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ABSTRACT 

Aim of the study To compare half-mouth with whole-mouth examinations, based on clinical attachment loss 

(CAL) and periodontal pocket depth (PPD) assessments. Material and methods This pilot investigation was 

designed as a cross-sectional, pretreatment study. Twenty-one adult subjects with moderate and severe 

periodontal disease and no systemic diseases were recruited from a private dental clinic, Bucharest, Romania. 

All patients had at least 20 teeth. A total of 2040 interproximal sites were examined. Obtained data were 

expressed as number of sites with a specific measurement, per quadrant and per mouth. Finally, based on the 

percentage of patients, the results were compared between couples of quadrants and full-mouth recordings. 

Results No statistical significant differences between two-quadrant and full-mouth assessments were recorded, 

in terms of PPD and CAL measurements. Conclusions In the present study, random half-mouth protocols were 

considered reliable to reproduce full-mouth examination, giving good estimations for case prevalence. 
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INTRODUCTION 

Chronic periodontitis is a common form 

of periodontal disease in adults. It is 

characterized by chronic inflammation of the 

periodontal tissues, followed by bone and 

soft tissue destruction. The clinical 

parameters currently used to describe the 

severity and prevalence of chronic 

periodontitis include bleeding on probing 

(BOP), radiographic methods, periodontal 

pocket depth (PPD), and clinical attachment 

loss (CAL) measurements [1, 2]. Both PPD 

and CAL measure periodontal disease 

sequelae and are currently used for case 

definition [3, 4]. However, these clinical 

measurements are not very helpful in 

offering a real time evaluation of the disease 

progression [5]. 

When describing epidemiological results, 

the clinical information should be 

summarized into measures of the disease 

occurrence at the individual level and then 

reported as measures of prevalence or 

severity at the population level [3]. Among 

case definitions suggested for periodontal 

disease, those proposed by the Centers for 

Disease Control and Prevention (CDC) and 

the American Academy of Periodontology 

(AAP) add mild periodontitis definition, 

total periodontitis being computed as the 

sum of mild, moderate, and severe 

periodontitis [6]. 
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Most statistical techniques are designed 

for analyzing independent data. However, in 

oral health research, natural clusters of 

observations are recorded due to multiple 

sites within a single patient [7]. The 

challenge encountered when using CAL and 

PPD measurements at the population level is 

that tooth  and site-specific data need to be 

summarized into values representing both 

the individual and the population [3]. 

Although whole-mouth examination is 

considered the gold standard for periodontal 

disease assessment, this is often difficult to 

be done, due to lack of time and resources. 

An alternative approach used by the 

National Health and Nutrition Examination 

Survey III was periodontal assessment 

performed in two randomly selected 

quadrants [8]. 

The aim of the present study was to 

compare half-mouth with whole-mouth 

(gold standard) examinations, based on CAL 

and PPD assessments. 

 

MATERIAL AND METHODS 

This pilot investigation was designed as a 

cross-sectional, pretreatment study. Twenty-

one adult subjects with moderate and severe 

periodontal disease and no systemic diseases 

were recruited from a private dental clinic, 

Bucharest, Romania. All patients had at least 

20 teeth. Periodontal full-mouth 

examinations were conducted by one trained 

examiner (RC). A total of 2040 

interproximal sites were examined. The 

periodontal status was assessed based on the 

CDC/AAP periodontitis case definition for 

population-based studies [6]. 

Gingival recession followed by probing 

depth were measured at the four 

interproximal sites per tooth, as previously 

described [6], using a color coded UNC-15 

periodontal probe. Obtained data were 

expressed as number of sites with a specific 

measurement, per quadrant and per mouth. 

Finally, based on the percentage of patients, 

the results were compared between couples 

of quadrants and full-mouth recordings. 

Kruskal-Wallis test was used for 

comparisons. A p-value of 0.05 was 

considered statistically significant. Statistical 

analyses were performed using Stata/IC 14 

(StataCorp. 2015. Statistical Software. 

College Station, TX, USA). 

 

RESULTS AND DISCUSSIONS 

The mean age of patients was 40.5 years 

old. Nine patients were females.  

No statistical significant differences 

between two-quadrant and full-mouth 

assessments were recorded when comparing 

patients’ percentages, in terms of CAL (Figs. 

1-5) and PPD (Figs. 6-10) measurements. 

Minimal misclassifications were observed. 

 

Figure 1. Percentage of patients with 

clinical attachment loss (mm) at > 1 site 

(whole mouth examination)  

 

Figure 2. Percentage of patients with 
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clinical attachment loss (mm) at > 1 site 

(quadrants 1 and 3)  

 

Figure 3. Percentage of patients with 

clinical attachment loss (mm) at > 1 site 

(quadrants 2 and 3) 

 

Figure 4. Percentage of patients with 

clinical attachment loss (mm) at > 1 site 

(quadrants 1 and 4) 

 

Figure 5. Percentage of patients with 

clinical attachment loss (mm) at > 1 site 

(quadrants 2 and 4)  

 

 

 

Figure 6. Percentage of patients with 

probing depth (mm) at > 1 site(whole mouth 

examination)  

 

Figure 7. Percentage of patients with 

probing depth (mm) at > 1 site (quadrants 1 

and 3)  

 

Figure 8. Percentage of patients with 

probing depth (mm) at > 1 site (quadrants 2 

and 3)  
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Figure 9. Percentage of patients with 

probing depth (mm) at > 1 site (quadrants 1 

and 4)  

 

 

Figure 10. Percentage of patients with 

probing depth (mm) at > 1 site (quadrants 2 

and 4)  

Many attempts have been made in order 

to measure accurately periodontal diseases at 

individual and population levels. One 

particular feature of periodontal data is 

represented by measurements at the 

site/tooth level for some variables, whilst 

other variables require measurements at the 

subject level. However, much information is 

lost if values across sites and teeth are 

averaged within the same patient. Therefore, 

when appropriate, site/tooth level analyses 

seem to be preferred to subject level 

analyses [9]. 

The present study aimed to seek for 

reliable representations of presence and level 

of periodontitis as substitutes for full-mouth 

recordings. In a previous study based on 

different statistical assessments, all partial-

mouth measures tended to underestimate the 

prevalence of periodontal conditions [10]. 

However, in that study, two half-mouth 

methods consisted of partial examinations of 

sites, as compared to gold standard [10]. 

Based on mean score calculations for 

clinical measures, other studies considered 

half-mouth examinations as an acceptable 

alternative to whole mouth assessment [1, 

11].  

Quantifying loss of periodontal 

attachment, although requires experience, 

time and cooperation, is the actual tool to 

measure periodontal disease and to validate 

other tools of measurement [3]. 

Nevertheless, use of CAL measurements as 

the only tool for case definition, without 

taking into account PPD, is considered as an 

important limitation [12]. 

Clinical measures are subject to validity 

and measurement errors. Consequently,  

misclassification of periodontal disease may 

result in either an underestimation or 

overestimation of the effect sizes for the risk 

factors of interest in a population consisting 

of many presymptomatic cases [13]. With 

respect to the present study, only moderate 

and severe cases were analyzed. 

Depending on the issues addressed, 

different surveillance systems may be used 

in subsets of teeth, if the aim is disease 

monitoring, or full clinical examination and 

radiographic measures, if the aim is to detect 

and treat all periodontal lesions [3]. 

 

CONCLUSIONS 

 In the present study, random half-mouth 

protocols were considered reliable to 
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reproduce full-mouth examination, giving 

good estimations for case prevalence.  

 

 

Acknowledgements 

 This work was supported by the Sectoral Operational Programme Human Resources 

Development (SOP HRD), financed from the European Social Fund and by the Romanian 

Government under the contract number POSDRU/187/1.5/S/156069. 

 

 

REFERENCES 

1. Vettore MV, Lamarca Gde A, Leao AT, Sheiham A, Leal Mdo C. Partial recording protocols for 

periodontal disease assessment in epidemiological surveys. Cad Saude Publica. 2007; 23(1):33-42. 

2. Dye BA, Thornton-Evans G. A brief history of national surveillance efforts for periodontal disease in 

the United States. J Periodontol. 2007; 78(7 Suppl):1373-1379. 

3. Beltran-Aguilar ED, Eke PI, Thornton-Evans G, Petersen PE. Recording and surveillance systems 

for periodontal diseases. Periodontol 2000. 2012; 60(1):40-53. 

4. Page RC, Eke PI. Case definitions for use in population-based surveillance of periodontitis. J 

Periodontol. 2007; 78(7 Suppl):1387-1399. 

5. Ursărescu I-G, Pavăl D, Solomon SM, Păsărin L, Boatcă M, Nicolaiciuc O et al. Study regarding the 

IL1-Α and IL1-Β levels in gingival crevicular fluid in patients with chronic periodontitis and 

osteoporosis. Rom. J. Oral Rehab. 2016; 8(1):97-103. 

6. Eke PI, Page RC, Wei L, Thornton-Evans G, Genco RJ. Update of the case definitions for 

population-based surveillance of periodontitis. J Periodontol. 2012; 83(12):1449-1454. 

7. Begg M. Analysis of correlated responses. In:  Lesaffre E, Feine J, Leroux B, Declerck D, eds. 

Statistical and Methodological Aspects of Oral Health Research. John Wiley & Sons; 2009: 219-

240. 

8. Dye BA, Tan S, Smith V, Lewis BG, Barker LK, Thornton-Evans G et al. Trends in oral health 

status: United States, 1988-1994 and 1999-2004. Vital Health Stat 11. 2007(248):1-92. 

9. Tu YK, Gilthorpe MS. Key statistical and analytical issues for evaluating treatment effects in 

periodontal research. Periodontol 2000. 2012; 59(1):75-88. 

10. Beck JD, Caplan DJ, Preisser JS, Moss K. Reducing the bias of probing depth and attachment level 

estimates using random partial-mouth recording. Community Dent Oral Epidemiol. 2006; 34(1):1-

10. 

11. ShariatmadarAhmadi R, Kharazi Fard M, Mousavi V. Comparison of partial- and full-mouth 

examination in periodontal assessment among untreated patients. J Dent (Tehran). 2009; 6(3):116-

120. 

12. Preshaw PM. Definitions of periodontal disease in research. J Clin Periodontol. 2009; 36(1):1-2. 

13. Su CW, Yen AF, Lai H, Lee Y, Chen HH, Chen SS. Effects of risk factors on periodontal disease 

defined by calibrated community periodontal index and loss of attachment scores. Oral Dis. 2017; 

23(7):949-955. 

 


