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Introduction

Abstract

Aim: The aim of this study was to evaluate the validity of partial CPITN
(PCPITN) and full-mouth CPITN (FCPITN) indexes from CPITN index versions
used in the diagnosis of periodontal disease.

Methodology: The study included 1,000 patients over the age of 20. The
clinical attachment loss examination and clinically assisted full-mouth
periodontal examination (gold standard) including the depth of the
periodontal pocket on probing and dental stones were performed. PCPITN
and FCPITN index versions were compared with the gold standard oral
examination. Sensitivity, specificity and diagnostic estimation tables were
statistically created from the obtained data.

Results: For Gingivitis, the sensitivity of the PCPITN index was found to
be 68.88%, specificity was 85.94% and the field value under the Receiver
Operating Characteristic (ROC) curve was 0.6893. For periodontitis, FCPITN
index sensitivity was 89.28%, specificity was 96.56% and field value under
the ROC curve was 0.931.

Conclusion: Although FCPITN and PCPITN indexes have a near moderate
value in the diagnosis of gingivitis, they were found to be more effective
in the diagnosis of periodontitis. We think that the FCPITN index is
particularly effective in the diagnosis of periodontitis.
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world (1,2). The indexes are needed to objectively
identify and diagnose the clinical signs of periodontal

Periodontal diseases are infectious diseases that
cause various clinical symptoms in the gums and loss of
bone and attachment in supporting tissues. If an
inflammatory condition is not controlled, the
periodontitis symptoms affecting the supporting tissues
develop. Epidemiological studies show that periodontal
diseases are among the most common diseases in the
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diseases, to quantify the prevalence and severity of the
disease in society, and to determine the degree of
destruction of supporting tissues. The main purpose of
periodontal indexes is to classify patients with or
without periodontal disease based on the numerical
values in the indexes. Each periodontal index created
to date has its own advantages and disadvantages (2).
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An Ideal Periodontal Index System should be simple,
reliable, objective, repeatable and easy to use (1,3).

There are many indexes that cover the progression
and etiology of periodontal disease and are used by
clinicians to describe changes in oral tissues (2). One of
these indexes is CPITN, designed for epidemiological
studies. This index was developed by Ainaino et al in
1982. (4). The index, adopted by the World Health
Organization (WHO), was modified twice in 1987 and
1997. In addition, one of the two versions of this index
is partial CPITN, where 10 teeth are evaluated, and the
other is full-mouth CPITN, where 28 teeth are
evaluated. (5)

The CPITN index has some limitations. One of them
is that because the CPITN index is based on a gradual
scoring, pocket measurement is correctly done in
approximately 30% of patients with excessive dental
stones and 25% of patients with gum bleeding and deep
pockets. The second is the lack of measurement of
tooth mobility and attachment loss, which are
important clinical symptoms of periodontal disease.
According to these results, the CPITN index, which is
widely used worldwide cannot exactly measure
periodontal disease (6).

There is a lack of a standard diagnostic method in
comparing the studies with CPITN. The aim of this study
was to evaluate the sensitivity and specificity of the
PCPITN and FCPITN indexes in estimating the diagnosis
of periodontal disease.

Materials and Methods
Sampling

This study is cross-sectional epidemiological
research and was conducted with the permission of the
Ethics Committee of Adiyaman University Faculty of
Medicine. The study group was created in a total of
1,000 patients, 483 of whom were women and 517 men,
who were randomly selected between December 2018
and October 2019. Prior to the application, the
objectives of the research were explained to the
patients and written informed consent forms were
obtained by informing that the participation in the
research was voluntary. This study was conducted in
patients admitted to the Periodontology Clinic of
Adiyaman University Faculty of Dentistry

Clinical oral examination

In this study, clinical examinations and periodontal
measurements of patients were performed by 2
competent periodontists (X.X) using Who sonde (Hu
Friedy, Chicago, USA). Ful-mouth periodontal
examinations were performed. Individuals with gum
bleeding, inflammation and edema in at least one
region were evaluated as gingivitis, individuals with
more than 3 mm pocket depth, clinical attachment loss
and gingival recession in at least one region were
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evaluated as periodontitis. Then, diagnostic tests of
CPITN versions were compared with sensitivity,
specificity and accuracy ratios. A pilot study was
conducted to standardize examinations and clinical
measurements. Then each dentist examined 20 people
in the pilot study and made clinical measurements.
Then the examination results of the dentists were
compared and the sensitivity and specificity levels
among the dentists were calibrated at the ratio of least
80% (7).

CPITN measurements

In our research, full-mouth examination of
individuals was performed with 4 surfaces of each
tooth, and CPITN index data were recorded. In the
CPITN index, the presence of healthy periodontium
(score 0), the presence of gum bleeding (score 1), the
presence of tooth stones (score 2), the presence of 4-5
mm periodontal pockets (score 3) and the presence of
periodontal pockets (score 4) of 6 mm and above were
determined. The teeth in the posterior region were
scored in pairs and the highest value was recorded.
Individuals who did not have at least one permanent
tooth in each region were not be included in the study.
In our study, patients with CPITN 1 and 2 scores were
determined as gingivitis, and patients with CPITN 3 and
4 scores were determined as periodontitis group (8).
The partial and full version procedures of CPITN index
were defined by Ainamo et al. (9).

Partial CPITN index (P CPITN): Ten permanent
teeth (17.16, 11, 26, 27, 36, 37, 31, 46, 47) were
examined in the evaluation of existing regions
(sextants) scores.

Full-mouth CPITN index (F CPITN): Permanent
teeth (17-14, 13-23, 24-27, 37-34, 33-43, and 44-47) in
every region of the mouth except the third molar were
examined.

Statistical Analysis

Data were evaluated in the computer
environment with SPSS 23.0 package software (SPSS,
Chicago, IL, USA). Simple descriptive mean values are
given as standard deviation (SD) and percentage
distributions. The ROC curve was created to evaluate
sensitivity, specificity, predictive values, diagnostic
accuracy rates shown in diagnostic estimation tables.
The statistical significance level was considered as
p<0.05.

Results

The distribution of gender, mean age and
periodontal status of the patients included in the study
groups are shown in Table 1. One thousand patients
with an average age of 32.27+12.03, i.e. 517 (51.7%)
males and 483 (48.3%) females, participated in the
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study. The participants had a prevalence of periodontal
disease as 94.7% (gold standard)

Sensitivity, specificity and diagnostic accuracy
rates of periodontal screening tests are shown in Table
2. All measured percentage values are made in the 95% ROC Curve
Cl (confidence range). The measured gingivitis PCPITN
sensitivity was 68.88%, the specificity was 84.94%, and
gingivitis accuracy was 80.3%. Measured periodontitis .
FCPITN sensitivity was 89.28%, the specificity was
96.56% and gingivitis accuracy was 93.1%.

ROC curves of both CPITN versions for gingivitis are
shown in Figure 1. Areas below the ROC curve of FCPITN
and PCPITN were found to be similar and statistically
significant (p<0.001). FCPITN, however, performed
slightly better than PCPITN.

Source of the Curve

—FCPITN ROC Area:0.9310
PCPITN ROC Area:0.7701
Reference Line

=
@
I

Sensitivity

o
=
1

0,2

ROC Curve 00— T

T T
00 02 04 0§ 08 10
1 - Specificity

Source of the Curv

— FCPITNROC Area:0.”
PCPITN ROC Area0 !
Reference Line

Figure 2. ROC curve for PCPITN and FCPITN in patients
with periodontitis
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As shown in Figure 2, the ROC curves of both CPITN
versions of periodontitis are seen. FCPITN has better
area below the ROC curve than PCPITN. It was found to
be statistically significant (p<0.001).

All these assessments are based on the largest area
under the ROC curve. The best sensitivity and
specificity values at cut off points were seen in PCPITN
: : for gingivitis and FCPITN for periodontitis.
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Figure 1. ROC curve for PCPITN and FCPITN in patients
with gingivitis

Table 1. Demographic characteristics of patients

Categories(N) Percent(%) MeanSD*

Gender

Female 483 48.3

Male 517 51.7

Age 32.27+12.03

Periodontal condition

Periodontal health 53 5.3
Gingivitis 467 46.7
Periodontitis 490 49

*Standard Deviation.
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Table 2. Diagnostic power of periodontal disease by PCPITN and FCPITN inde

Gingivitis Periodontitis
Measure FCPITN(%) PCPITN(%) FCPITN(%) PCPITN(%)
Sensitivity 34.74 68.88 89.28 25
Specificity 82.95 85.94 96.56 95.80
Positive predictive value 50.21 70.81 95.93 84.39
Negative predictive value 71.98 84.81 90.84 58.44
Diagnostic accuracy 67 80.3 93.1 62.1
Discussion ‘ In CPITN index, gum bleeding and tooth stone, and
periodontal pocket depth are taken as reference for
Many periodontal indexes are used in the diagnosis of gingivitis and periodontitis,

epidemiological studies of periodontal diseases. CPITN
index is widely used worldwide today. This is easy to
use, fast and cost-effective, but also has several
disadvantages. PCPITN index version usually gives
biased estimates of the severity and prevalence of deep
periodontal pockets and advanced periodontal diseases
in the CPITN population (2). The size of these biased
estimates depends on the dental groups, some parts of
the mouth, and the severity of the disease in the
particular population (10,11). In this study, it was
analyzed using some parameters related to the
prevalence and diagnosis of periodontal diseases in
adult patients with methods commonly used in
epidemiological studies. Partial and full recording
systems and full-mouth findings were compared. While
both were significant in the diagnosis of gingivitis,
complete recording systems were more successful in
the diagnosis of periodontitis.

The basic requirement in epidemiological studies
is that the exact definition of the disease to be
screened must be made. However, there are no
standardized criteria for periodontal disease field scans
for this purpose. Due to a wide range of clinical
features of periodontal diseases, there are difficulties
in developing diagnostic tests in epidemiological
research: Periodontal pocket depth, which can be
probed and from the clinical features that are
particularly helpful in diagnosing periodontitis, and
variability of threshold values used in clinical
attachment loss and alveolar loss (5,12). As a result,
the use of partial recording systems that do not reflect
full mouth conditions is becoming common.

In previous studies, the rates of periodontitis and
gingivitis in our society were found to be %30.5, %69.5
by Eren et al. (13), and %30.5, %69.5 by Ertimer et al.
(14), while we found as %49, %46.7, respectively. In our
study, the high rate of periodontitis may have been due
to the wide age range of adult individuals and the fact
that it was made in a narrow area.
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respectively. In our study, the area below the ROC
curve of FCPITN is greater than 0.70, which suggests
that FCPITN is moderately effective in the diagnosis of
gingivitis. However, low sensitivity (34.74%) and high
false-negative values may not be suitable for diagnosis.
Although it has a high specificity (82.95%), the highest
sensitivity is desired for screening purposes to
determine the disease rather than accidentally showing
the disease. The balance between the sensitivity and
specificity is determined when the cutoff point is taken
as moderate.

PCPITN and FCPITN index have values below the
ROC curve close to each other in the diagnosis of
gingivitis and are effective in moderate diagnosis,
which is sourced from that the CPITN index ignores
false pockets, clinical attachment, and alveolar bone
loss. (15). Also in our study, the area values under the
ROC curve are higher than Taiwo et al. (16) and
consistent with the values of Bassani et al. (5).

Although the FCPITN index version used in our
study examined all the teeth in the mouth, it was not
more effective in the diagnosis of periodontitis due to
the choice of the highest in scoring and not taking into
account the loss of clinical attachment. As Baelum et
al. (17) indicated, the ratio of deep periodontal
pockets was found to be low and faulty. Therefore,
they reported that the CPITN index has no universal
validity.

In our study, the FCPITN index we used in the
diagnosis of periodontitis was highly effective with a
high ROC value (93.1%), high sensitivity (89.28%) and
high specificity (96.56%). These findings are close to
the sensitivity value (97.6%) of Marchoda et al. (10). In
contrast, the PCPITN index is moderate effective with
a lower ROC and sensitivity value. Also in our study, the
area under the ROC curve was found higher than the
values of Bassani et al. (5) Its reason can be explained
by the large sample volume of our study and the
different heterogeneity of the population. It can also
be thought that the reason is that the ROC curve has
different cutoff points. In this study, the lower values
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of the PCPITN version under the ROC curve may be due
to the evaluation of data from only 10 teeth in the
mouth by the PCPITN index. As mentioned in previous
studies, the diagnosis of severe periodontitis is more
valuable than chronic periodontitis for CPITN index
(5,9). When studying with the CPITN index, it is
necessary to be cautious in interpreting the CPITN 's
result data carefully, especially in population
selection.

Conclusions

CPITN periodontal index is still widely used
worldwide, although it has some disadvantages.
Although FCPITN and PCPITN indexes, which are CPITN
index versions, were close to being moderate effective
in gingivitis diagnosis, they were found to be more
effective in periodontitis diagnosis. We think that
FCPITN index is particularly effective in diagnosis of
periodontitis at an excellent level. In order to achieve
a more accurate result in the diagnosis of periodontal
diseases by these two versions, epidemiological studies
with large sample volumes are needed.
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