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Abstract 
Objective: The objective of this study was to determine the validity of self-re- 

ported periodontal measures among nondentist health professionals. Valid self- 
reported measures could provide a time- and cost-efficient alternative for large 
epidemiologic studies. Methods: A subsample of 212 male nondenfists sampled 
on the basis of their reported periodontal severity from the Health Professional 
Follow-up Study (HPFS) provided dental radiographs and completed question- 
naires assessing self-reported oral health. Alveolar bone loss was evaluated from 
the radiographs at 32 posterior sites and used as the standard measure of 
cumulative periodontal disease. Results: The self-reported ordinal periodontal 
measure had a linear relationship with mean radiographic bone loss (r=.61). The 
positive and negative predictive values of the dichotomized self-reported peri- 
odontal measures were 83 percent and 69 percent. Self-reported history of 
periodontal surgery was also a good surrogate for bone loss (predjctjve value 
positive 78 percent and negative 71 percent). Conclusions: Self-reports can 
provide discrimination and ranking information of cumulative periodontal disease 
among health professionals and can be used to provide valid results in etiologic 
studies in health professionals’ populations. [J Public Health Dent 2002;62(2): 
715-211 
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Self-reported measures of oral 
health could potentially provide an 
economic alternative to direct clinical 
examination and enable more large- 
scale studies related to oral health. As 
a result, oral health could be included 
in more studies on overall health 
status. Valid self-reported measures of 
periodontal disease and other oral 
health conditions could reduce the 
need for clinical exams, thus saving 
millions of dollars in research funds. 
The availability of such measures will 
facilitate incorporation of an impor- 
tant oral health measure in a wide va- 
riety of large-scale surveys and other 
studies of general health status. 
As an initial step, we were inter- 

ested in validating self-reported meas- 
ures among dentists. Thirty thousand 

of the 50,000 participants in the ongo- 
ing Health Professionals Follow-up 
Study (HPFS) study are dentists, 
whose reports of periodontal disease 
would seem credible. We have pre- 
viously evaluated these dentists’ self- 
reports of periodontal disease in a 
sample of an equal number of dentists 
with and without self-reported peri- 
odontal disease, using radiographs 
evaluated at 32 posterior sites as the 
standard (1). The self-reports were 
found to be in good agreement with 
the radiographically measured bone 
loss, with a positive predictive value 
of 76 percent and a negative predictive 
value of 74 percent. Our preliminary 
analysis suggested that the self-re- 
ported measures were associated with 
known determinants of periodontal 

disease such as age and smoking 
among nondentists, although less than 
among dentists. Hence, we think such 
measures might have potential for use 
in the nondentists group, as well. In 
this study we assessed the self-re- 
ported measures among nondentist 
health professionals and evaluated an 
ordinal measure of periodontitis. 

The present study compared self-re- 
ported measures of periodontal dis- 
ease and periodontal surgery against 
radiographic bone loss among “non- 
dentist” health professionals from the 
same HPFS population. We also 
evaluated whether nondentist health 
professionals were able to report as 
well as dentists the numbers of re- 
maining teeth, teeth with caries expe- 
rience, and teeth with root canals. The 
population in this report consisted of 
veterinarians, optometrists, osteo- 
paths, pharmacists, and podiatrists. 
The HPFS population has been under 
study since 1986 and has also reported 
its medical conditions and dietary in- 
take, many of which have been vali- 
dated (2-6). For example, vegetable in- 
take from food frequency question- 
naire compared to more elaborate diet 
records had an average correlation of 
0.5, whereas fruits had an average cor- 
relation of 0.7 (3). Hence, if these peri- 
odontal measures are found also to be 
valid among nondentist health profes- 
sionals in this study, a series of impor- 
tant analyses could be pursued that 
relate periodontal disease to diet and 
related systemic medical conditions. 

Methods 
The study was approved by the In- 

stitutional Review Board at the Har- 
vard School of Public Health. Partici- 
pants included a stratified random 
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sample of nondentist HPFS partici- 
pants who responded to the question, 
”Have you had periodontal disease 
with bone loss?” in 1996 and had more 
than 10 teeth. We randomly sampled 
100 participants who reported having 
had (1) none, (2) mild, (3) moderate, or 
(4) severe periodontal disease with 
bone loss. No threshold or explanation 
was provided for these categories be- 
cause we assumed the nondentists 
would perceive their periodontal 
status based on what their dentists 
may have told them. 

A supplemental questionnaire was 
sent to these 400 participants to re- 
quest additional information related 
to their oral health status and habits, 
including questions on periodontal 
surgery and a request for the contact 
address of their dentists. The supple- 
mental questionnaire also included a 
question: “Have you ever had peri- 
odontal surgery?” A second question 
asked participants to indicate the type 
of periodontal surgery they had un- 
dergone. 

We used radiographic bone loss 
measurement as the standard because 
it is one of the most widely accepted 
measures for periodontal disease (7,s). 
Also, radiographs were the only meas- 
ures available in our study. Due to 
practical and ethical considerations 
and because bitewings are routinely 
obtained in clinical practice, partici- 
pants were not asked to have radio- 
graphs taken specifically for this 
study. We requested preexisting pos- 
terior bitewing radiographs closest to 
1996 from the participants’ dentists. 
Up to three mailings were sent to non- 
responders. 

The recorder mounted the selected 
set of radiographs on standard mount- 
ing frames to avoid any confusion re- 
lated to the orientation of the radio- 
graphs. When more than one set of 
readable radiographs was provided, 
the set of radiographs, preferably 
bitewings, closest to 1996 was selected 
for each participant. Each batch con- 
sisted of sets of radiographs for 20 par- 
ticipants to be read independently in a 
single session by an examiner. The ex- 
aminers and recorder were blinded to 
any information about the participant 
other than the identification numbers. 
All posterior interproximal sites pre- 
sent (a total of 32 sites) excluding third 
molars were assessed for each partici- 
pant. 

There were three examiners: a gen- 

eral dentist, a periodontist, and a pub- 
lic health dentist. Two of the three ex- 
aminers independently evaluated the 
radiographs for each participant to re- 
duce errors in the standard. As these 
dentists were likely to have different 
perspectives due to their different spe- 
cialties, their errors were less likely to 
be correlated. After the first examiner 
had completed one session, the re- 
corder noted the missing teeth on the 
corresponding forms of the other two 
examiners to avoid disagreements due 
to tooth identification. The mounted 
sets of radiographs within the batch 
were shuffled prior to each session to 
assure a random ordering. About 10 
percent of radiographs from each 
batch subsequently were reread to ob- 
tain a measure of within-examiner re- 
Liability. 

Radiographic bone loss was as- 
sessed on mesial and distal sites of 
each tooth. We used methods similar 
to our previous study among dentists 
(1). Each site was given a score of 0 to 
3 (O=no loss of crestal lamina dura and 
bone loss 12 mm; l=partial loss of cre- 
stal lamina dura and bone loss 12 mm; 
2=complete loss of crestal lamina dura 
or bone loss >2 and 14 mm; 3=bone 
loss >4 mm). Radiographs were as- 
sessed with the aid of Vernier calipers, 
a millimeter scale, a magrufying glass, 
and a viewing box in an area with 
subdued ambient lighting. The most 
coronal point of bone was used as the 
cres tal landmark, and in the presence 
of crowns or restorations, clinical 
judgment was used to estimate the 
probable location of the cemento- 
enamel junction. If the same site was 
seen on more than one radiograph, the 
radiograph with the most severe read- 
ing was used. Unreadable sites and 
missing teeth were noted.. 

We conducted calibration and train- 
ing sessions using a different set of 
radiographs, and then proceeded with 
the readings for this study. The be- 
tween- and within-examiners percent 
agreement at the site level for a di- 
chotomized measure (score of 0,l vs 
2,3) during the study, were all equal to 
or better than the NHANES 111 reliabil- 
ity of 0.8 (9). 

Data Analyses 
The distribution of participants 

with respect to age, smoking, and 
number of teeth was computed for the 
validation sample and for the re- 

sponders who provided x-rays. We 
compared the self-report of periodon- 
tal severity with radiograph findings. 
We obtained a mean score for each 
participant by averaging the ordinal 
scores across all sites and both exam- 
iners, then compared the distribution 
of mean bone loss across the different 
self-reported responses. We also 
evaluated the percentage of sites with 
a score of 2 or more, and with a score 
of 3 or more. Spearman correlations 
were computed between an ordinal 
measure for severity and these meas- 
ures; we used Spearman to minimize 
the effect of outliers. In etiologic stud- 
ies, it is important that measures be 
able to discriminate individuals into 
groups, or for continuous measures 
rank individuals as well. Consistent 
errors in overestimating or underesti- 
mating the actual measures do not im- 
pact the associations. Hence, correla- 
tions are able to assess the validity of 
measures for use in etiologic studies. 

To compute predictive values for 
periodontal surgery and history of 
periodontal disease, we needed to di- 
chotomize the continuous measure of 
radiographic bone loss by selecting 
cutoffs independently of the reported 
status. There isno universalconsensus 
on classdying a person’s periodontal 
status or classlfying someone as a case 
for surgery. We derived a stringent 
measure by considering participants 
as positive if they had two or more 
sites that both examiners gave a score 
of 3 or more. We also used the median 
as the cutoff to derive additional bi- 
nary standards from the participants‘ 
mean bone loss, percent of sites with a 
score 22 and percent of sites with a 
score 23. The self-reported question- 
naire measure was tabulated against 
these dichotomous measures to com- 
pute predictive values. We used a re- 
fined self-reported measure of peri- 
odontal surgery by excluding the 19 
participants who had no periodontal 
surgery other than crown-lengthening 
procedures. 

We were not directly able to vali- 
date measures of caries and root ca- 
nals, since we had very limited full- 
mouth radiographs; the majority of 
participants only provided posterior 
radiographs. Since we expected the 
dentists would be well able to self-re- 
port their caries and root canal status, 
we compared the nondental health 
professionals‘ self-reported distribu- 
tions of caries, root canals, and 
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number of remaining teeth against the 
self-reported distributions for the den- 
tists in this same population. 

Results 
Of the 400 participants sampled, 309 

participants (77‘70) responded to the 
supplemental questionnaire. We ob- 
tained radiographs for 214 partici- 
pants (54%); two of the radiographs 
were unreadable and could not be 
used. Participants who provided ra- 
diographs (responders) were similar 
to nonresponders (Table 1) with re- 
spect to their age, race, smoking, and 
reported periodontal severity, but 
were somewhat more likely to have 
had an annual dental check-up and 
hence were more likely to be able to 
provide radiographs. Sixty-eight per- 
cent of those who responded to the 
questionnaire said they had obtained 
radiographs as part of a routine exam 
within the last five years. Our previous 
analysis among dentists (1) suggests 
that participants who provided radio- 
graphs were somewhat older, in- 
cluded more former smokers, had 
slightly more teeth, and had higher 
health care utilization rates, compared 
to the total population of HPFS den- 
tists. The dentists in the published 
validation study had a mean age of 67 
years (SE=0.72) and consisted of 91 
percent Caucasians; 53 percent of 
these dentists were former smokers, 6 
percent were current smokers, and 91 
percent had 25 or more teeth. 

Self-reported Periodontal Disease 
vs Radiographic Bone Loss. A combi- 
nation of measurements by two differ- 
ent examiners were used as the radio- 
graphic standard. The Spearman cor- 
relation coefficient between the two 
duplicate readings for participants’ 
mean bone loss was 0.93. Our self-re- 
ported ordinal measure was measured 
only once in 1996. Therefore, we were 
not able to provide reliability meas- 
ures for that. Figure 1 gives box plots 
showing that the self-reported catego- 
ries of none, mild, moderate, and se- 
vere disease have a strong linear rela- 
tionship with the distribution of radio- 
graphic bone loss. Mean bone loss 
scores were 1.25 mm (95% confidence 
interval [CI]=1.17,1.33), 1.42 mm (95% 
CI=1.28,1.56), 1.67 1lllll(95% CIz1.55, 
1.79), and 2.20 ITU~ (95% CI=2.06,2.34) 
for participants who reported none, 
mild, moderate, and severe periodon- 
tal disease, respectively. Spearaan 
correlations of our ordinal self-re- 

TABLE 1 
Differences in Demographic and Periodontal Status Between Participants 

Who Provided X-rays and Participants Who Did Not Provide X-rays 

Participants Participants 
Providing X- Not Providing 

rays X-rays 
Number (“10) Number (“/o) 

Characteristic (N=212) (N=188) 

Age in 1996 (mean * SE) 6320.62 66.020.73 
White race 190/205 (92.7) 162/175 (92.6) 
Current smokers 19/212 (9.0) 13/188 (6.9) 
Self-reported periodontal status 

None 56 (26.4) 44 (23.4) 
Mild 57 (26.9) 43 (22.9) 
Moderate 51 (24.1) 49 (26.1) 
Severe 48 (22.6) 52 (27.7) 

Having dental checkups at least once/year 113/202 (55.9) 44/100 (44.0) 

TABLE 2 
Positive and Negative Predictive Values of Self-reported Periodontal Status and 

Periodontal Surgery Measure 

3 Threshold Levels for Positive Negative 
Self-reported Meas- Periodontal Disease Positive Predictive Predictive 
ure on Radiographic Standard Value* Valuet 

Periodontal surgery Above median of average 53/68 (77.9) 78/110 (70.9) 

Above median YO of sites 52/68 (76.5) 77/llO (70.0) 

Above median YO of sites 47/68 (69.1) 82/110 (74.6) 

Periodontal status Above median of average 59/71 (83.1) 92/13 (68.7) 

Above median YO of sites 57/71 (80.3) 91/12 (67.9) 

Above median YO of sites 51/71 (71.8) 99/13 (73.9) 

bone loss 

with score 22 

with score 23 

bone loss 

with score 22 

with score 23 

*Positive predictive value=[(true positives)/(true positives+false positives)]. 
tNegative predictive value=[(true negatives)/(true negatives+false negatives)] x 100%. 

ported severity measure (O=none, 
l=mild, 2=moderate, and 3=severe) 
with participants’ mean bone loss was 
0.61, with percent of sites with score of 
2 or more was 0.59, and with percent 
of sites with score of 3 or more was 
0.56. 

The box plots of mean bone loss for 
each category of self-reported peri- 
odontal surgery, after excluding those 
with crown-lengthening surgery only 
(Figure 2), also demonstrated that peo- 
ple with periodontal surgery had a 
distribution of bone loss substantially 

higher than that of people who re- 
ported no history of periodontal sur- 
gery. Participants with history of peri- 
odontal surgery had a mean bone loss 
score of 1.93 mm (95% CI=1.79,2.07) as 
compared with a score of 1.40 mm 
(95% CI=1.32,1.48) for those who did 
not. These charts allow visual com- 
parisons of the whole distribution. 

Self-reported measures also were 
compared to bone loss, using cutoffs 
based on the median for mean bone 
loss, percent of sites with score of 2 or 
more, and percent of sites with scores 
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FIGURE 1 
Box Plots of Mean Bone Loss by Self-reported Categories of Periodontal Disease 
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SELF-REPORTED PERIODONTAL DISEASE 

of 3 or more. For each of these meas- 
ures, participants were divided into 
the bottom 50 percent (low bone loss), 
and top 50 percent (high bone loss). 
The positive and negative predictive 
values are presented in Table 2. Com- 
paring periodontal surgery (excluding 
crown-lengthening surgery) against a 
binary measure of mean bone loss, the 
predictive values negative and posi- 
tive were 71 percent and 78 percent 
respectively. Using the same standard, 
for periodontal status the negative 
predictive value was 69 percent and 
positive predictive value was 83 per- 
cent. 

Other Measures. The distribution 
of number of teeth with root canals 
among nondentists looks almost iden- 
tical to that of the dentists, but nonden- 
tists report lower caries rates than den- 
tists (Table 3). The periodontal sever- 

ity distribution among nondentists 
was similar to that among dentists in 
the HPFS, except that dentists were 
more likely to report mild periodontal 
disease, whereas nondentists were 
more likely to report none. 

Discussion 
Health professionals were well able 

to report their periodontal disease 
status. Due to the similarity in charac- 
teristics among those who did or did 
not provide radiographs and the fact 
that most radiographs were obtained 
routinely, bias from nonresponse 
seems unlikely. Nondental health pro- 
fessionals were more likely than den- 
tists to say “don’t know” to a question 
on periodontal severity, but those who 
reported severity were able to distin- 
guish disease severity. The validity 
among nondentists for the severity 

measure was very good and did not 
look appreciably different than for 
dentists (l), suggesting that nonden- 
tist health professionals are also well 
able to report their periodontal status. 
Compared to dentists, nondentists 
seemed more likely to underreport 
mild periodontal disease as “none.” 
The HPFS binary periodontal measure 
and periodontal severity correlated 
well with radiographic bone loss. One 
would expect that participants can re- 
port whether they had periodontal 
surgery, but it was reassuring to see 
that the surgery measure also related 
well with bone loss. History of peri- 
odontal surgery is, therefore, a reason- 
able surrogate for periodontal bone 
loss. 

Participants were sampled on the 
basis of their reported periodontal se- 
verity. Hence, participants with peri- 
odontal disease, especially severe dis- 
ease, were oversampled. Sensitivity 
and specificity were, therefore, not di- 
rectly obtainable. 

Since awareness of one’s dental 
status is expected to vary across popu- 
lations depending on education level, 
utilization of dental care, and the ques- 
tions and standards used, validity re- 
sults may vary across studies. The 
population in the present study con- 
sisted of highly educated health pro- 
fessionals who were expected to have 
high access to dental care and hence 
were well aware of and able to report 
their periodontal status. In our popu- 
lation aged 50 to 90 years, 56 percent 
had one or more routine visits per 
year. In the general population, 61 per- 
cent of adults aged 25 years and older), 
and 52 percent of persons aged 65 
years and older had routine dental vis- 
its in the past year (lo), implying there 
is potential to obtain reasonable self- 
reported measures from some popula- 
tions. However, the education level 
and awareness of the general popula- 
tion would be much lower than among 
health professionals, and thus the va- 
lidity is expected to be lower. 

Comparisons with Other Studies 
Validation studies conducted 

among other populations showed 
lower validity. Among nonreferred 
patients attending Dundee Dental 
Hospital and School, a self-reported 
measure of periodontal disease 
(whether they think they have gum 
disease) was recently validated. These 
measures showed low sensitivity and 
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FIGURE 2 
Box Plots of Mean Bone Loss by Self-reported Periodontal Surgery 
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high specificity against clinical indica- 
tors of some 4 mm pocketing (32%, 
93%) and some mobility (26%, 91%) 
(11). Our study among males aged 51 
to 86 years who were participants of 
the VA Longitudinal Dental Study 
compared telephone interviews on 
periodontal status and treatment with 
radiographic bone loss. Self-reports 
also had low sensitivity (18%-65%) 
and high specificity (60Y0-91%) in this 
population (12). In another study con- 
ducted among adult patients at the 
Harvard School of Dental Medicine 
student clinic, we validated a self-re- 
ported periodontal measure obtained 
by a self-administered questionnaire 
against full-mouth radiographs. The 
results were consistent; self-reports 
showed a sensitivity of 39 percent and 
specificity of 100 percent (12). 
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PERIODONTAL SURGERY 

Self-reports of gingival disease tend 
to be evenless accurate thanperiodon- 
titis. A study comparing data from 
self-administered postal question- 
naires and clinical examinations indi- 
cated marked underreporting of gin- 
gival disease among adult dental pa- 
tients living in a rural community in 
Norway. Only 25 percent of the sub- 
jects with gingivitis reported experi- 
encing "gum disease" (13). Another 
study assessing the relationship be- 
tween professionally measured and 
perceived gingival health in adoles- 
cents in Helsinki showed a correlation 
of 0.28 between self-reported bleeding 
on probing and percent of sites bleed- 
ing on probing (14). 

One would expect the participants 
to know their dental status from what 
their dentist or dental hygienist tells 

them. Hence, utilization of dental care 
also could be an important factor af- 
fecting the validity of self-reported 
measures; we expect populations with 
low utilization to have low validity. 

We were not able to directly vali- 
date measures of caries, root canal 
treatment, or number of teeth in the 
HPFS, because we did not have full- 
mouth radiographs for most partici- 
pants. In this study, dentists reported 
a greater number of teeth present than 
nondentists. Since we expected the 
number of teeth to be reported accu- 
rately by both groups, we would as- 
sume that the caries and periodontal 
status of dentists may also be slightly 
better than nondental health profes- 
sionals. The nondentists reported 
fewer teeth with caries, even though 
we may expect they might have more 
teeth with caries than dentists, sug- 
gesting lower validity of the absolute 
amount of caries. However, the cate- 
gories are likely to be a reasonable 
representation of relative levels of low, 
moderate, or high caries experience 
among nondentists. It is important to 
note that radiographs are also likely to 
underestimate caries. Douglass et al. 
(15) have shown that the sensitivity of 
bitewing, panoramic, and periapical 
radiographs were 57 percent, 55 per- 
cent, and 30 percent, respectively, for 
adult posterior teeth. The distribution 
of the number of root canal-treated 
teeth reported by nondentists was 
very similar to that reported by the 
dentists. In our study, among first- 
time participants at Harvard School of 
Dental Medicine Student Clinic (12), 
we also found excellent validity of self- 
reported root canals (positive predic- 
tive value=86%; negative predictive 
value=95%) compared to clinical re- 
cords. This suggests people can re- 
member root canal treatment and are 
able to report this very well. 

More work is needed before self-re- 
ported measures can be used among 
the general population. Detailed ques- 
tions and explanations may improve 
the validity, and different questions 
and combination of questions need to 
be validated. Future research should 
be targeted at evaluating different ad- 
ditional self-reported measures and 
their combinations in improving the 
validity for extension to the general 
population. 

In general, when feasible, it would 
be better to incorporate the best objec- 
tive measures of oral health rather 
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TABLE 3 
Percent Distribution of Self-reported Oral Health Measures of Dentists and 

Nondentists __ ____ 
Oral Health Status Number of Teeth with Caries 

0 1 2-3 5-9 10+ 

Nondentist 1 1 13 36 48 
Dentist 1 1 7 23 68 

___ -._____ 

Number of Teeth with Root Canal Treatment 

- 
0 1 2-3 5-9 10+ 

Nondentist 41 23 31 5 1 
Dentist 40 25 29 5 1 

________- 

Number of Teeth 
~~ ~ 

1-10 11-14 15-24 25+ 

Nondentist 2 3 4 14 77 
Dentist 1 1 2 10 86 

- 
0 

Periodontal Severity 

None Mild Moderate Severe Don't Know _- -_ - 

Nondentist 53 23 8 2 14 
Dentist 52 35 11 2 0 

than surrogate measures. It should be 
noted that clinical measures are also 
imperfect and have many limitations. 
There is no agreement among re- 
searchers as to the threshold for calling 
a case positive for periodontal disease. 
The use of arbitrary thresholds could 
be biased toward finding a significant 
association. Another advantage of 
self-reported measures is that they 
could assess past history. In many 
cases, clinical measures may not be 
feasible, and the alternative would be 
to exclude oral health measures from 
the survey or research study. In such 
cases, the use of valid, self-reported 
measures of oral health status in sur- 
veys would increase our knowledge of 
oral health status while containing the 
cost of health assessment surveys. 
Clearly, questionnaires are far less ex- 
pensive than epidemiologic surveys 
requiring oral examinations con- 
ducted by a dentist. 

If one finds an association using a 
surrogate measure, then one would 
expect that the association would be 
stronger using a perfect measure. Un- 
less the measure is completely useless 
(predictive values of 0.5 or correlation 
close to 0) one would see some associa- 
tion with the surrogate measure if one 
exists with the perfect measure, and 

the degree of attenuation would de- 
crease with increased validity of the 
measure. Methods have been devel- 
oped and are in use to quanbfy the 
degree of attenuation by surrogate 
measures and adjust the relative risks 
for misclassification (16,17). The de- 
gree of attenuation in the relative risk 
can be calculated from preditive val- 
ues independently of prevalence, sen- 
sitivity, or specificity (16). Therefore, it 
was not necessary to indirectly calcu- 
late sensitivity and specificity in this 
report. Many measures used routinely 
in research, such as nutrient intake, are 
imperfect and vary in their degree of 
validity. Many clinical measures used 
in dental research compare well in va- 
lidity against their counterparts in ar- 
eas such as nutrition and psychiatry, 
where correlations of 0.4 (3) have been 
considered acceptable measures and 
used in etiologic studies reported in 
the most prestigious journals (18-20). 
Validated self-reported measures 
could facilitate the conduct of large- 
scale studies of the type needed to 
evaluate various oral and systemic as- 
sociation and associations between 
nutrition and oral health that may oth- 
erwise be impractical or difficult to 
finance. 

Self-reported oral health measures 

can provide reasonably valid data on 
periodontitis and periodontal surgery 
among health professionals. History 
of periodontal surgery was a good sur- 
rogate for periodor.ta1 bone loss in this 
population. There is a potential for fur- 
ther development of self-reports for 
use in epidemiologic research as valid, 
economical, and practical measures 
for various populations. 
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