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ABSTRACT 

The aim of the present study was to determine the periodontal status of patients seeking 
orthodontic treatment. One hundred patients with an age range of 12-25 years and having a 
full complement of permanent dentition, reporting to the orthodontics department were selected. 
Patients having major medical problems, history of having antibiotics, orthodontic treatment and 
smoking were excluded. 

Community Periodontal Index was used to assess the periodontal status of these patients. 
From these 100 patients, Data was analyzed by using SPSS (Version 8.0) in personal computer. 
Results showed that gingival bleeding was the main presentation of the patients who reported 
to the orthodontics department to seek treatment, followed by calculus. 

Key words: Periodontal status, Patients seeking orthodontic treatment, Community Periodontal 
Index. 

INTRODUCTION 

Orthodontics has become an essential part of 
Dental practice. Importance of maintaining good 
oral hygiene cannot be overlooked, especially before 
and during orthodontic treatment. 

There is a definitive role of oral hygiene and 
periodontal status in orthodontic treatment planning. 
The periodontal status of patients undergoing 
orthodontic treatment has been the focus of attention 
by Orthodontists and Periodontists'. The importance of 
a high standard of oral hygiene during orthodontic 
treatment is such that patient is expected to demon-
strate it before orthodontic treatment is commenced 
2,3,4,5,6,7. 

A number of studies have been done in different 
parts of the world to evaluate the oral hygiene status 
of the patients, especially those receiving orthodontic  

appliances4, 8, 9, 10, 11, 12, 13, 14. In Pakistan, some studies have 
been done on periodontal status of the different samples 
but not on patients seeking orthodontic treatment 15. 

This study was aimed to get such a data at the 
Orthodontic department of the de'Montmorency Col-
lege of Dentisrtry Lahore, by scoring with Community 
Periodontal Index (CPI) on a sample reporting for 
orthodontic treatment 

MATERIALS AND METHODS 

One hundred patients reporting to the orthodontic 
department, de'Montmorency College of dentistry Lahore 
were selected randomly, irrespective of sex. The age range 
of the patients was 12 to 25 years chronologically. All 
patients had a full complement of permanent dentition 
through first/second molars16. Care was taken to exclude 
patients who were having: major medical 
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problems like diabetes mellitus4,5,6,8,9,17, antibiotic therapy 
during the past two months6, abnormal para functional 
habits', abnormal hard and soft tissue morphology like cleft 
lip and cleft palate patients', history of any active orthodontic 
treatment and smokers18. 

After obtaining consent of the patients, periodontal 
examination was done by the authors using CPI index 
(Community Periodontal Index) formerly known as 
CPITN index (Community Periodontal Index of Treat-
ment Need), with the help of WHO CPI periodontal 
probe. Individual patient's CPI scores were recorded 
and assessed according to Annexure 1. 

The mean, standard deviation and range for quan-
titative variables were computed using SPSS version 
8.0 for Windows. To determine any significant differ-
ences in the periodontal status of 100 patients accord-
ing to gender and the method of oral hygiene, paired t-
test was used. 

For intra-examiner reliability, 20 cases were ran-
domly selected from the main sample of 100 patients 
and their CPI scores were reevaluated two weeks after 
the first examination. For inter-examiner reliability, 
another colleague of the orthodontic department was 
asked to evaluate the CPI status of the selected pa-
tients. Data for the examiner reliability was analyzed 
by kappa statistics using SPSS 8.0 software for the 
Windows. 

COMMUNITY PERIODONTAL INDEX (CPI) 19
 

(Formerly called Community Periodontal Index of 
Treatment Needs or CPITN) 

Indicators 

Three indicators of periodontal status are used for 
this assessment: 

1. Gingival bleeding 

2. Calculus 

3. Periodontal pockets 

A specially designed lightweight CPI probe with a 
0.5 mm ball tip is used, with a black band between 3.5 
and 5.5 mm and rings at 8.5 and 11.5 mm from the ball 
tip (Figure I). 

Sextants 

The mouth is divided into sextants defined by tooth 
numbers: 18-14, 13-23, 24-28, 38-34, 33-43, and 44-48 *. 

Distribution of the mouth into six sextants 

**S1                                       S2                      S3
 

18-14 13-23 24-28 
48-44 33-43 34-38 

       S6                       S5                    S4 

* Tooth numbering is according to the FDI system. 
** S represents the six sextants and the numbers from 

1-6 denotes the number of sextant. 

Index teeth 

For adults aged 20 years and over, the teeth to be 
examined are: 

17/16 11 26/27 

47/46 31 36/37 

The two molars in each posterior sextant are paired 
for recording. 

For subjects under the age of 20 years, only six 
teeth; 16, 11, 26, 36, 31, and 46 are examined. This 
modification is made to avoid, scoring the deepened 
sulci associated with eruption as periodontal pockets. 
For the same reason, when examining children under 
the age of 15 years, pockets should not be recorded, i.e. 
only bleeding and calculus should be recorded. 

RESULTS 

The mean age of the selected 100 patients reporting 
to the orthodontic department was 18.03 ± 3.60 years 
with a range from 12 to 25 years. The gender 
distribution of the sample was 37% males and 63% 

 

Fig 1. WHO Community Periodontal Index Probe 
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females. The percent distribution of age in years is 
clear from Figure 2, showing that maximum number 
of patients, i.e. 15 % were of 20 years of age, followed 
by 13 % and 11% having 22 years and 14 years 
respectively. 

As far as the method of oral hygiene is concerned, 
only 5 % reported the use of mouthwash, while the 
remaining 95% used only the toothbrush and tooth-
paste. It was found that 58 % of the patients brushed 
their teeth twice a day, while remaining 42% either 
brushed once a day or after 2-3 days. 

The mean, minimum and maximum CPI scores 
of the six sextants including their cumulative score  

(summed up CPI score of the six sextants) is shown in 
Table 1. It was found that the second sextant 
(maxillary anterior segment) had a statistically 
significantly lower mean CPI score when compared 
with the rest of the five sextants at p < 0.01. 

From Table 2, it is clear that there were no 
statistically significant differences (p>0.05) between 
the mean CPI scores of male and female patients, 
for the six sextants and their cumulative CPI score. 

Table 3 shows the details of the CPI score of the six 
sextants. CPI score 0 was shown by 8.16 % of the 
sextants, score 1 by 62.33 % of the sextants, showing 
that the most common presentation of these patients 

TABLE 1: CPI SCORE OF 100 PATIENTS 
CPI score Number Mean CPI 

Score + SD 
Minimum 
CPI Score 

Maximum 
CPI Score 

First sextant 100 1.50 ± 0.81 0 4 
Second sextant 100 0.90 ± 0.57 0 3 
Third sextant 100 1.41 ± 0.75 0 3 
Fourth sextant 100 1.34 ± 0.71 0 3 
Fifth sextant 100 1.26 ± 0.79 0 3 
Sixth sextant 100 1.39 ± 0.64 0 3 
Cumulative CPI score 100 7.80 ± 3.11 2 17 

 

TABLE 2: CPI SCORE OF 100 PATIENTS ACCORDING TO GENDER 
CPI score Number Mean CPI 

Score + SD 
Minimum 
CPI Score 

Maximum 
CPI Score 

p-value 

First sextant      
Male 37 1.51 ± 0.83 0 4  
Female 63 1.49 + 0.80 0 4 NS 

Second sextant      
Male 37 0.97 ± 0.72 0 3  
Female 63 0.85 + 0.47 0 2 NS 

Third sextant      
Male 37 1.45 ± 0.76 0 3  
Female 63 1.38 + 0.74 0 3 NS 

Fourth sextant      
Male 37  1.35 ± 0.71 0 3  
Female 63 1.33 + 0.71 0 3 NS 

Fifth sextant      
Male 37 1.13 ± 0.82 0 3  
Female 63 1.33 + 0.78 0 3 NS 

Sixth sextant      
Male 37 1.37 ± 0.59 1 3  
Female 63 1.39 + 0.68 0 3 NS 

Cumulative CPI score      
Male 37 7.81 ± 3.41 2 17  
Female 63 7.79 + 2.94 3 17 NS 

 
NS stands for "Not Significant" p > 0.05 
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TABLE 3: CPI SCORE OF INDIVIDUAL SEXTANTS OF 100 PATIENTS 

CPI score 
Sextants Total 

sextants 
Percent 

% First Second Third Fourth Fifth Sixth 
0 4 21 4 4 14 2 49 8.16 
1 56 69 63 68 54 64 374 62.33 
2 28 9 21 18 24 27 127 21.16 
3 10 1 12 10 8 7 48 8 
4 2 0 0 0 0 0 2 0.33 
Totalsextants 100 100 100 100 100 100 600 100 

 
 

TABLE 5: DISTRIBUTION OF CPI SCORE OF 100 PATIENTS ACCORDING TO 
METHOD OF ORAL HYGIENE 

CPI score Number Mean t SD Minimum Maximum p-value 
First sextant      

Toothbrush + toothpaste 95 1.53 -± 0.80 0 4  
Toothbrush + toothpaste 5 0.80 +±.44 0 1 p < 0.05 

+ mouthwash      
Second sextant      

Toothbrush + toothpaste 95 0.92 ± 0.56 0 3  
Toothbrush + toothpaste 5 0.400 + 0.54 0 1 p < 0.05 

+ mouthwash      
Third sextant      

Toothbrush + toothpaste 95 1.43 t 0.76 0 3  
Toothbrush + toothpaste 5 1.00 + 0.00 0 1 NS 

+ mouthwash      
Fourth sextant      

Toothbrush + toothpaste 95 1.37 ± 0.70 0 3  
Toothbrush + toothpaste 5 0.60 + 0.54 0 1 p < 0.05 

+ mouthwash      
Fifth sextant      

Toothbrush + toothpaste 95 1.29 ± 0.79 0 3  
Toothbrush + toothpaste 5 0.60 + 0.54 0 1 p < 0.05 

+ mouthwash      
Sixth sextant      

Toothbrush + toothpaste 95 1.41 ± 0.66 0 3  
Toothbrush + toothpaste 5 1.00 + 0.00 1 1 NS 

+ mouthwash      
Cumulative CPI score      

Toothbrush + toothpaste 95 7.97 ± 3.07 2 17  
Toothbrush + toothpaste 5 4.40 + 1.51 3 6 p < 0.05 

+ mouthwash       

NS stands for "Not Significant" p > 0.05 
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TABLE 4: MAXIMUM CPI SCORE IN 100 PATIENTS 

Maximu
m CPI 

 

Total 
patients 

Percent 
% 

1 37 37 
2 45 45 
3 16 16 
4 2 2 
Total 100 100 

 



was gingival bleeding. Calculus (CPI score 2) was 
detected in 21.16 % of the sextants. Shallow pockets, 
i.e. CPI score 3 (pocket depth of 4-5 mm) was found in 
8 %, while deep pockets (CPI score 4) having pocket 
depth of 6 mm or greater were shown by 0.33 % of the 
sextants. CPI score 4 was found in the first sextant of 
one male and one female subjects (Table 2), making it 
2 sextants out of 600 total sextants. 

As far as the details of individual sextants are 
concerned; first, third, fourth and sixth sextants had the 
highest prevalence of CPI score 1, followed by score 2, 
3 and 0. In second sextant, CPI score 1 was followed by 
score 0, 2 and 3. For the fifth sextant CPI score 1 was 
followed by score 2, 0 and 3. This showed that CPI 1 
had the highest prevalence in the six sextants. 

From Table 4, it is clear that 45 patients had CPI 
score 2 as their maximum CPI score in any one of the 
six sextants, followed by CPI score 1 in 37, score 3 in 
16 and score 4 in 2 patients. 

Table 5 shows the distribution of the mean CPI 
scores of 100 patients according to the method of the 
oral hygiene. Although only 5 % used mouthwash, 
their mean CPI score was significantly lower than the 
mean CPI score of patients who only used toothbrush 
and toothpaste at p<0.05. 

DISCUSSION 

The periodontal status of patients receiving fixed 
orthodontic appliances has been the focus of attention, 
both by the orthodontists and periodontists 1. It is 
believed that greater plaque retentive nature of orth-
odontic appliances aid in plaque accumulation at gingi-
val margins, contributing to gingival inflammation l' 2' 
4,5,6, 7, 20. 

The aims of the present study were to determine 
the periodontal status of patients reporting to orth-
odontic department for consultation. 

Study sample consisted of 100 patients, selected 
irrespective of sex, reporting to the orthodontic depart-
ment to seek treatment. 

Although the periodontal status of patients using 
mouthwash was significantly better (p<0.05) than those, 
who only used routine toothbrushing methods (Table 5), 
the number of such patients were only 5 %, showing that 
in our setting, less importance is given to the extra oral 
hygiene aids. Similarly, it was found that, only 58 % 
brushed their teeth twice daily, while 36 % reported  

once daily toothbrushing. Remaining 6% were least 
interested in regular oral hygiene practices. 

The second sextant (maxillary anterior segment) 
had a statistically significantly better periodontal status 
as compared to the posterior segments of the mouth 
(Table 1). This is in agreement with the study con-
ducted by Per Gjermo and associates in 15 years old, 
Brazilian schoolchildren 21. 

Gingival bleeding (CPI 1) was found in 374 out of 
600 sextants (62.33 %), making it the most prevalent 
periodontal disease (Table 3). The second most com-
mon presentation was calculus, found in 127 sextants 
(21.16%). Healthy sextants and shallow pockets were 
having almost similar frequency (8.16 % and 8 % 
respectively). Only two sextants showed deep pockets 
(CPI score 4). As far as the details of the individual 
sextants are concerned, again gingival bleeding was the 
most prevalent finding. 

Results of the present study showed a high preva-
lence of bleeding gums and calculus, if compared with 
the following studies; 

Murtomaa and Meurman 22 found that more than 
half of the 217, 25-26 years old students at the 
University of Helsinki had healthy gingiva, as 
assessed by CPITN and no one had deep pockets. This 
high prevalence of healthy gingiva might be due to 
the fact that the participants were born in Helsinki and 
they had assess to the community based dental care 
free of charge until the age of 18 years, which might 
have motivated them as far as the maintenance of oral 
hygiene is concerned. 

Abdul-Kadir and Yassin 23 found that only 25.08 % 
of the 303, 6-15 years old; Proto-Malay children had 
periodontal disease, with only 9.36 % having calculus. 
In an another study Abdul-Kadir 24 found that 66.8 % of 
the 15-18 years old West Malaysian schoolchildren 
were having healthy gingiva. Taani 25 noted similar 
findings, while examining 15-16 years old Jordanian 
adolescents. This is in contrast to the findings of our 
study (Table 3) in which almost 92% had some form of 
periodontal disease. 

However, if compared with the following studies, 
present study showed a low prevalence of calculus and 
periodontal pockets; 

Marcio Fernando de Moraes and associates12, while 
studying 53 patients having average age of 38.8 years, at 
Dental School of the University of Sao Paulo Brazil, 
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Annexure 1 
CPI - PERIODONTAL STATUS OF PATIENTS 
CRITERIA FOR COMMUNITY PERIODONTAL INDEX 

0 Healthy 

1 Bleeding observed, directly or by using mouth mirror, after probing 

2 Calculus detected during probing, but all the black band* on the probe visible 

3 Pocket 4 - 5 mm (gingival margin within the black band on the probe) 

4 Pocket 6 mm or more (black band on the probe not visible) 

N.B: * Portion of probe between 3.5 and 5.5 mm. 

found that only 3.9 % of the sites examined had CPITN 
score 0 and 1, while calculus and shallow pockets 
were found in 83 % of the examined sites. Morris, 
Steele and White 14 found that 73 % ofthe UK adults 
had calculus. 

Per Gjermo and associates 21 in a Brazilian study 
found that only two of the 308, 15 years old schoolchil-
dren had healthy gingiva and more than 60 % of the 
segments had either calculus or shallow pockets. Al-
though the age of the Brazilian sample was 
comparable to that of the present study, but its 
participants were taken from a population having a 
high prevalence of periodontitis. 

Abdul Qadir Khero 26 in Oral Surgery department 
of the Liaqat Medical College Hospital, Hyderabad 
Pakistan, found that 67 % of the patients had either 
calculus or shallow pockets, while 22 % showed 
gingival bleeding, which again is in contrast to the 
findings of our study. Similar findings were noticed in 
other studies done elsewhere 27,28,29,30,31,32,33,34,35. 

So, if compared with most of the studies, the 
patients reporting to the orthodontics department 
had a low prevalence of calculus and shallow 
pockets. This could be due to the; younger age of the 
patients and secondly the patients for the present 
study were not selected from the general population. 
Instead these patients sought consultation for 
orthodontic treatment and they could be considered 
as motivated patients, as far as the maintenance of 
oral hygiene is concerned. 

CONCLUSIONS 

Patients reporting to the orthodontics department 
to seek orthodontic treatment, showed gingival bleed-
ing as the most prevalent finding, found in 62% of the 
sextants, followed by calculus, healthy gingiva and  

shallow pockets. Deep pockets were only found in 
two sextants. 
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