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Purpose: The purpose of this study was to validate the newly proposed periodontal disease index "PerioQuotient
(PQ)" based on a periodontal disease symptoms questionnaire developed by brainstorming and the Delphi method
i by the 32nd Executive Committee of the Korean Academy of Periodontology.
i Materials and Methods: A total of 135 subjects were recruited. Age, gender, and clinical indices of periodontal
i disease were measured. Periodontitis stage was determined, and an 18-question questionnaire was administered.
The internal consistency and validity of the questionnaire were examined using Cronbach's alpha and principal
component analysis. Receiver operating characteristic (ROC) analysis, area under the curve (AUC), sensitivity, and
specificity were investigated to assess the diagnostic test performance of the questionnaire.
Results: The mean age of the 135 subjects was 48.8 + 17.1 years (male 77 (57.0%), female 58 (43.0%)). The average
response to the 18 questions was 7.4 + 3.1. Reliability testing of the PQ-18 showed that the Cronbach's alpha
was 0.68. The original PQ-18 had an AUC of 0.806 (95% CI: 0.709-0.903). Sensitivity was 0.76, and specificity was
0.77. Applying weighting factors according to Firth's logistic regression analysis to the answers increased the AUC
to 0.964 (95% CI: 0.934-0.993). Sensitivity was 0.893, and specificity of 1.0 was achieved.
Conclusion: The PQ-17, excluding Question 15 ("No scaling for two years"), was shown a valid and reliable tool
for the diagnosis of periodontitis. The PQ index presented in this study achieved high sensitivity, specificity, and
AUC, suggesting its potential use as a diagnostic tool for periodontal disease status assessment. (J Korean Dent
Assoc 2026; 64(6): 185-191)

Key words : Periodontitis; Surveys and Questionnaires; Signs and Symptoms; Area Under Curve; Sensitivity and
Specificity
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Questionnaire Form (V1.1)

Research title: Self-administered periodontal health questionnaire and actual periodontal treatment need

Participant number: Initials:

Date:

o e Y V'™

1. My gums are sometimes swollen.

. I have had a loose tooth removed.
. I feel that my teeth are loose.

. When [ am tired, my gums feel itchy or pufty.

. At least one of my parents has poor gum health.

=2 - - R T = T L, B S B VS I oS

. I have diabetes mellitus.
10. I smoke cigarettes (e-cigarettes included).

11. 1 sometimes have bad breath.

12. The gaps between my teeth seem to have widened compared to the past.

13. I have more than two dental implants or use dentures.

14. 1 think I have tartar (calculus) on my teeth.
15. I have not had scaling in the past two years.
16. I have lost gum tissues on some of my teeth.
17. Food frequently gets stuck between my teeth.

18. Sometimes my teeth are sensitive.

Fig. 1. Self-administered questionnaire.
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. My gums bleed sometimes when [ brush my teeth.

. I have a dental implant that bleeds or hurts when I brush.

. I cannot eat comfortably because [ have lost many teeth.
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Yes No
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Yes No

& 4= Table 200 7|45t
JEHS dut AGE o] 83 AT T BAoA HA| 1871
F3HPQ-18)9] 2485 LuHTable 3)= 0.680] AL A=
£ Hojgj= 159 £3HQ15: AALD S 2 237k 3+ A
o] glct ) A9t 1788C] 2245 k= 0.69 (A== 1]
A= F= et
FAEEA9] varimax 2 18] % (orthogonal rotation)&
o]- &3 B £4] Aol A= PQ18IA 371 =714 A
D AE- T A 36%E AP S 4 AU, 15 Ql5= ol Al
Jo] I3tE|R] SeFtHTable 4). £80] Y= YZHE Q3
2 AF 349 Factor 13+ A Y Factor 2 F=0f 234
5= QI e £ Q158 Al A% 1770 £ 25 370
factorof] Z3t=|m, F549] 37.9%7HA] AT 4= AATHA
= AR, T2bA 1771 £330 =2 99 PQ-17 A7}
1870 £349] PQ-18 AEA H}t &2 FAEFS = (construct

S

Eha

o

of

O



Table 1. Demographic characteristics

Table 4. Principal component analysis of PerioQuotient-18

Variable Value (n=135)
Male 77 (57.0%)
Female 58 (43.0%)

Age (mean * SD)

Age range (median)

488 £ 17.1 years
21-85 (52) years

SD: standard deviation

Table 2. Questionnaire scores according to periodontitis stage

Factorl  Factor2  Factor3

Q1 swelling 0.77234 -0.11976  0.11653
Q2 bleeding 04725 003992  -0.0081
Factorl Q6 puffy gums 0.6165 0.14606  0.08078
Q8 parents 040816  0.05743  0.06903
Q11 bad breath 054537 -0.12134  0.14015

Q4 mobile teeth extraction ~ 0.15505 0.62081 035901

Q7 many teeth extraction 0.08946 049731  0.18543
Factor2

Periodontitis stage Score (mean + SD) Q9 diabetes mellitus 0.06958 0.61999  -0.0829
Stage 1 (n=23) 5.00 + 1.95 Q13 implants/dentures -0.03064 0.77824  0.03589
Stage 2 (n=42) 681 + 285 Q5 mobility 032472 026842 04765
Stage 3 (n=50) 798 + 2.80 Q10 smoking -0.13663 022911 043288
Stage 4 (n=20) 9.65 £ 331 Q12 papilla loss 023306 00443 052212
Total (n=135) 7.36 + 3.08 Factor3 Q14 calculus 0.14918 -0.14924  0.49436
SD: standard deviation Q16 gingival recession 02459 028623 055601
17 food impaction -0.13245 0.02348  0.57801
Table 3. Cronbach'’s alpha of PerioQuotient-18 31 8 sensitiviIt)y 032122 -0.30269 O.ZOS 49
Corrected ttem-total Cronbach's alpha if Q3 bleeding implants 039288 0.38128 -0.30303
correlation fiem deleted Q15 2 years no scaling 0.04415 -02025 -0.00319
©! 04107 DoT6 Eigenvalue 22274253 2.187922 2.0469459
Q2 0.2269 0.6712
03 01895 06738 Cumulative variance (%) 1237 2453 359
Q4 04500 0.6455 Table 5. PerioQuotient-18 and PerioQuotient-17 scores ac-
Q5 0.4421 0.6459 cording to periodontal treatment need
Qb 03466 06560 Subjects () ~ PQ-18score  PQ-17 score
Q7 02567 0.6695 Patient 122 77+30 7530
Q8 02360 06703 Healthy 13 45419 42418
Q9 01484 06772 prvalue 0.0001 (0.0001
Q10 0.1880 0.6742
Q11 02637 0.6668 o .
Q12 03415 0.6565 validity)& 7_}““ L5 ]
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ROC curve

Statistic Value
Cut-off value of PQ score 55
Area under the ROC curve 0.806+0.049
95% confidence interval 0.709 to 0.903
Sensitivity 0762
Specificity 0.769
Youden Index 0532 0.08=

00 05 10
1 - Specificity

Fig. 2. Diagnostic test statistics summary with receiver operat-
ing characteristic ROC) curve of PerioQuotient-18

ROC curve

Statistic Value
Cut-off value of PQ score 6.5
Area under the ROC curve 0.821+0.046
95% confidence interval 0.730 to 0911 5
Sensitivity 0639
Specificity 0.846
Youden Index 0486 0.08=

00 05 10
1 - Specificity

Fig. 3. Diagnostic test statistics summary with receiver operat-
ing characteristic (ROC) curve of PerioQuotient-17

Table 6. PerioQuotient-17 Firth bias-reduced logistic regres-
sion analysis

Parameter  df  Estimate SE Wald x*  p-value

Intercept 1 1.0648 0.8814  1.4595 0.2270
Q1 1 -00963 07548 0.0163  0.8985
Q2 1 -14862 07284 41630 0.0413
Q3 1 0.0741 18983 0.0015  0.9688
Q4 1 0.6092 13101  0.2163 0.6419
Q5 1 -09775 09903 09743 03236
Q6 1 15506 08411 33986  0.0653
Q7 1 -2.5641 19181 1.7870 0.1813
Q8 1 -07188 07111  1.0219 03121
Q9 1 -03784  1.2742  0.0882 0.7665
Q10 1 -08742 08802 09865 03206
Q11 1 1.2415 0.6390  3.7742 0.0520
Q12 1 15902 07837 41173  0.0424
Q13 1 19711 12312 25629  0.1094
Q14 1 1.4141 0.7092  3.9752 0.0462
Q16 1 2.9699 1.1331  6.8700 0.0088
Q17 1 -03491 07439  0.2203 0.6388
Q18 1 -08334 06734 15319 02158

df: degrees of freedom, SE: standard error, x* chi-square
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ROC curve

Statistic Value

Cut-off value of Predicted Probability 0736 E
s

Area under the ROC curve 0964 305
95% confidence interval 0.9340 to 0.9934 5
Sensitivity 0893
Specificity 1
Youden Index 0.893 008

700 05 10
1 - Specificity

Fig. 4. Diagnostic test statistics summary with receiver operat-
ing characteristic (ROC) curve of weighted PQ-17
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