’s correlation 
coefficient because i t  quantifies the 
similarity of the actual scores by raters, 
not merely the similarity of their rela- 
tive ratings (18). In the multivariate 
regression described in the “Results” 
section below, we included clinical 
variables (number of remaining teeth, 
number of retained root fragments, 
number of fixed prosthetic pontics or 
cantilevers) and sociodemographic 
variables (area of residence, age 
group, sex, race, poverty status, and 
highest level of formal education) in 
an exploratory fashion, hypothesizing 
that these variables might be associ- 
ated with validity. 

Analyses reported here were done 
using SAS System for Windows@ (19). 
Comments about statistical signifi- 
cance refer to probabilities of less than 
.05. Multicollinearity was measured 
using a procedure described by Bel- 
sley, Kuh, and Welsch (20); ultimately, 
no multicollinearity was observed. Re- 
sults were weighted using the sam- 

pling proportions to reflect the popu- 
lation in the counties studied and 
stratification thereon, using proce- 
dures described previously (13). For 
example, although 35 percent of the 
sample of 873 subjects was poor, the 
weighted percentage was 16 percent 
to reflect the percent of 45-year-old or 
older persons in these counties who 
were actually poor. 

Results 
Response Rates at Three Levels of 

Specificity. Response rates were 
lower as the degree of reporting speci- 
ficity increased. Almost all subjectsan- 
swered the question at the nominal 
level (99.6%) and almost all subjects 
(98.8%) responded to the questions at 
the ordinal level. Seventy percent 
(weighted value) of dentate subjects 
reported a number at the interval level 
for the upper arch, while 76 percent 
(weighted) did so for the lower arch. 
When analysis was limited to subjects 
who participated for the baseline ses 
sion (weighted n=769, excluding those 
who reported at baseline that they had 
at least one tooth removed since their 
telephone screening interview or 
within the previous year), the number 
of remaining teeth, as determined by 
clinical examination, was strongly a s  
sociated with self-reporting at the in- 
terval level: 93 percent of subjects with 
1-8 teeth reported at the interval level, 
compared to 84 percent of subjects 
with 9-16 teeth, 61 percent of subjects 
with 17-24 teeth, and 61 percent of 
subjects with 25or more teeth (Mantel- 
Haenszel chi-square trend test, 
P<.OOI). 

Validity of Self-reported Number 
of Teeth. Ordinal-late1 Reports. When 
the level of report was based at the 
ordinal level, 85 percent of subjects 
reported the correct ordinal category 
for both the upper and lower arches, 
10 percent reported the correct cate- 
gory for only one of the two arches, 
and 5 percent gave incorrect reports 
for both arches. Subjects with more 
teeth, whites, subjects who were not 
below 100 percent of the US poverty 
level, and high school graduates were 
more likely to have valid self-reports 
(Table I ). No statistically significant 
differences in concordance were ob- 
served based on age group, sex, or area 
of residence. 

The actual number of teeth was 
strongly associated with concordance 
in the upper arch: 96 percent of sub- 
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jects with no teeth in the upper arch 
were concordant, as were 92 percent of 
subjects with seven or more teeth in 
the upper arch, but only 56 percent of 
subjects with 1 4  teeth (Fk.001; Man- 
tel-Haenszel chi-square trend tests; 
not shown in Table 1). This trend was 
not evident in the lower arch: 85 per- 
cent of subjects with no teeth in the 
lower arch were concordant, com- 
pared to 90 percent of subjects with 
seven or more teeth in the lower arch, 
and 90 percent of subjects with 1-6 
teeth. 

Interval-level Reports. When the unit 
of analysis was the entire baseline 
sample, self-report at the interval level 
was a valid measure of the true 
number: the mean (SD) number of 
teeth reported during the telephone 
screening interview was 21.1 (9.11,and 
21.2 (7.8) when determined by clinical 
examination. Similar results were ob- 
served for specific arches: for the max- 
illary arch, self-report was 10.2 (5.5) 
and by clinical examination, 10.0 (4.9); 
for the mandibular arch, self-report 
was 11 .O (4.4) and by clinical examina- 
tion, 11.3 (3.5). When the unit of analy- 
sis was the individual subject, correla- 
tion was high, but not perfect: ICC 
(standard error) between subjects’ 
self-reported number of teeth and the 
number as determined clinically was 
0.89 (0.01) for the upper arch, 0.78 
(0.02) for the lower arch,and 0.87 (0.02) 
for the total number of teeth. 

We hypothesized that certain clini- 
cal characteristics (retained root frag- 
ments, fixed prosthetic pontics or can- 
tilevers, and number of teeth) would 
be associated with the validity of self- 
reports. Our rationale was that root 
fragments and prosthetic teeth might 
have confused some subjects as  to 
whether these should be included in 
their self-reported number, and some 
subjects may not have asked for clari- 
fication. We also hypothesized that 
subjects with many teeth would give 
less valid reports. Because of our  inter- 
est in using the telephone screening 
methodology to target high-risk 
groups, we tested whether validity 
differed among subjects based on so- 
ciodemographic factors [age group 
(45-64 years old, 65+ years old), sex, 
race, poverty status, area of residence, 
and level of formal education]. 

Root fragments and prosthetic pon- 
tics and/or cantilevers were associ- 
ated with validity of self-reported total 
number of teeth, although not in a 

TABLE 1 
Ordinal-level Concordance Between Self-reported Category of Number of Teeth 
and Category Determined by Clinical Examination, by Number of Teeth, Race, 

Poverty Status, Level of Formal Education, Age Group, Sex, and Area of 
Residence (Weighted n=769) 

_ _ _ _ ~ ~ _ _  _ _  

% Persons with Characteristic 
Who Reported Correct 

Category in: 

Weighted Both 1 Arch Neither 
Characteristic n Arches Only Arch 

No. teeth in entire mouth, by clinical examination 
1-16 
17-24 
25-32 
Missing 

Black 
White 
Missing 

At or above poverty level 
Below poverty level 
Missing 

Did not graduate high school 
Did graduate high school 
Missing 

45-64 
65 or older 

Male 
Female 

Rural 
Urban 

Race 

Poverty status 

Level of formal education 

Age group (years) 

Sex 

Area of residence 

152 
224 
389 

4 

21 1 
555 

3 

617 
108 
44 

156 
612 

1 

452 
317 

341 
427 

385 
384 

70 
80 
94 

75 
89 

89 
73 

74 
88 

87 
83 

88 
83 

84 
87 

24 
12 
3 

15 
8 

8 
17 

16 
8 

8 
12 

7 
12 

11 
8 

6* 
9 
2 

1 o* 
3 

4* 
10 

1 o* 
4 

5 t  
5 

5 t  
5 

5 t  
5 

~ 

104 subjects were excluded because they reported at basehe that they had had at least one tooth 
removed since their telephone screening interview or within the previous year. Some charac- 
teristic totals do not add to 769 because of roundmg after weighting and some row percentages 
do not add to 100 percent due to rounding. Subjects were asked to report the number of teeth in 
each arch separately, and to report within thew categories: (1) no teeth in the arch, (2) 1-6 teeth 
in the arch, (3) seven or more teeth in the arch. 

Results of Mantel-Haenzel chi-square trend tests: 
*P<. 05. 
tNot statistically sigruhcant. 

monotonic fashion. The ICC between 
number of teeth by self-report and by 
examination was 0.88 (0.02) for sub- 
jects with no pontics, 0.69 (0.10) for 
subjects with one pontic, 0.73 (0.12) for 
subjects with two pontics, and 0.64 
(0.14) for subjects with three or more 
pontics. The ICC between number of 

teeth by self-report and by examina- 
tion was 0.88 (0.02) for subjects with no 
root fragments, 0.77 (0.09) for subjects 
with one root fragment, 0.68 (0.27) for 
subjects with two root fragments, and 
0.87 (0.04) for subjects with three or 
more root fragments. 

There was no tendency to overre- 
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port or underreport, judging from a 
statistically nonsignificant ICC be- 
tween the number of teeth determined 
clinically and the magnitude of differ- 
ences between self-report and actual 
number. Nor was there a tendency for 
subjects to be less valid as the actual 
number of teeth increased, judging 
from a statistically nonsignificant ICC 
between the number of teeth deter- 
mined clinically and the absolute 
value of the differences between self- 
report and actual number. Most sub- 
jects reported the correct number of 
remaining teeth in their entire mouths 
within three teeth (Table 2). 

Some statistically significant differ- 
ences in validity across relevant so- 
ciodemographic groups were found. 
Correlations between the number of 
teeth determined clinically and xlf-re- 
port were 0.90 (0.02) for whites and 
0.81 (0.04) for blacks (Pc.05); ICC was 
0.89 (0.02) for subjects who were not 
below 100 percent of the US poverty 
level, and 0.74 (0.06) for subjects below 
the poverty level (P<.OS). Differences 
between ICCs were not statistically 
significant for these groups: 0.87 (0.02) 
for subjects 4544 years old and 0.86 

(0.03) for subjects 65 years old or older; 
0.88 (0.02) for rural residents and 0.86 
(0.03) for urban residents; 0.88 (0.03) 
for males and 0.86 (0.02) for females. 

A single ordinary least squares mul- 
tivariate linear regression (REG proce- 
dure; SAS) of the absolute value of the 
difference between the self-reported 
number  of teeth and  the  actual 
number was done. Because the distri- 
bution of the outcome variable, abso- 
lute value of thedifference, was highly 
skewed, a log10 transformation was 
done. Three clinical variables were in- 
cluded in the model (actual number of 
teeth, number of prosthetic pontics 
and/or  cantilevers, number of re- 
tained root fragments), along with the 
relevant sociodemographic variables. 
With the sociodemographic variables 
taken into account, each of the three 
clinical variables were significantly as- 
sociated with the absolute value of the 
difference (number of teeth p=0.005, 
SEp=O.O02; number of pontics p=0.078, 
SEb=O.020; number of root fragments 
p=0.085, SEp=0.027). With the three 
clinical variables taken into account, 
only one of the sociodemographic 
variables was significantly associated 

TABLE 2 
Percent Distribution of Subjects According to Absolute Value of Differences Be- 
tween Interval-level Number of Remaining Natural Teeth Reported by Subject 
and Interval-level Number Determined by Clinical Examination, by Category of 

Number of Teeth Determined by Clinical Examination (Weighted n=506) 
~ 

Absolute 
Value of 
Difference 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 or more 

Number of Teeth in Entire Mouth Determined 
by Clinical Examination (%) 

Weighted n 1-16 17-24 25-32 

120 31 9 28 
112 29 22 18 
90 13 19 20 
45 5 12 9 
34 7 7 6 
33 5 6 7 
20 4 3 4 
16 1 5 4 
8 2 4 1 
8 1 3 1 

21 2 9 2 

~ ~~~ ~~ 

104 subjects were excluded because they reported at basehe  that they had had at  least one tooth 
removed since their telephone screening interview or within the previous year, and an additional 
263 subjects were excluded because they did not provide interval-level tooth counts. Column 
total does not add to 506 because of rounding after weighting and some column percentages do 
not add to 100 percent due to rounding. Subjects were asked to report the number of teeth in 
each arch separately, and these two numbers wereadded to total thenumber of teeth in theentire 
mouth reported by the subject. 

with the absolute value of the differ- 
ence (age group p=0.070, SEpz0.032; 
0=45-44 years old, 1=65+ years old). 
However, overall model fit was poor 

much of the variance in validity was 
unexplained and/or random. 

Discussion 
When the unit of analysis is the 

overall sample, these FDCS results 
suggest that self-report is sufficiently 
valid to meet all but the most stringent 
of data requirements for measuring 
number of teeth. When the unit of 
analysis is the individual subject, this 
will likely not be the case. 

Regarding tooth count estimation, 
the report in the literature most com- 
parable to the FDCS is a study of 50 
adults 70 years old and older in the 
Boston area (3). Douglass and col- 
leagues (3) conducted a telephone in- 
terview that queried nominal- and in- 
terval-level reports of number of re- 
maining teeth. Pearson correlation 
coefficients were higher for the Boston 
area sample (0.95 or greater) than the 
ICCs in the FDCS. (Although not re- 
ported, Pearson correlations and ICCs 
for the FDCS differed by less than 10 
percent in those instances where the 
FDCS and the Boston study made 
similar comparisons.) Like subjects in 
the FDCS, there was no tendency for 
subjects in the greater Boston study to 
overreport or underreport the number 
of teeth; however, unlike the FDCS 
interval-level results, validity was less 
among subjects who had more teeth. 
Findings from studies using in-person 
interviews or mailed questionnaires 
have reported similar or greater valid- 
ity of self-reports (4-12). Conclusions 
from these same studies regarding 
over- or undercounting, and the influ- 
ence of the age of the subject, have 
been mixed (4-12). 

Axelsson and Helgadottir (7) have 
noted that most studies on the validity 
of self-reported number of teeth have 
been conducted in Western Europe, 
and they suggested that replication 
among populations with dissimilar so- 
cioeconomic backgrounds is needed. 
These FDCS results suggest that race, 
poverty status, and level of formal 
education are associated with validity 
of self-reports at the bivariate level, 
but not when clinical conditions are 
taken into account using multivariate 
methods. The multivariate model that 
we presented also suggests that much 

(adjusted R 2 =8%), suggesting that 

~ .~ 
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of the variance in validity is unex- 
plained and/or random. 

Validity of self-reported tooth 
counts may be improved if the word- 
ing of the question explicitly distin- 
guishes retained root fragments and 
prosthetic pontics/cantilevers, and 
does so in terms understandable to all 
respondents. Although the FDCS tele- 
phone screening interviewers were 
trained to distinguish root fragments 
and prosthetic replacements, we did 
not alter the wording of the questions 
to reflect that distinction. When the 
actual number of teeth in dentate per- 
sons is of primary interest in a study, 
these results suggest that validity 
would be improved if this distinction 
is emphasized in the text of the ques- 
tions. 

The lower response rates observed 
with questions that required higher 
levels of specificity isa salient issue for 
dental research conducted by tele- 
phone. Asking subjects to provide in- 
terval-level tooth counts during the 
context of a telephone screening inter- 
view apparently imposes a responx 
burden that some subjects are unwill- 
ing or unable to bear. The primary 
interest in the FDCS was to gather in- 
formation at the nominal level, be- 
cause the objective of the telephone 
screening interview was to identify 
persons who had one or more teeth (as 
well as other eligibility criteria). We 
asked the ordinal- and interval-level 
questions because of our interest in 
ultimately assessing validity and be- 
cause we speculated that this knowl- 
edge might make baseline appoint- 
ment scheduling more efficient. That 
is, ordinal- and interval-level reports 
were of secondary interest, and tele- 
phone screening interviewers were in- 
structed accordingly to weigh the in- 
formation needs against the need to 
obtain an otherwise complete inter- 
view. Higher response rates to inter- 
val-level questions might be achiev- 
able in large-scale telephone inter- 

views when interval-level reporting is 
of primary interest, and questioning 
methods and interviewer training re- 
flect that primary interest. Our experi- 
ence with continuation of the FDCS 
longitudinally suggests that this is the 
case. As we have continued to inter- 
view the 873 baseline participants by 
telephone every six months (currently 
at 48 months after baseline), we have 
had no refusals to answer interval- 
level tooth loss incidence queries. 

Our results suggest that subjects’ re- 
ported number of remaining teeth 
during a large-scale telephone screen- 
ing interview is typically a valid meas- 
ure of the true number, although the 
validity varies with the degree of 
specificity required and important 
characteristics of the subject reporting 
that number. The association between 
validity and these attributes should be 
taken into consideration during the 
design of dental survey research to be 
conducted by telephone. 
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