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INTRODUCTION

Maintaining good oral hygiene is a challenge for
anyone but particularly for orthodontic patients,
whose appliances make adequate plaque removal diffi-
cult, due to the increase in the surfaces and the
inaccessibility of some areas1, resulting in poor oral
hygiene, and accumulated food debris along the gingi-
val margin leads to gingival and periodontal dis-
eases2,3,4,5,6,7.

Active cooperation of orthodontic patients is essen-
tial over a prolonged treatment and involves keeping
appointments and maintenance of an adequate level
of oral hygiene and refrain from hard and sticky
foods8.

Orthodontists must emphasize patient education,
motivation and regular monitoring of oral hygiene1.
Infact ongoing monitoring of gingival and periodontal
health by orthodontists throughout treatment period
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and repeated reinforcements of acceptable oral hy-
giene measures has become an integral part of modern
orthodontic practice2.

A number of studies have been done in different
parts of the world to evaluate the effectiveness of
different oral hygiene programs for patients undergo-
ing fixed orthodontic treatment 9,4,10,11,12,13,14,15.

This study was aimed to get such a data at the
Orthodontic department, de,Montmorency College of
Dentistry, Punjab Dental Hospital Lahore, by
scoring with Community Periodontal Index (CPI) on 20
patients selected from the main sample by dividing
them into an experimental and a control group.

MATERIALS AND METHODS

One hundred patients reporting to the orthodontic
department, de,Montmorency College of Dentistry,
Punjab Dental Hospital, Lahore were selected ran-
domly, irrespective of sex. The age range of the pa-
tients was 12 to 25 years chronologically. All patients
had a full complement of permanent dentition through
first/second molars16. Care was taken to exclude pa-
tients who were having major medical problems like
diabetes mellitus9,4,5,6,10,17, antibiotic therapy during the
past two months6, abnormal parafunctional habits4,
abnormal hard and soft tissue morphology like cleft lip
and cleft palate patients history of any active orthodon-
tic treatment and smokers18.

After obtaining consent of the patients, periodontal
examination was done by the authors using CPI index19

(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.

From the main sample of 100 patients, twenty
patients having CPI scores of 0, 1 or 2 in each sextant,
irrespective of sex and age were selected from the main
sample.

For comparison of periodontal status, further two
groups (experimental and control) often each were
formed.

The experimental group received oral hygiene
instructions2, while the control group did not receive
these instructions.

• Accumulation of plaque and gingival inflam-
mation related to the fixed orthodontic
appliances was emphasized to the pa-
tients.2,4

• Modified Bass tooth brushing technique was
demonstrated to the patients.4,21,22

No instructions were given to each group
regarding the type of toothbrush, toothpaste, use
of mouthwashes or any other special oral hygiene
aids.

The patients received fixed orthodontic appliances
and the level of their oral hygiene was scored with CPI
Index, immediately prior to start of orthodontic treat-
ment (pretreatment) and at 1, 3 and 6 months after the
orthodontic appliance placement.

The mean, standard deviation and range for quan-
titative variables were calculated by using SPSS ver-
sion 8.0 for Windows.

For inter-group and intra-group comparison of CPI
scores of experimental and control groups, indepen-
dent and paired t-tests were 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)23

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

Indicators

Three indicators of periodontal status are used for
this assessment: Gingival bleeding, calculus, periodon-
tal 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.
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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 experimental group was 18.00
± 2.98 years with a range of 13 to 22 years. The male:
female ratio was 3:7 making it 30%: 70%. Mean age of
the male patients was 17.66 ± 3.51 years with a range
of 14-21 years, and that of the females was 18.14 ± 3.02
years with a range of 13-22 years.

The mean age of the control group was 17.30 ± 4.29
years with a range of 13-25 years. Male to female ratio
was 6: 4 making it 60 % males and 40 % females. The
mean age of the male patients was 18.66 ± 4.63 years
with a range of 13-25 years. The mean age of female

patients was 15.25 ± 3.20 years with a range of 13-20
years.

Tables 1 and 2 shows the mean CPI score of the
experimental and control groups at baseline, first,
third and sixth month during orthodontic treatment.

COMPARISON BETWEEN EXPERIMENTAL
AND CONTROL GROUPS

No statistically significant differences (p>0.05) were
found between experimental and control groups at
baseline, first, third and sixth month during orthodon-
tic treatment, for the six sextants and their cumulative
CPI score (Table 3).

CHANGES WITHIN THE EXPERIMENTAL
GROUP

Table 4 shows the month wise comparison groups
of the experimental group for six sextants and their
cumulative CPI score. First, third, fourth and sixth
sextants showed no statistically significant (p>0.05)
changes in the periodontal status, when compared
from baseline to first, third and sixth month during
orthodontic treatment.

Second sextant showed significant changes in the
mean CPI score at first and third month after the start
of orthodontic treatment at p<0.01. However changes
at sixth month were less marked with p<0.05. This
shows a slight improvement in the periodontal status
statistically.

No significant changes (p>0.05) were noticed for
the fifth sextant at first, third and sixth month when
compared with the mean CPI score of the baseline.
However, if the mean CPI score of the sixth month
(1.80 ± 0.42) is compared with the score of the first and
third months (1.40 ± 0.51 and 1.50 ± 0.52, respectively),
statistically significant changes were found.

As far as the cumulative CPI score of the experi-
mental group is concerned, changes in the mean CPI
score were statistically significant at first month
(p<0.05), third month (p<0.01) and at sixth month
(p<0.05), during orthodontic treatment.

CHANGES WITHIN THE CONTROL GROUP

The mean CPI score of the control group at baseline,
first, third and sixth month during fixed orthodontic
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MEAN CPI SCORE ± SD
SEXTANTS Baseline First month Third month Sixth month

First 1.10±0.56 1.20 ±0.42 1.10±0.31 1.20 ±0.42

Second 0.40 ±0.51 1.00 ±0.00 1.00 ±0.00 1.10±0.31

Third 1.10±0.56 1.20 ±0.42 1.00 ±0.00 1.10±0.31

Fourth 1.00 ±0.47 1.00 ±0.47 1.10±0.31 1.20 ±0.42

Fifth 1.20 ±0.78 1.40 ±0.51 1.50 ±0.52 1.80 ±0.42

Sixth 1.00 ±0.47 0.90 ±0.31 1.00 ±0.00 1.00±0.00

Cumulative CPI score 5.80±1.81 6.70 ±1,25 6.70 ±0.94 1 7.40 ±1.26

TABLE 1: MEAN CPI SCORE OF EXPERIMENTAL GROUP AT BASELINE, FIRST MONTH, THIRD
MONTH AND SIXTH MONTH

TABLE 3: COMPARISON BETWEEN EXPERIMENTAL AND CONTROL GROUPS FOR
STATISTICALLY SIGNIFICANT DIFFERENCES

P-VALUE SEXTANTS Cumulative
First Second Third Fourth Fifth Sixth CPI Score

Baseline
Experimental group NS NS NS NS NS NS NS
Control group
First month
Experimental group NS NS NS NS NS NS NS
Control group
Third month
Experimental group NS NS NS NS NS NS NS
Control group
Sixth month
Experimental group NS NS NS NS NS NS NS
Control group

NS stands for “Not significant” p > 0.05

MEAN CPI SCORE ± SD
SEXTANTS Baseline First month Third month Sixth month

First 1.00 ±0.00 1.00 ±0.00 1.00 ±0.00 1.10±0.31

Second 0.80 ±0.42 0.80 ±0.42 0.90 ±0.31 1.10±0.31

Third 1.00 ±0.00 1.00 ±0.00 1.20 ±0.63 1.40 ±0.69

Fourth 1.00 ±0.00 1.10±0.31 1.40 ±0.51 1.60 ±0.51

Fifth 0.80 ±0.42 1.10±0.31 1.30 ±0.48 1.70 ±0.67

Sixth 1.00 ±0.00 1.10±0.31 1.10±0.31 1.30 ±0.67

Cumulative CPI score 5.60 ±0.69 6.10 ±0.56 6.90 ±0.99 8.20 ±1.75

TABLE 2: MEAN CPI SCORE OF CONTROL GROUP AT BASELINE, FIRST MONTH,
THIRD MONTH AND SIXTH MONTH
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treatment is shown in Table 2. From Table 5, it is clear
that First, second, third, and sixth sextants showed no
statistically significant (p>0.05) changes in the peri-
odontal status, when compared from baseline to first,
third and sixth month during orthodontic treatment.

As far as the fourth and fifth sextants are con-
cerned, they showed statistically significant changes in
the mean CPI score at third month (p<0.05) and a little
more significant changes (p<0.01) at sixth month dur-
ing orthodontic treatment.

Cumulative CPI score of the control group showed
significant changes in periodontal status at first month
(p<0.05) and significantly more worsening of the peri-
odontal status at third and sixth month of treatment
(p<0.01).

If we compare Tables 3, 4 and 5, it is clear that
although no significant differences were found between
experimental and control groups at different record-
ings (p>0.05), but as a group, control group showed
more significant changes in CPI score at sixth month

TABLE 4: WITHIN-GROUP COMPARISON FOR STATISTICALLY SIGNIFICANT DIFFERENCES
(EXPERIMENTAL GROUP)

COMPARISON GROUPS P-VALUE
Sextants Baseline Baseline Baseline First month First month Third month

↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓
First month Third month Sixth month Third month Sixth month Sixth month

First NS NS NS NS NS NS

Second p<0.01 p<0.01 p < 0.05 NS NS NS

Third NS NS NS NS ‘NS NS

Fourth NS NS NS NS NS NS

Fifth NS NS NS NS p < 0.05 p < 0.01

Sixth NS NS NS NS NS NS

Cumulative p < 0.05 p<0.01 p < 0.05 NS NS p < 0.05
CPI score

Note: NS stands for “Not significant” p > 0.05

TABLE 5: WITHIN-GROUP COMPARISON FOR STATISTICALLY SIGNIFICANT
DIFFERENCES (CONTROL GROUP)

COMPARISON GROUPS P-VALUE
Sextants Baseline Baseline Baseline First month First month Third month

↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓
First month Third month Sixth month Third month Sixth month Sixth month

First NS NS NSNS NS NS NS

Second NS NS NS NS NS

Third NS NS NS NS NS NS

Fourth NS p < 0.05 p < 0.01 NS p < 0.05 NS

Fifth NS p < 0.05 p < 0.01 NS p < 0.05 p < 0.05

Sixth NS NS NS NS NS NS

Cumulative p < 0.05 p<0.01 p < 0.01 p < 0.05 p < 0.01 p<0.01
CPI score

Note: NS stands for “Not significant”
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(p<0.01) as compared to experimental group (p<0.05).
Similarly the difference of the mean CPI score between
baseline and sixth month for experimental group was
27 % and that for the control group was 46.4%.

DISCUSSION

The periodontal status of patients receiving fixed
orthodontic appliances has been the focus of attention,
both by the orthodontists and periodontists2. It is
believed that greater plaque retentive nature of orth-
odontic appliances aid in plaque accumulation at gingi-
val margins, contributing to gingival inflamma-
tion2,3,4,5,6,7,24.

Monitoring of gingival and periodontal status by
orthodontists throughout the treatment period and
enforcement of an acceptable oral hygiene program has
become an integral part of modem orthodontic treat-
ment2,21,22,24,25,26,27,28.

The aims of the present study were to evaluate
the effectiveness of an oral hygiene program demon-
strated to patients undergoing fixed orthodontic treat-
ment2’21.

Out of the main sample of 100 patients, 20 patients
having good periodontal status, and in need of fixed
orthodontic treatment were selected and divided into
two groups (experimental and control) of 10 patients
each, irrespective of sex. Relation between fixed orth-
odontic treatment, plaque accumulation and gingival
inflammation was explained in detail to the experimen-
tal group. In addition they were asked to use modified
Bass tooth brushing technique4’21’22. The periodontal
status of these 20 patients (experimental and control
groups) was evaluated before and during fixed orth-
odontic treatment.

PERIODONTAL STATUS OF EXPERIMENTAL
AND CONTROL GROUPS

Experimental and control groups consisted of ten
patients each. The mean age of the experimental group
was 18.00 ± 2.98 years and that of the control group was
17.30 ± 4.29 years. Both the groups received fixed
orthodontic appliances, but the experimental group
also received oral hygiene instructions, they were
demonstrated and asked to use the modified Bass
toothbrush technique.

Comparing the experimental group with the con-
trol group; at first, third and sixth month during
orthodontic treatment, no statistically significant dif-
ferences (p>0.05) were found in the periodontal status
between these two groups. However as a group, both
experimental and control group patients showed dete-
rioration of periodontal health. But statistically, this
deterioration was more marked in the case of control
group, not receiving oral hygiene instructions.

Study done by Fredrik Lundstrom, Sven-Erik Hamp
and Sture Nvman 22 also supports the above findings.
They studied periodontal health of 60 children under-
going orthodontic treatment, with a mean age of 13.5
years. Study sample was divided into four subgroups.
Active orthodontic treatment was preceded by an intro-
ductory period of six weeks, consisting of oral hygiene
instructions delivered to each patient on a fortnightly
basis, regarding the use of Bass method of tooth
brushing, along with tooth polishing using rubber cups
and fluoride containing polishing paste.

At the start of active orthodontic treatment, differ-
ent sets of hygiene instructions were given to the three
test groups, while the control group patients did not
receive any hygiene instructions. When the test group,
which received instructions, regarding the use of Bass
tooth brushing technique was compared with the con-
trol group patients, no significant differences in the
periodontal status of the two groups were found, al-
though as a group their periodontal health deterio-
rated. Similar findings were noticed for other two test
groups, who received instructions regarding the use of
chlorhexidine mouthwash and a combination of mouth-
wash use and tooth brushing technique.

Somewhat similar findings were noted by these
authors in an another study29. Another finding in their
studies22,27 were mat after the removal of fixed orth-
odontic appliances, periodontal status improved sig-
nificantly.

In an Australian study conducted at Westmead
Hospital. University of Sydney, Yeung and associates
claimed significant improvement of the oral hygiene of
orthodontic patients receiving oral hygiene instruc-
tions, as compared to the control group, which al-
though received fixed orthodontic treatment but did
not receive any hygiene instructions. The results of
this Australian study appear to be in contrast to the
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findings of the present study. However in the Yeung’s
study, no evaluation of the periodontal status was done
during the period of active treatment, instead it was
evaluated after the end of the orthodontic treatment.
This is contrary to the procedures carried out in our
study and in other studies mentioned earlier22’27. An-
other explanation for the better results could be that
the oral hygiene program employed in this Australian
study was more thorough and repetitive. This program
consisted of four weekly sessions before the com-
mencement of orthodontic treatment. Each session
lasted 30 minutes and was administered by a dental
hygienist. Session 1 consisted of provision of informa-
tion on plaque formation and its relationship to gingi-
val inflammation. Bass technique of tooth brushing
was also demonstrated to the patients. Session 2
consisted of a brief lecture on nutrition and dietary
habits. Session 3 consisted of plaque control evaluation
using disclosing dyes. Session 4 provided an opportu-
nity to review the dental health information received
by the patient up to that time. As compared to this
preventive program, oral hygiene instructions given to
the orthodontic patients in our study were not so
intense.

However, different studies done else-
where21’22’24’25’27’28’29 supports the findings of our study
that as a group the oral hygiene of experimental and
control groups deteriorated significantly during orth-
odontic treatment.

In the end it can be said that the effectiveness of a
preventive program delivered to the orthodontic
patients can be altered by factors such as: patient
compliance, devotion and skillfulness of the people
delivering the program, and contents of the preventive
program.

CONCLUSIONS

No statistically significant differences (p>0.05)
were found on comparing the periodontal status
of fixed orthodontic patients who received oral
hygiene instructions with those who did not receive
the instructions. However, it was found that as a group,
periodontal status of patients who received oral hy-
giene instructions deteriorated less than those who
were not instructed. There is a need to incorporate
and evaluate more intense oral hygiene programs in
future.
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