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Background: The development of self-reported measures of periodontal disease would be of great benefit to facilitate epi-
demiological studies of periodontal disease on a larger scale, and to allow for surveillance of the periodontal condition
of populations over time. Objectives: To develop a culturally adapted self-reported measure of periodontal disease, test
its predictive and discriminative validity and establish a cut-off value for this measure to diagnose periodontal disease.
Methods: A total of 288 Jordanian adults completed the questionnaire assessing self-reported periodontal health (18
questions) and underwent periodontal examination. Of the 18 questions, six were significantly associated with at least
one clinical definition of periodontitis and were used to constitute the self-reported periodontal disease measure.
Receiver–operating characteristics (ROC) curve analyses were used to examine the overall discriminatory power, sensitiv-
ity and specificity, and corresponding cut-off points of the self-reported periodontal disease measure. Results: ROC
analysis showed that the self-reported periodontal disease measure had an excellent performance to discriminate between
those with and without periodontal disease, regardless of the clinical definition used. A score of 2, on a scale of 0 to 6,
had the highest sensitivity and specificity to detect periodontal disease when defined by all study criteria. Significant
associations were observed between self-reported periodontal disease measures and all clinical definitions in the
regression analysis (the odds ratio ranged from 8.31 to 18.96), according to the clinical definition to be predicted.
Conclusion: Self-reported periodontal disease measures have excellent predictive and discriminative validity when tested
against clinical definitions, and severity and extent of periodontal disease.
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INTRODUCTION

The assessment of periodontal conditions requires col-
lection of clinical data that are resource-intensive and
require trained and calibrated dental examiners, steri-
lised instruments, dental equipment and infection-con-
trol protocols. Thus, periodontal status is not
commonly assessed in major population-based health
and behavioural surveys, and there is almost no sur-
veillance for periodontal diseases. To monitor
periodontal diseases in populations, there should be
alternative approaches to the primary collection of
clinical data. One alternative is the use of a valid self-
reported measure of periodontal diseases.
The development of valid, low-cost and low-

resource self-reported measures of periodontal disease
would be of great benefit to facilitate epidemiological
studies of periodontal disease on a much larger scale
than used at present, allow for surveillance of the

periodontal condition of populations over time, link
periodontal diseases with other diseases and condi-
tions in major surveys and obtain data that would
support the development of oral health programmes.
The validity of self-reported measures of periodon-

tal diseases, and their agreement with the definitive
diagnosis, have shown variability1–13. Previous studies
varied in sample size, population characteristics, data-
collection methods, gold-standard measures, type of
questions included and statistical procedure used.
Some researchers assessed the validity of each ques-
tion alone, others grouped the related questions,
whereas others used and validated the total scale
score. Questions used in the previous questionnaires
and scales were formulated to assess the awareness
and perception of the disease, knowledge of doctors’
diagnosis of periodontal disease, severity of periodon-
tal disease, symptoms of periodontal disease (tooth
mobility and recession) and treatment. A systematic
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review by Blicher et al. mentioned examples of a good
measure of periodontal disease, such as ‘Has any
dentist/hygienist told you that you have deep pock-
ets?’, which had a sensitivity of 55%, a specificity of
90%, a positive predictive value of 77% and a nega-
tive predictive value of 75% against clinical pocket
depth14. Self-reported incident tooth loss was strongly
predictive of the incidence of attachment loss in the
remaining teeth and that when incident tooth loss was
disaggregated into ‘loss due to periodontal reasons’
and ‘loss due to non-periodontal reasons’, the predic-
tive ability was stronger15. Severe attachment loss
was consistently associated with an increased risk for
tooth loss, with or without other tooth-specific condi-
tions15. Self-reported history of periodontal surgery
was also a good surrogate for bone loss (positive
predictive value 78% and negative predictive value
71%)16. Higher validity could potentially be obtained
by the use of combinations of several self-reported
questions and other predictors of periodontal dis-
ease14.
This study aimed to develop a culturally adapted

self-reported measure of periodontal disease, test its
predictive and discriminative validity and establish a
cut-off value for periodontal disease diagnosis. The
validity of the self-reported measure of periodontal
disease was tested in a consecutive sample from a Jor-
danian population, using the clinical examination as
the gold standard for diagnosis.

METHODS

Study design and sampling

This cross-sectional study was conducted among Jor-
danian adults (20 years of age or older) who were
accompanying their relatives to appointments at den-
tal clinics at Jordan University of Science and Tech-
nology. Of the 322 consecutive adults, with at least
20 teeth, who were invited to participate in the study
during the study period between April and September,
2011, a total of 288 (89.4%) agreed to participate
and signed the consent form. Subjects were first inter-
viewed to fill in the self-reported periodontal question-
naire and then they underwent periodontal clinical
examination. None of the participants needed antibi-
otic prophylaxis for periodontal examination and
none was currently on antibiotic treatment. The study
was approved by the Ethical Committee at Jordan
University of Science and Technology.

Development of the self-reported periodontal
questionnaire

An initial form of the self-reported periodontal ques-
tionnaire was developed after reviewing the relevant

literature and existing self-reported measures. A total
of 18 questions were identified, modified and adapted
by the research team (Appendix 1). All questions had
‘yes/no’ answers. The questions were written in Eng-
lish and then adapted and translated into Arabic,
using a backward–forward translation method, by
three bilingual periodontists. The questionnaire was
pilot tested on a group of 35 subjects, and any neces-
sary changes on the format, wording and order of the
questions were made.
Additional information about participants’ age, gen-

der, occupation, education, smoking status, total fam-
ily income, toothbrushing and use of oral hygiene
auxiliary aids were collected using another question-
naire. Other questions were included to describe the
previous dental visits and the type of previous treat-
ments provided, and if the patient had a prosthetic
replacement.

Periodontal examination

After they filled in the self-administered self-reported
periodontal questionnaire, all participants were exam-
ined by the same examiner, when seated a dental
chair in a semi-supine position using dental light and
in a dry field, to assess oral health parameters.
Examination procedures were carried out using a
sterilised examination kit consisting of mouth mirrors
and standardised periodontal probes with Williams
markings (Hu-Friedy, Chicago, IL, USA). The exam-
iner who performed the periodontal examination was
blinded to the responses of participants on the self-
reported questionnaire. The oral hygiene and the
periodontal status of all teeth, excluding third
molars, were assessed using the plaque index of Sil-
ness & L€oe17, the gingival index of L€oe18, probing
pocket depth and clinical attachment loss. Sterile
dental mirrors and explorers were used to assess pla-
que accumulation and gingival status, whereas stan-
dardised periodontal probes were used to measure
probing pocket depth and clinical attachment loss.
The parameters were measured at six sites (mesiofa-
cial, midfacial, distofacial, mesiolingual, midlingual
and distolingual) per tooth. Data were recorded on a
special examination form. Disease extent was defined
by the percentage of sites with specific cut-off values
for probing pocket depth and clinical attachment
loss. The percentage of sites meeting the severity cri-
teria for probing pocket depth and clinical attach-
ment loss was calculated for each subject by dividing
the number of sites meeting the criteria by the total
number of sites measured. The severity of the disease
was calculated by averaging probing pocket depth
measurements (average probing pocket depth) and
clinical attachment loss measurements (average clini-
cal attachment loss).
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Reliability of the self-reported questionnaire and
periodontal examination

Periodontal examinations and filling the self-reported
questionnaire were repeated for 40 participants within
14 days. There was 100% agreement in the answers
to the self-reported questions over the two occasions.
The exact agreements for probing pocket depth and
clinical attachment loss measurements were 98% and
97%, respectively.

Periodontal disease definitions

A number of periodontitis definitions were used to
test the predictive power of the self-reported question-
naire because there is no consensus on the best defini-
tion. The definitions that were based on periodontal
examination included those of Hujoel et al. (at least
one site with probing pocket depth ≥4 mm)19, Beck
et al. (four sites or more with clinical attachment loss
≥5 mm and at least one site with probing pocket
depth ≥4 mm)20, Machtei (two teeth or more with
clinical attachment loss ≥6 mm and one site with
probing pocket depth ≥5 mm)21, Lopez et al. (four
teeth or more with at least one site with clinical
attachment loss ≥3 mm and four teeth or more with
at least one site with probing pocket depth ≥4 mm)22,
Page and Eke (moderate periodontitis; two sites or
more with interproximal clinical attachment loss
≥4 mm not on the same tooth, or two or more sites
with interproximal probing pocket depth ≥4 mm not
on the same tooth), Page and Eke (severe periodonti-
tis; two sites or more with interproximal clinical
attachment loss ≥6 mm not on the same tooth, and
one site or more with interproximal probing pocket
depth ≥6 mm)23 and Borrell et al. (three sites or more
with clinical attachment loss ≥4 mm and at least two
sites with probing pocket depth ≥3 mm)24. The valid-
ity of the questionnaire was examined in relation to
each of these definitions.

Statistical analysis

Data were analysed using the Statistical Package for
Social Sciences software, SPSS (SPSS Inc., Chicago, IL,
USA) version 15. Means and standard deviations were
used to describe continuous variables, and percentages
were used to describe categorical variables. The differ-
ences in periodontal parameters according to age were
analysed using one-way analysis of variance. Kappa
statistics was used to assess the agreement between
clinical definitions of periodontitis. Individual ques-
tions were studied in relation to the definitions and
the extent of periodontal disease, and the severity of
periodontitis, using the chi-square test and the inde-
pendent t-test, as appropriate. Of the 18 questions, 12

were not significantly associated with all clinical defi-
nitions estimating the prevalence, extent and severity
of periodontitis. The remaining six questions were sig-
nificantly associated with at least one clinical defini-
tion of the periodontitis. Therefore, those six
questions were used to develop the periodontal disease
questionnaire/scale (Appendix 1). The self-reported
periodontal disease measure score was computed by
counting the number of ‘yes’ responses over the num-
ber of questions selected after validation. Receiver–
operating characteristic (ROC) curve analyses were
used to examine the overall discriminatory power,
sensitivity and specificity, and corresponding cut-off
points of the self-reported periodontal disease measure
on each clinical periodontitis definition. The overall
performance of the self-reported periodontal disease
measure for detecting clinical periodontitis was
assessed by computing the area under the curve
(AUC). The best cut-off point for the self-reported
periodontal disease measure was determined at the
point on the curve where the sum of sensitivity and
specificity was highest. The self-reported periodontitis
scale was dichotomised based on the cut-off value
established in this study. Multivariate logistic regres-
sion analyses were performed to evaluate the associa-
tions between the self-reported periodontal disease
measure and clinical definitions after adjusting for
other important variables, including age, education,
income, smoking, toothbrushing and use of auxiliary
aids. P <0.05 was considered statistically significant.

RESULTS

Participants’ characteristics

A total of 288 (107 men and 181 women) dentate
subjects were included in this study. The sociodemo-
graphic and relevant characteristics of the participants
are shown in Table 1. All subjects were 20 years of
age or older, and about half (45.1%) were older than
40 years.

Severity and extent of periodontal disease

The severity and extent of periodontal disease, accord-
ing to age, is shown in Table 2. The severity and
extent of periodontal disease, as measured using most
of the periodontal parameters, increased significantly
with increasing age.

Agreement between the clinical periodontal disease
definitions

Table 3 presents the Kappa agreement between the
different clinical definitions used to define periodontal
disease. The Kappa statistics ranged from 0.25 to
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0.98, indicating moderate to strong agreement
between the most definitions. The agreement between
Machtei21 and Page and Eke23 was almost perfect
(Kappa = 0.98). The definition of Hujoel et al.19 had
high agreement with other definitions.

Self-reported periodontal disease questionnaire

Of the 18 questions in the self-reported periodontal dis-
ease questionnaire, only six were significantly associ-
ated with at least one clinical definition and/or extent
and severity of the periodontal disease in the univariate
and multivariate models and therefore those were sub-
jected to further analysis. The frequency distribution
for the responses to these questions is shown in
Table 4. The most frequent positive response was for
the question ‘Do you have food impaction between
your teeth?’, where 75% of the participants reported
‘yes’. The six questions were used to develop the peri-
odontal disease questionnaire/scale and compute the
scale score. The scale score was computed by counting

the number of ‘yes’ responses over the number of ques-
tions selected after validation.

ROC curve analyses

The calculated AUCs of self-reported periodontal dis-
ease scale for distinguishing subjects with periodontal
disease, according to different clinical definitions, are
summarised in Table 5. The AUC values obtained
ranged between 0.77 and 0.83 according to the clini-
cal definition used. The values of AUCs indicate that
the self-reported periodontal disease scale had an
excellent performance to discriminate between those
with and without periodontal disease, regardless of
the clinical definition used. As defined by selected clin-
ical criteria, the optimal cut-off value for the self-
reported periodontal disease scale to detect clinically
defined periodontal disease was 2. The score of 2 had
the highest sensitivity and specificity to detect peri-
odontal disease when defined by all study criteria.
The sensitivity ranged between 0.61 and 0.83, and the
specificity ranged between 0.68 and 0.83, according
to the clinical definition used.

Self-reported periodontal disease and periodontal
clinical parameters

The differences in the dental and periodontal clinical
parameters according to self-reported periodontal dis-
ease, as defined by the self-reported periodontal dis-
ease scale, are shown in Table 6. Subjects who met
the criteria for self-reported periodontal disease had
significantly higher extent and severity of periodontal
disease, as measured by periodontal clinical parame-
ters, compared with those who did not meet the self-
reported definition.
The self-reported periodontal disease definition was

tested in separate logistic regression models as the
main predictor variable for each outcome variable
(clinical periodontal disease definitions) after adjusting
for age, income, education, smoking, toothbrushing
and use of auxiliary aids (Table 7). Significant associ-
ations were observed between self-reported definition
and all clinical definitions. The strength of the associa-
tion in the regression analysis varied [(the odds ratios
(ORs) ranged from 8.31 to 18.96] according to the
clinical definition to be predicted. Of all definitions
used, the self-reported definition had the strongest
association with Machtei21 (OR = 18.87), Page and
Eke23 (OR = 18.96) and Lopez et al.22 (OR = 15.33)
definitions.

DISCUSSION

Clinical and radiographic measures of periodontal sta-
tus are commonly used in dental research to estimate

Table 1 Sociodemographic and relevant characteris-
tics of participants

Variable n (%)

Sex
Male 107 (37.2)
Female 181 (62.8)

Age
<30 years 97 (33.9)
30–39.9 years 60 (21.0)
≥40 years 129 (45.1)

Monthly income (JD)*
≤300 JD 124 (51.2)
>300 JD 118 (48.8)

Years of education
≤12 years 170 (59.9)
>12 years 114 (40.1)

Smoking
No 216 (75.0)
Past 3 (1.0)
Current 69 (24.0)

Brushing
No 35 (12.2)
Regular 166 (57.6)
Irregular 87 (30.2)

Use of auxiliary aids
No 238 (82.6)
Regular 24 (8.3)
Irregular 26 (9)

Use of mouthwash
No 200 (69.4)
Regular 32 (11.1)
Irregular 56 (19.4)

Last visit to dentist
<6 months 135 (46.9)
6–12 months 39 (13.5)
>12 months 105 (36.5)
Didn’t visit 9 (3.1)

Dental prosthesis
Fixed 113 (39.2)
Removable 10 (3.5)
None 165 (57.3)

*US dollar = 0.71 Jordanian Dinar.

206 © 2015 FDI World Dental Federation

Khader et al.



the prevalence, extent and severity of periodontitis.
However, these measures are not practical, in terms
of cost, time and convenience, to be used for monitor-

ing periodontitis and to be used in large study popula-
tions. The evidence of the link between periodontitis
and systemic diseases may require that assessment of

Table 3 Agreement (Kappa statistics) between different periodontal disease definitions

Periodontal disease definition Kappa statistics

Beck et al.20 Machtei21 Lopez et al.22 Page and Eke23

(moderate)
Page and Eke23

(severe)
Borrell et al.24

Hujoel et al.19 0.86 * 0.56* 0.88* 0.53* 0.55* 0.85*
Beck et al.20 1 0.69* 0.88* 0.44* 0.67* 0.78*
Machtei21 1 0.67* 0.26* 0.98* 0.50*
Lopez et al.22 1 0.45* 0.65* 0.80*
Page and Eke23 (moderate) 1 0.25* 0.62*
Page and Eke23 (severe) 1 0.48*
Borrell et al.23 1

*P <0.05.

Table 2 Severity and extent of periodontal disease, according to age

Clinical parameter Age (years)

<30 Mean (SD) 30–39.9 Mean (SD) ≥40 Mean (SD) P

Average of:
Gingival index 1.13 (0.64) 1.44 (0.75) 1.74 (0.76) <0.005
Probing pocket depth (mm) 2.02 (0.22) 2.07 (0.30) 2.23 (0.53) <0.005
Clinical attachment loss (mm) 2.03 (0.22) 2.15 (0.44) 3.03 (1.37) <0.005
Gingival recession (mm) 0.01 (0.03) 0.08 (0.17) 0.81 (1.19) <0.005

Average percentage of sites with:
Probing pocket depth ≥3 mm 2.74 (11.91) 4.90 (15.65) 15.51 (28.67) <0.005
≥4 mm 1.37 (6.36) 1.81 (8.27) 6.59 (18.58) 0.008
≥5 mm 0.33 (2.16) 0.995 (5.71) 2.87 (9.83) 0.026
≥6 mm 0.03 (0.20) 0.42 (3.02) 0.37 (1.39) 0.230

Clinical attachment loss ≥3 mm 3.33 (12.32) 7.89 (17.18) 37.67 (37.68) <0.005
≥4 mm 1.55 (6.49) 3.66 (9.62) 27.66 (33.57) <0.005
≥5 mm 0.43 (2.21) 1.87 (8.41) 16.54 (27.40) <0.005
≥6 mm 0.02 (0.18) 0.03 (0.23) 2.13 (9.74) 0.027

Gingival recession ≥1 mm 0.68 (2.57) 4.06 (8.87) 30.75 (37.20) <0.005
≥2 mm 0.14 (0.66) 3.00 (6.80) 22.57 (31.22) <0.005
≥3 mm 0.097 (0.56) 0.64 (2.10) 11.71 (23.27) <0.005

Bleeding on probing 32.17 (44.49) 47.91 (48.27) 40.14 (44.98) 0.104

Table 4 Responses to individual questions in the self-
reported periodontal disease measure (questionnaire)

Question No n(%) Yes n(%)

1 Do you have periodontal
disease or gum disease?

164 (56.9) 124 (43.1)

2 Have you ever been told
by a dentist that you have
periodontal/gum disease
with bone loss?

194 (67.4) 94 (32.6)

3 Do you find any area more
red than it should be?

211 (73.3) 77 (26.7)

4 Do you have mobility in
your teeth?

241 (83.7) 47 (16.3)

5 Do you have food impaction
between your teeth?

71 (24.7) 217 (75.3)

6 Do you notice that your
teeth getting longer?

237 (82.3) 51 (17.7)

Table 5 Calculated areas under the ROC curves
(AUCs) and their 95% confidence interval (95% CI)
of self-reported periodontal disease measure for
detecting clinically defined periodontitis using differ-
ent definitions

Clinical criteria
for diagnosis

Area under
the curve
(95% CI)

Sensitivity Specificity

Hujoel et al.19 0.79 (0.73–0.84) 0.71 0.74
Beck et al.20 0.80 (0.75–0.86) 0.76 0.72
Machtei et al.21 0.81 (0.75–0.86) 0.83 0.68
Lopez et al.22 0.83 (0.79–0.87) 0.80 0.73
Page and Eke23

(moderate)
0.77 (0.71–0.82) 0.61 0.83

Page and Eke23

(severe)
0.81 (0.75–0.87) 0.83 0.68

Borrell et al.24 0.81 (0.75–0.86) 0.72 0.76
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periodontal status is carried out by non-dental health
professionals who lack experience in performing
periodontal clinical examination. For these reasons,
self-reported measures of periodontal disease are cost-
efficient alternatives for periodontitis surveillance and
periodontitis assessment by non-dental health profes-
sionals.
A number of self-reported questionnaire items have

been tested for their validity to detect periodontal dis-
ease. No single question has been identified to cor-
rectly reveal whether or not an individual has
periodontitis. However, the use of combinations of
several self-reported questions might improve the
sensitivity and specificity of that approach.
In our study, the questionnaire was self-adminis-

tered and completed by the participants. In other
studies, the methods of data collection vary and
include self-administered questionnaire, questionnaires
distributed by post, telephone interview and face-to-
face interview.

In this study we used 18 questions to assess periodon-
tal disease. These questions were used to assess self-
reported symptoms, diagnosis of health professionals or
treatment provided for them. After testing the individual
questions, only six were found to be associated with
periodontal disease clinical definitions in the univariate
and multivariate models. These questions were scored
and summed to develop a periodontitis score. The self-
reported periodontal disease measure score was com-
puted by counting the number of ‘yes’ responses over
the six questions and the total score ranged from 1 to 6.
In earlier studies, individual items in separate or combi-
nations of items were tested for their validity.
In some studies, periodontal examination was used to

validate self-reported measures7,25–27, whereas, in other
studies, radiographs were used as a method of valida-
tion8,28. Because of the lack of consensus on the defini-
tion of periodontitis, different definitions were used in
this study as outcome variables to assess the overall dis-
criminatory power of the self-reported periodontitis
scale. The measure of agreement (Kappa statistics)
between the selected clinical definitions ranged from
0.25 to 0.98, indicating moderate to strong agreement
between most of the definitions used. The use of differ-
ent definitions allowed us to assess the self-reported peri-
odontal disease measure against clinical periodontal
disease definitions that reflect different disease severities.
The calculated AUCs of self-reported periodontal

disease scale for distinguishing subjects with periodon-
titis ranged from 0.77 to 0.83, indicating that the self-
reported periodontal disease measure had excellent
performance to discriminate between those with and
without periodontal disease, regardless of the clinical
definition used. As defined by selected clinical criteria,
the optimal cut-off value for the self-reported
periodontal disease scale to detect clinically defined
periodontal disease was 2. The score of 2 has the
highest sensitivity and specificity to detect periodontal

Table 6 Differences in the periodontal clinical vari-
ables according to self-reported periodontitis, as
defined by the self-reported periodontitis scale

Clinical parameter Self-reported periodontal
disease measure score

P

<2 (n = 177) ≥2 (n = 111)

Mean SD Mean SD

Averageperiodontal index 1.19 0.57 1.50 0.57 0.000
Average gingival index 1.37 0.75 1.62 0.76 0.007
Severity of periodontal
disease
Average of:
Probing pocket
depth (mm)

2.07 0.36 2.21 0.47 0.005

Clinical attachment
loss (mm)

2.38 0.99 2.71 1.14 0.010

Gingival recession (mm) 0.31 0.82 0.50 0.98 0.084
Extent of periodontal
disease
Percentage of sites with:
Probing pocket
depth ≥3 mm

5.80 18.68 13.82 26.61 0.003

Probing pocket
depth ≥4 mm

2.41 11.38 5.99 16.59 0.031

Probing pocket
depth ≥5 mm

1.23 7.08 2.21 7.54 0.264

Probing pocket
depth ≥6 mm

0.21 1.85 0.35 1.33 0.512

Clinical attachment
loss ≥3 mm

15.05 28.62 26.97 35.23 0.002

Clinical attachment
loss ≥4 mm

10.50 24.31 18.75 28.75 0.010

Clinical attachment
loss ≥5 mm

6.18 18.17 10.75 23.08 0.062

Clinical attachment
loss ≥6 mm

0.76 7.18 1.30 5.53 0.500

Gingival recession ≥1 mm 12.46 27.31 18.66 31.34 0.078
Gingival recession ≥2 mm 8.67 21.80 14.16 26.04 0.055
Gingival recession ≥3 mm 4.31 14.41 7.17 19.50 0.155
Percentage of bleeding
on probing

30.04 42.62 53.66 47.04 0.000

Table 7 Multivariate analysis of the association
between self-reported periodontal disease and clinical
periodontal disease definitions

Definition of periodontal
disease (dependent variable)

Self-reported
questionnaire

score ≥2 versus <2Odds
ratio* (95% confidence

interval)

P

Hujoel et al.19 8.69 (4.32–17.48) <0.005
Beck et al.20 9.13 (4.21–19.82) <0.005
Machtei21 18.87 (5.58–63.81) <0.005
Lopez et al.22 15.33 (6.54–35.96) <0.005
Page and Eke23 (a)† 11.14 (5.17–24.02) <0.005
Page and Eke23 (b)‡ 18.96 (5.48–65.58) <0.005
Borrell et al.24 8.31 (4.27–16.14) <0.005

*Adjusted for residency area, smoking, brushing, auxiliary aids,
age, income and education.
†(a) Moderate periodontitis.
‡(b) Severe periodontitis.
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disease when defined by all study criteria. The sensi-
tivity ranged from 0.61 to 0.83 and the specificity
from 0.68 to 0.83, according to the clinical definition
used. This cut-off value was shown, in further analy-
sis, to be sufficiently accurate to discriminate between
those with and without periodontal disease. Subjects
who met the criteria for self-reported periodontal dis-
ease, with a score of ≥2, had significantly higher
extent and severity of periodontal disease, as mea-
sured by most of the parameters, compared with those
who did not meet the self-reported definition.
The self-reported periodontitis definition was tested

in separate logistic regression models as the main
predictor variable for each outcome variable (clinical
periodontitis definition) after adjusting for age, educa-
tion, income, smoking, toothbrushing and use of
auxiliary aids. Significant associations were observed
between self-reported definition and all clinical defini-
tions. The strength of the association in the regression
analysis ranged from 8.31 to 18.96, according to the
clinical definition.
The results of this study should be interpreted with

caution. When periodontitis is asymptomatic, people
with this disease may be unaware of their periodontal
status. Moreover, self-reported measures, based on
whether patients were told by their dentists that they
have periodontal disease, would probably underesti-
mate the disease prevalence among a group of patients
who are less likely to utilise dental services.
In conclusion, the self-reported periodontal disease

measure has an excellent predictive and discriminative
validity when tested against clinical definitions, sever-
ity and extent of periodontal disease. It is recom-
mended be used for surveillance and monitoring
periodontitis in large populations. Use of a self-
reported periodontal health questionnaire must be
considered as an effective and economical tool for
large epidemiological studies.
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APPENDIX 1

The initial form of the self-reported periodontal ques-
tionnaire

No. Question No Yes

1 Do you have periodontal disease or
gum disease?

□ □

2 Have you ever been told by a dentist
that you have periodontal/gum disease
with bone loss?

□ □

3 Have you ever been told that you need
periodontal or gum treatment?

□ □

4 Have you ever had any form of periodontal
or gum treatment?

□ □

5 Do your gums usually bleed? □ □
6 Has any dentist or dental hygienist told you

that you have deep pockets?
□ □

7 Do you find any area more red than
it should be?

□ □

8 Do you have mobility in your teeth? □ □
9 Do you notice changes in your teeth? □ □
10 Do you feel pain in your gum? □ □
11 Do you have food impaction between

your teeth?
□ □

12 Do you notice that your teeth getting longer? □ □
13 Do you feel any sensitivity in your teeth? □ □
14 Do you notice bad odor from your mouth? □ □
15 Do you have any abscesses in your mouth? □ □
16 Do you have calculus/tartar on your teeth? □ □
17 Do you feel your mouth dry? □ □
18 Have you ever had periodontal surgery? □ □

The final self-reported periodontal disease measure (questionnaire)
consists of six questions: Q1, Q2, Q7, Q8, Q11 and Q12.
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