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Abstract
Background: Significance of an index is well-known to the scientific community. However, the
choice of a best index among multiple similar indices is a challenge. Considering the differences in
scoring criteria, number of teeth examined, clinical applications, etc. the need to compare different
calculus indices on similar set of teeth was desirable.
Aim and Objective: The aim of this study is to compare 6 different calculus indices to assess their
inter- and intra-examiner reliability and reproducibility. In addition to this, the objective was to
assess their simplicity, time consumption, ease of clinical application and suitability for clinical trial
and/or epidemiological purpose.
Materials and Methods: Two examiners examined 50 randomly selected patients, to evaluate six
different calculus indices, viz. Oral hygiene index, Sign grading system, periodontal disease index,
Calculus surface severity index, Volpe-Manhold index and Marginal line calculus index. Few
patients were reassessed by the same examiner to detect the reproducibility. Raw data thus obtained
was filtered, tabulated and subjected to statistical calculations.
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Conclusion: There was no single index which completely fulfils all the ideal requisites to the score
10 on a VAS scale. However, within the limits the study it could be said that Sign Grading System
has combined advantages of OHI and PDI and can be included in other basic and/or clinical studies.

Introduction
An index has been defined as "a numerical value describing the relative status of a population
on a graduated scale with definite upper and lower limits, which is designed to permit and facilitate
comparison with other populations classified by the same criteria and methods". Significance of
an index is well-known to the scientific community. However the choice of a best index among
multiple similar indices is a challenge. Considering the differences in scoring criteria, number of
teeth examined, clinical applications, etc. The need to compare different calculus indices on similar
set of teeth was desirable.
Some of the indices proposed earlier are still useful because their use enables a comparison to be
made with epidemiological findings of an earlier period [1-6]. However, most of the earlier known
indices do not fulfill the ideal requirements of an index, which should be simple, reproducible,
sensitive, acceptable, economical and amenable to statistical evaluation, as proposed by Davies et
al. [7].
Majority of indices [1-4] for assessment of calculus considered only 4 to 6 mandibular anterior
teeth. In this area, there are highest chances of calculus formation. Even a person having good
manual dexterity would have difficulty in cleaning the lingual surface of the mandibular anterior
region. Then, assessing the overall oral hygiene based on examination of mandibular anterior teeth
only would give false positive results. Secondly, for calculus surface severity index, detection of 0.5
mm to 1 mm difference is clinically difficult. Calculus surface index [4] has scores 0 and 1; thus, this
index is not sensitive enough to explain small changes between sites/patients.
Significance of indices
For individual patients an index can provide individual assessment to help a patient recognize
an oral problem. Reveal the degree of effectiveness of present oral hygiene practices. Motivate
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the person in preventive and professional care for the elimination
and control of oral disease. Evaluate the success of treatment by
comparing index scores [7].

up to seconds) to evaluate time required for each index for grading
the particular segment. For 5 patient, time was measure sequentially
from (1 to 6) 1st index (OHI) to last index (VMI). While for another
5 patient time measured in reverse order from (6-1) last index (VMI)
to 1st index (OHI). Time was measured for all 10 patients, for each
examiner.

In research an index is used to determine baseline data before
experimental factor are introduced. Measure the effectiveness of
specific agents for the prevention, control or treatment of oral
conditions. Measure the effectiveness of mechanical devices for
personal care, such as toothbrush, interdental devices, or water
irrigators. In epidemiologic purpose show the prevalence and trends
of incidence of a particular condition occurring within the given
population. Compare the effects of a community program and
evaluate the results.

Grading of indices
CSSI, MLCI, VMI these indices are originally designed for
assessment of only mandibular anterior, so to reduce the bias related
to time required to assess a particular segment, only mandibular
anteriors were decided to be scored for all the 6 indices. Scoring
requires adequate light, mouth mirror, explorer, UNC 15 probe,
and three-way syringes for marginal line calculus index, and Volpe
Manhold index.

The aim of this study was to compare 6 different calculus indices to
assess their inter- and intra-examiner reliability and reproducibility.
In addition to this, the objectives were to assess their simplicity in
understanding scoring criteria, flexibility of an index to fit different
clinical situations, time required, ease of clinical application,
suitability for clinical trial or epidemiological purpose, acceptability
by the patient.

Statistical Analysis
Intra-examiner reproducibility and inter-examiner reliability was
assessed by chi square test. Simplicity and ease of clinical application of
an index are subjective criteria, and were evaluated by each examiner
on VAS scored from 1 to 10. Time: Average time for each index in 9
patients was assessed up to closest second. Flexibility, quantifiability
and suitability based on the design of index, was evaluated by mutual
discussion between examiners. Acceptability based on judging patient
comfort level.

Material and Methods
It is a randomized cross-sectional clinical study. The study
population (N=30) was randomly selected from the Department of
Periodontology, MGV’s KBH Dental College and Hospital, Nashik.
Approval from Research and Ethics Committee of the institution was
obtained before the start of the study. Informed consent was obtained
from all the study participants before their enrolment in the research.

Results
Reproducibility
Rechecked of the patient: Examiner 1: Examiner no. 1 when
recorded SGS index twice, scored it as 1.55 and 1.62 suggesting the
index is reproducible. Similar results were found for OHI and PDI
index. But the scores were significantly different for CSSI, MLCI,
VMI (p<0.05). Suggesting the index is not reproducible (Table 1).

Patients having at least 6 mandibular anterior teeth and presence
of supra/subgingival calculus and those patients who were ready to
spare some time for the study and come for a recall in case a repeat
examination is planned was including the study.

Rechecked of the patient: Examiner 2: Examiner no. 2 when
recorded SGS index twice scored it as 2.12 and 2 (chi square p>0.05)
suggesting the difference in scores is statistically non-significant and
that the index is reproducible. Similar results were found for OHI and
PDI index. But the difference in scores were statistically significant for
CSSI, MLCI, VMI (p<0.05). Suggesting the index is not reproducible
(Table 2).

Indices used for study

1) Oral Hygiene Index (OHI) (JC Green, j vermillion 1960) [1]
2) Sign Grading System (SGS) (Agrawal AA 2011) [8]
3) Periodontal Disease Index (PDI) (Ramford 1959) [9]
4) Calculus Surface Severity Index (CSSI) (Ennever, Sturzenberger,
Radike Aw 1961) [4]

Table 1: Rechecked of the patient- Examiner 1.

5) Marginal line calculus index (MLCI)(Muhlemann HR, Villa P
1967) [2]

6) Volpman, Manhold index (VMI)(Volpe AR, Manhold JH 1962)
[3]

Method
To assess the reliability of the index, each investigator examined
a total of 30 patients and scored for all calculus indices individually.
Every investigator re-examined randomly selected 10 patients out
of 30 (33.33%) to assess the reproducibility of the index. There
was at least 30 min gap between two examinations on a particular
patient by the same investigator to reduce/eliminate the memory
effect. Participants were preferably re-examined on the same day to
eliminate Hawthorne effect [8], as they would tend to clean their teeth
knowing that a dentist would examine them. Checking the patients
on the same day also eliminated the attrition/mortality effect on the
results.

Score 1

Score 2

P value

SGS

1.55

1.62

>0.05 NS

OHI

2.87

3

>0.05 NS

PDI

2.5

3.2

>0.05 NS

CSSI

6.25

8.4

<0.05

MLCI

43.92

57.42

<0.05

VMI

8.89

10.1

<0.05

Table 2: Rechecked of the patient- Examiner 2.

In 10 randomly selected patients, time was measured (rounded
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Indices

Score 1

Score 2

P value

SGS
OHI

2.12

2

>0.05 NS

3.5

3.5

>0.05 NS

PDI

2.9

2.58

>0.05 NS

CSSI

7.85

7.6

<0.05

MLCI

56.22

64

<0.05

VMI

10.1

9.3

<0.05

2022 | Volume 7 | Article 2290

Agrawal AA, et al.,

Annals of Clinical Case Reports - Periodontics

Table 3: Evaluation of inter-examiner reliability.
Indices

Examiner 1 (mean value

Examiner 2 (mean value)

P value

OHI

3.375

1.8

>0.05 NS

SGS

2.101

2.4

>0.05 NS

PDI

2.746

2.8

>0.05 NS

CSSI

7.72

6.3

<0.05

MLCI

60.13

50.6

<0.05

VMI

9.7

9.5

<0.05

Table 4: OHI requires less time than any other index.
Median ± SD
Different Indices
(examiner 1)
Oral hygiene index

9.77 ± 2

10.2 ± 2.7

Sign grading system

37.77 sec ± 9.98

20.7 ± 6.89

Periodontal disease index

44.22 sec ± 13.28

28 ± 10

71.77sec ± 2.33

59.1 ± 9

74.44 sec ± 13.91

64 ± 14.38

81 sec ± 43.93

65.4 ± 29.12

Marginal line calculus index
Calculus surface severity
index
Volpe-Manhold index

Figure 3: Calculus surface severity index and Marginal line calculus index
was non flexible indices.

Median ± SD
(examiner 2)

Visual Analytic Scale (VAS), Oral hygiene index is the easiest index
and sign grading system was second easiest index. While Calculus
surface severity index was the most difficult index to measure (Figure
2).
Time consumption: Examiner no.1 and 2 recorded time required
for all six indices. For OHI index examiners took 9.77 ± 2 sec and 10.2
± 2.7 sec respectively; for SGS index 37.77 sec ± 9.98 and 20.7 sec ±
6.89, for PDI 44.22 sec ± 13.8 and 28 sec ± 10, for MLCI 71.77 sec ±
2.33 and 59.1 sec, time required for CSSI 74.44 sec ± 13.91 and 64 ±
14.38, for VMI 81 ± 43.93 and 65.4 sec ± 29.12. These values suggest
that OHI requires less time than any other index (Table 4, 5).
Flexibility: Is the ability of the specific criteria specified in an
index to meet different clinical situations, such as erupting teeth,
presence of orthodontic brackets, fractured tooth etc. Depending
of the criteria specified (rules), all indices can be scored on VAS,
according to visual analytic scale, and Sign grading system was the
most flexible index. Oral hygiene index was the second most flexible
index after Sign grading system. Calculus surface severity index and
Marginal line calculus index was non flexible indices (Figure 3).

Figure 1: Simplicity in understanding the scores.

Suitability: Based on information in their original articles,
design of the scoring criteria and time required to assess a particular
segment.SGS, OHI, PDI can use for Clinical trials & epidemiological
or research purpose while CSSI, MLCI, VMI only useful for clinical
trials as they are time consuming too.
Quantifiability and Acceptability: The all indices are amenable
to statistical analysis and were well accepted by patients.

Discussion
Dental indices or index can be considered as the main tool
of epidemiological studies in the dental diseases to find out the
incidence, prevalence and severity of the diseases, based on which
preventive programs are adopted for their control and prevention.
Epidemiological indices are attempts to quantify clinical conditions
on a graduated scale, thereby facilitating comparison among
populations examined by the same criteria and methods [9].

Figure 2: Ease of applying the score in clinical scenario.

Evaluation of inter-examiner reliability: Examiner no. 1 and 2
when recorded SGS index twice, examiner no. 1 scored it as 2.1 and
examiner no. 2 scored it as 2.4 and p>0.05(chi square test) suggesting
the index is reliable. Similar results were found for OHI and PDI
index, But the scores were significant for CSSI, MLCI, VMI (p<0.05)
Suggesting the index is not reliable (Table 3).

The purpose of this study was to assess ideal requisites of the
six different calculus indices. Testing the intra or inter-examiner
reproducibility and reliability of calculus indices is important as they
reflect the reliability of such indices when used in clinical trials and
in research purpose. Any classification system or grading system
is introduced so that the information can be recorded easily and
accurately and can be communicated effectively among professionals
around the world. In this study six different calculus indices were

Simplicity in understanding the scores: According to Visual
Analytic Scale (VAS), Oral hygiene index is the simplest index and
sign grading system was second simplest index. While Calculus
surface severity index was the most difficult index to measure (Figure
1).
Ease of applying the score in clinical scenario: According to
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Table 5: Quantifiability & acceptability.
VAS

VAS

VAS

Simplicity

Ease of application

Time

Flexibility

Quantifiability &
Acceptability

Reliability

Reproducibility

OHI

10

10

9.9 sec

4

√

>0.05

>0.05

SGS

8

8

29.2 sec

5

√

>0.05

>0.05

PDOI

9

7

36.1 sec

2

√

>0.05

>0.05

compared on the basis of clarity, objectivity, sensitivity, acceptability
and suitability, reproducibility and reliability.

the limits the study it could be said that Sign Grading System has
combined advantages of OHI and PDI and can be included in other
basic and/or clinical studies.

So on the basis of statistical analysis oral hygiene index, sign
grading system and periodontal disease index fulfill all ideal requisites
simplicity, flexibility, ease of application on the basis of VAS scale,
suitability as this three index are able to use clinical or epidemiologic
or research purpose. The scoring criteria were not time consuming
as it required approximately 9 sec to 10 sec for assessing oral hygiene
index, 20.7 sec for sign grading system, 28 sec for periodontal index.
While other three indices are time consuming as they required more
than a minute to score. All six indices OHI, SGS, PDI, CSSI, MLCI,
and VMI were accepted by patients; also all indices are amenable
to statistical analysis. To judge the reliability of the index, all three
investigators examined 30 patients and 10% of patients were
reassessed to evaluate the reproducibility. All necessary measures
were taken to reduce or eliminate the bias and confounding variables
which could have affected the outcome of this study.

Limitations
1.

Smaller sample size.

2.

More examiners would give greater validity to the results.
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