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Abstract: Purpose: The purpose of this study was to determine whether the use of Listerine (Johnson & Johnson pvt ltd India) 

mouthrinse in addition to the standard oral hygiene regimen (tooth brushing) has a beneficial effect for orthodontic patients in 

maintaining proper oral health. Materials and Methods: Patients within their first 6 months of orthodontic treatment were assigned 

either to the brushing (Group I; n=20) or Rinse (Group II; n= 20) group. Initially, all participants underwent an oral prophylaxis and 

were given instructions on oral hygiene maintenance. Measurements were recorded for the bleeding index (BI), modified gingival index 

(MGI) and plaque index (PI) that provided baseline values (T0). Subsequent measurements were taken at 3 months (T1) and 6 months 

(T2). Mean BI, MGI, and PI at T0, T1, and T2 were compared statistically between the groups. Results: The scores of BI, MGI, and PI 

over time were significantly different between the two groups. Patients who had Listerine in their daily oral hygiene regimen exhibited 

significantly lower scores for BI and MGI at T2 than the patients who only brushed. Conclusions: Use of a mouth rinse in addition to 

the standard oral hygiene regimen is found to be beneficial for orthodontic patients in maintaining proper oral health. Adding Listerine 

to the daily oral hygiene regimen reduces plaque accumulation and gingivitis development in orthodontic patients over a 6-month 

period. 
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1. Introduction 
 

During orthodontic treatment, the development of white spot 

lesions is almost inevitable if oral hygiene is poor.
24,29

 

Demineralization is more commonly seen on the buccal 

surfaces of orthodontically treated teeth than on untreated 

teeth.
13 

This is due to the prolonged plaque retention around 

the brackets, which causes a decrease in pH when certain 

bacteria interact with sugars.
8,22,24,27,39 

These incipient lesions 

can appear in as little as 2 to 3 weeks after plaque 

accumulation in buccogingival areas of the teeth.
24

 The 

presence of white spot lesions may lead to patient 

dissatisfaction at the end of orthodontic treatment and may 

necessitate cosmetic intervention by a dentist.  

 

The development of gingivitis and hyperplastic gingiva is 

also a well-recognized problem during orthodontic treatment 

with fixed appliances.
24,29

 The primary causative factor in 

the development of gingivitis is the insufficient removal of 

supragingival plaque. The presence of orthodontic fixed 

appliances makes tooth brushing more difficult and 

predisposes the patient to plaque buildup on the buccal 

surfaces of teeth around the brackets. Additionally, many 

orthodontic patients, especially children and adolescents, fail 

to brush and floss because they find this procedure time-

consuming and tedious in the presence of orthodontic 

archwires.
4
 Clinical studies have shown an increase in the 

levels of Streptococcus mutans and lactobacilli, the main 

pathogens associated with the initiation and development of 

caries, in the dental plaque after placement of orthodontic 

attachments.
9,24,32 

 

A common strategy to improve mechanical plaque removal 

is to incorporate a chemotherapeutic agent, such as an 

essential-oil mouth rinse, into the oral hygiene regimen.
1
 

Essential oils (EOs) are organic compounds that are 

extracted from plants with various distillation methods.
42

 

Numerous periodontal studies have confirmed the ability of 

the essential-oil mouth rinses to kill a broad spectrum of 

microorganisms in vitro and in vivo.
17,18

 Clinical trial 

evidence is available showing that oral hygiene status is 

significantly improved when antibacterial mouth rinses are 

added to daily oral hygiene measures compared with tooth 

brushing alone.
35

 

 

EO-derivatives were found to be efficient in the 

management of orofacial pain due to their analgesic 

properties. Furthermore, studies indicated that EOs are 

capable of the management of dental anxiety before certain 

surgical procedures.
43

 

 

The bactericidal efficacy of Listerine, the essential oil 

containing mouth rinse, has long been recognized.
17,18 

The 

clinical benefits associated with the bactericidal activity of 

Listerine include prevention and reduction of supragingival 

plaque and gingivitis, decreased intrinsic oral malodor and a 

significant decrease in viable bacteria contained in the 

aerosols that are generated during dental procedures.
17,18 
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Listerine can significantly reduce the accumulation of 

supragingival plaque and development of gingivitis. Hence 

the purpose of this study was to determine whether the use 

of Listerine mouthwash in addition to the standard oral 

hygiene regimen (tooth brushing) has a beneficial effect for 

orthodontic patients in maintaining proper oral health in the 

regional population. 

 

2. Materials and Methods 
 

Materials 

This prospective clinical trial study was conducted in the 

Department of Orthodontics and Dentofacial Orthopedics on 

40 patients. Informed consent was obtained from subjects 

and their parents. This study protocol was approved by the 

institutional committee ethical committee. Sample size was 

determined by a power analysis based on mean and standard 

deviation values for periodontal indices presented in a 

previous study by Charles CA et al.
10 

The enrolment criteria 

for patients were as follows: patients requiring fixed 

orthodontic treatment, Age between 13-30, Complete 

permanent dentition (except third molars). Patients with 

previous orthodontic treatment, presence of any prosthesis, 

intra oral infection, any medical condition, systemic disease 

or medication, history of bad habits (tobacco chewing, 

smoking) were excluded from the study. 

 

Methods 

The patients were assigned in an alternate manner either to 

the Group I (Control Group) (n=20) or Group II (Rinse 

Group) (n=20).At the beginning of the study, all of the 

subjects were given instructions on proper method of 

brushing and importance of oral hygiene maintenance. Each 

participant was given an initial oral prophylaxis. Subjects in 

the control group were given oral-B toothbrushes (Fig 1a) 

and instructed to brush twice daily. Subjects in the rinse 

group were given Listerine mouthwashes along with Oral-B 

tooth brushes (Fig 1b) and instructed to rinse vigorously for 

30 seconds twice daily with 20 ml of Listerine in addition to 

their basic oral hygiene regimen (tooth brushing ) 

 

The Bleeding Index (BI), Modified Gingival Index (MGI), 

and Plaque Index (PI) were measured at three time intervals. 

T0: Pre treatment, T1: (3 months), T2: (6 months. All 

clinical measurements were performed by the same 

examiner at T0, T1 and T2. All of the subjects in the 

mouthrinse group were monitored monthly for compliance 

by having them bring back empty mouthrinse bottles from 

the previous month.  

 

In the present study BI (Fig 2) was scored as described by 

Saxton and Vander Ouderaa
26

 upon probing the buccal 

sulcus of the Ramfjord teeth (upper right first molar, upper 

left central incisor, upper left first premolar, lower left first 

molar, lower right central incisor, lower right first premolar) 

as Score 0 : Absence of bleeding after 30 seconds, Score 1 : 

Bleeding observed after 30 seconds, and Score 2 : 

Immediate bleeding. The MGI (Fig 3) was scored according 

to the MGI on the buccal marginal gingiva of the Ramfjord 

teeth as :Score 0: Absence of inflammation, Score 1: Mild 

inflammation (either marginal or papillary gingival unit), 

Score 2: Mild inflammation (entire marginal and papillary 

gingival unit),  Score 3: Moderate inflammation, and Score 

4: Severe inflammation. The PI (Fig 4) was scored 

according to the Turesky modification on the Quigley-Hein 

PI
36

 on the buccal surface of Ramfjord teeth using disclosing 

agent as : Score 0: No plaque; Score 1: Discontinuous band 

of plaque at the gingival margin, Score 2: Up to 1 mm 

continuous band of plaque at the gingival margin,  Score 3: 

Band of plaque wider than 1 mm but less than one-third of 

the surface, Score 4: Plaque covering one-third or more of 

the surface, but less than two-thirds of the surface, Score 5: 

Plaque covering two-thirds or more of the surface. 

 

 
Figure 1(a): Representative patient of Group I (Control 

group). 

 

 
Figure 1(b): Representative patient of Group II (Rinse 

group) 
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Figure 2: Recording of Bleeding Index (BI). 

 

 
Figure 3: Recording of Modified Gingival Index (MGI) 

 

 
Figure 4: Recording of Plaque Index (PI). 

 

3. Results 
 

All the data was collected and analysed by a single operator.  

 

4. Statistical Analysis 
 

The statistical software SPSS 16.0 was used for analysis of 

data. The descriptive statistics like mean, median, S.D and 

frequency distribution of data were calculated. 

 

The statistical tests used were as follows: The normality of 

data was tested by Shapiro Wilk test and found the data was 

not normally distributed, therefore the significance of data 

was tested by non-parametric test. The inter group 

comparison of parameters between groups was tested by 

Mann Whitney U-TestIntra group comparison i.e., the 

difference within group between two time intervals was 

tested by Wilcoxon sign rank test. The 95% C.I. and 5% 

level of significance was used for analysis of data. 

(*Significant p<0.05, ** Highly significant p<0.01 *** Very 

highly significant p<0.001,
NS

 not significant p>0.05) 

 

Table 1 Shows frequency distribution of samples in two 

groups with 20 patients in group I and 20 patients in group II 

(Graph 1). 

 

Table 2 Shows frequency distribution of males and females 

with 16 (40%) males and 24 (60%) females (Graph 2). 

 

Inter group comparison of BI, MGI and PI between two 

groups at three time intervals were done by Mann-Whitney 

U-Test (Table 4). The measurements at (T1) were not 

significantly different between the two groups (P >.05). At 

(T2) subjects in Group II had statistically significantly lower 

mean BI (P < 0.001), MGI (P<0.001), and PI (P <0.001) 

scores than the subjects in Group I.  

 

Comparison of BI (Graph 3) MGI (Graph 4) and PI 

(Graph 5) between two groups at different time intervals 

were done. It shows with increase in time intervals the BI, 

MGI and PI reduced in Group II (Rinse group) and 

increased in Group I (Control group). 

 

Intra group comparison of BI, MGI and PI between three 

time intervals within a group were done by Wilcoxon Signed 

Rank Test (Table 5). 

 

Group I (Graph 6) The BI, MGI and PI scores increased 

from (T0) to (T1) but were not statistically significant 

(p>0.05).The BI, MGI and PI scores increased between (T0) 

to (T2) and were significant statistically (p<0.05).The BI 

and MGI scores between (T1) and (T2) were significant but 

the difference in PI scores was not statistically significant ( 

P=0.083).  

 

Group II (Graph 7) The difference of BI, MGI and PI 

between (T0) and (T1) and between (T0) and (T2) in Group 

II were statistically significant (p<0.05). The scores of BI 

and MGI between (T1) and (T2) were significant but the 

difference in PI scores was not statistically significant ( 

P=0.008). 

 

Intra group comparison of BI, MGI and PI between males 

and females of Group I at three time intervals were done by 

Mann-Whitney U- Test (Table 6). It shows BI, MGI, and PI 

scores of Group I in males and females at three time 

intervals (T0), (T1) and (T2) were not significantly different 

in Group I (P >.05). 

 

Intra group comparison of BI, MGI and PI between males 

and females of Group II at three time intervals were done by 

Mann-Whitney U- Test (Table 7).It shows BI, MGI, and PI 

scores of Group II in males and females at three time 

intervals (T0), (T1) and (T2) were not significantly different 

in Group II (P >.05). 
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Tables 

 

Table 1: Frequency distribution of samples in two groups 
  Frequency Percent 

Group I 20 50 

Group II 20 50 

Total 40 100 

 
Table 2: Frequency distribution of males and females 

  Frequency Percent 

Male 16 40 

Female 24 60 

Total 40 100 

 

Table 3: Tests of Normality 

  Group 
Kolmogorov-Smirnov Shapiro-Wilk 

Statistic df Sig. Statistic df P value 

BI T0 
Group I 0.223 20 0.01 0.809 20 0.001 

Group II 0.335 20 0 0.641 20 0 

BI T1 
Group I 0.45 20 0 0.545 20 0 

Group II 0.438 20 0 0.611 20 0 

BI T2 
Group I 0.335 20 0 0.641 20 0 

Group II 0.487 20 0 0.495 20 0 

MGI T0 
Group I 0.255 20 0.001 0.787 20 0.001 

Group II 0.509 20 0 0.433 20 0 

MGI T1 
Group I 0.375 20 0 0.72 20 0 

Group II 0.45 20 0 0.448 20 0 

MGI T2 
Group I 0.311 20 0 0.76 20 0 

Group II 0.487 20 0 0.495 20 0 

PI T0 
Group I 0.274 20 0 0.856 20 0.007 

Group II 0.333 20 0 0.768 20 0 

PI T1 
Group I 0.322 20 0 0.817 20 0.002 

Group II 0.42 20 0 0.66 20 0 

PI T2 
Group I 0.438 20 0 0.58 20 0 

Group II 0.487 20 0 0.495 20 0 

. Lilliefors Significance Correction 

 

Table 4: Inter group comparison of BI, MGI and PI between 

two groups at three time intervals by Mann-Whitney U- Test 

  Group N 
Mean±Std. 

Deviation 
Median 

Significance by 

Mann Whiney 

U-test 

‗z‘ value p value 

BIT0 
Group I 20 .90±0.788 1 

-2.492 0.013* 
Group II 20 1.50±0.513 1.5 

BIT1 
Group I 20 1.05±0.394 1 

-1.125 0.261NS 
Group II 20 .90±0.447 1 

BIT2 
Group I 20 1.50±0.513 1.5 

-5.196 0.000** 
Group II 20 .20±0.410 0 

MGIT0 
Group I 20 .90±0.852 1 

-3.711 0.000** 
Group II 20 1.85±0.366 2 

MGIT1 
Group I 20 1.25±0.550 1 

-1.766 0.077NS 
Group II 20 1.00±0.324 1 

MGIT2 
Group I 20 1.60±0.681 1.5 

-5.174 0.000** 
Group II 20 .20±0.410 0 

PIT0 
Group I 20 1.05±0.826 1 

-3.45 0.001** 
Group II 20 1.95±0.605 2 

PIT1 
Group I 20 1.40±0.681 1 

-1.289 0.197NS 
Group II 20 1.15±0.489 1 

PIT2 
Group I 20 1.70±0.470 2 

-4.625 0.001** 
Group II 20 .80±0.410 1 

*Significant p<0.05, ** Highly significant p<0.01, *** Very 

highly significant p<0.001, 
NS

 not significant p>0.05 

 

 

 

 

 

 

 

 

 

Table 5: Intra group comparison of BI, MGI and PI between three time intervals within a group by Wilcoxon Signed Rank 

Test 

Group 
BI T1 – 

BI T0 

BI T2 – 

BI T0 

BI T2 – 

BI T1 

MGI T1 – 

MGI T0 

MGI T2 – 

MGI T0 

MGI T2 – 

MGI T1 

PI T1 – 

PI T0 

PI T2 – 

PI T0 

PI T2 – 

PI T1 

Group I 
―z‖ value -.775 -2.358 -3.000 -1.606 -2.568 -2.333 -1.698 -2.372 -1.732 

p value .439NS .018* .003** .108 NS .010* .020* .090 NS .018* .083 NS 

Group II 
―z‖ value -3.464 -3.963 -3.742 -4.123 -4.072 -4.000 -4.000 -3.758 -2.646 

p value .001** .000** .000** .000** .000** .000** .000** .000*8 .008 NS 

*Significant p<0.05, ** Highly significant p<0.01, *** Very highly significant p<0.001, 
NS

 not significant p>0.05 

 
Table 6: Intra group comparison of BI, MGI and PI between 

males and females of Group I at three time intervals by 

Mann-Whitney U- Test 

  Group N 
Mean±Std. 

Deviation 
Median 

Significance by 

Mann Whiney U-test 

‗z‘ value p value 

BIT0 
Male 9 1.05±0.601 1 

-1.175 0.295 NS 
Female 11 1.95±0.905 0 

BIT1 
Male 9 1.0±0.500 1 

-0.489 0.625NS 
Female 11 1.09±0.302 1 

BIT2 
Male 9 1.67±0.500 2 

-1.134 0.189 NS 
Female 11 1.36±0.55 1 

MGIT0 
Male 9 1.22±0.833 1 

-1.535 0.125 NS 
Female 11 0.64±0.809 0 

MGIT1 
Male 9 1.33±0.707 1 

-0.772 0.440NS 
Female 11 1.18±0.405 1 

MGIT2 Male 9 1.67±0.707 2 -0.422 0.673 NS 

Female 11 1.55±0.688 1 

PIT0 
Male 9 1.33±0.866 1 

-1.316 0.188 NS 
Female 11 0.82±0.751 1 

PIT1 
Male 9 1.44±0.882 1 

-0.213 0.831NS 
Female 11 1.36±0.505 1 

PIT2 
Male 9 1.56±0.527 2 

-1.243 0.214 NS 
Female 11 1.82±0.405 2 

*Significant p<0.05, ** Highly significant p<0.01, *** Very 

highly significant p<0.001, 
NS

 not significant p>0.05 
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Table 7: Intra group comparison of BI, MGI and PI between 

males and females of Group II at three time intervals by 

Mann-Whitney U- Test 

  Group N 
Mean ±Std. 

Deviation 
Median 

Significance by Mann 

Whiney U-test 

‗z‘ value p value 

BIT0 
Male 7 1.71±0.488 2 

-1.371 0.170 NS 
Female 13 1.38±0.506 1 

BIT1 
Male 7 1.14±0.378 1 

-1.762 0.078NS 
Female 13 .77±0.439 1 

BIT2 
Male 7 0.29±0.488 0 

-0.685 0.493 NS 
Female 13 0.15±0.376 0 

MGIT0 
Male 7 1.86±0.378 2 

-0.064 0.949 NS 
Female 13 1.85±0.376 2 

MGIT1 
Male 7 1.00±0.577 1 

0 1.000NS 
Female 13 1.00±0.000 1 

MGIT2 
Male 7 0.43±0.535 0 

-1.828 0.068 NS 
Female 13 0.08 ±0.277 0 

PIT0 
Male 7 1.86±0.690 2 

-0.515 0.606 NS 
Female 13 2.00±0.577 2 

PIT1 
Male 7 1.29±0.488 1 

-0.891 0.373NS 
Female 13 1.08±0.494 1 

PIT2 
Male 7 0.86±0.378 1 

-0.457 0.648 NS 
Female 13 0.77±0.439 1 

*Significant p<0.05, ** Highly significant p<0.01, *** Very 

highly significant p<0.001, 
NS

 not significant p>0.05 

 

 

 

 

Graphs: 

 
Graph 1: Frequency distribution of samples in two groups 

 

 
Graph 2: Frequency distribution of males and females 

 

 
Graph 3: Comparison of BI between two groups at different time intervals 

*Significant p<0.05, ** Highly significant p<0.01, *** Very highly significant p<0.001, 
NS

 not significant p>0.05 
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Graph 4: Comparison of MGI between two groups at different time intervals 

*Significant p<0.05, ** Highly significant p<0.01, *** Very highly significant p<0.001, 
NS

 not significant p>0.05 

 

 
Graph 5: Comparison of PI between two groups at different time intervals 

*Significant p<0.05, ** Highly significant p<0.01, *** Very highly significant p<0.001, 
NS

 not significant p>0.05 

 

 
Graph 6: Intra group comparison of BI, MGI and PI between different time intervals of Group I 

*Significant p<0.05, ** Highly significant p<0.01, *** Very highly significant p<0.001, 
NS

 not significant p>0.05 
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Graph 7: Intra group comparison of BI, MGI and PI between different time intervals of Group II 

*Significant p<0.05, **Highly significant p<0.01, *** Very highly significant p<0.001, 
NS

 not significant p>0.05 

 

5. Discussion 
 

Patients undergoing fixed orthodontic treatment are more 

prone to gingival inflammation because fixed orthodontic 

appliances are bulky and create a favorable environment for 

plaque accumulation.
34

 Mechanical plaque removal poses a 

challenge for orthodontic patients and different strategies 

have been implemented in order to control plaque formation, 

prevent the development of gingivitis and maintain oral 

health.
34

Santos A
35

 in his study on control of plaque and 

gingivitis concluded that oral hygiene status significantly 

improved when antibacterial mouthrinses were added to the 

daily oral hygiene regimen compared with tooth brushing 

alone. More specifically, chemotherapeutic agents with 

antimicrobial properties, such as 0.12% chlorhexidine 

(CHX), have been proposed as an adjunct to the standard 

oral hygiene protocol.
38

 However, prolonged use of these 

agents has been associated with side effects, such as 

hypersensitivity reactions, burning sensation and changes in 

taste and cause extrinsic tooth stains.
12

 Another potential 

approach for the management of oral health in orthodontic 

patients is the use of essential-oil containing mouthwashes 

due to their antimicrobial and anti-inflammatory 

properties.
20 

 

The bactericidal efficacy of Listerine, an essential oil-

containing mouthrinse, has long been recognized. The 

clinical benefits associated with the bactericidal activity of 

Listerine include prevention and reduction of supragingival 

plaque and gingivitis, and decreased intrinsic oral malodor, 

without an increase in extrinsic tooth staining.
14,17,18,31

 

Although rinsing with Listerine should not replace standard 

oral hygiene regimen, it could be an efficient adjunct to 

brushing in orthodontic patients who struggle to maintain 

their oral hygiene in the presence of fixed appliances.
7,10,11

 

 

It has been shown that oral hygiene deteriorates in as little as 

2 to 3 weeks after plaque accumulation and significantly 

improves when Listerine mouthrinse is added to daily oral 

hygiene regimen.
38 

Akbulut Y
2
 described that the short term 

effect (3 weeks) of Listerine mouthrinse on plaque 

demonstrated that additional rinsing helped in reducing 

plaque and gingivitis.Similarly long term studies by Gordon 

JM et al
21 

concluded that Listerine mouthrinse significantly 

reduced the development of plaque at 1, 3, 6 and 9 months 

and the development of gingivitis at 9 months. 

 

Our study evaluated the effect of Listerine mouthrinse in 

orthodontic patients when added to their routine oral 

hygiene regimen (brushing) over a 6-month period. 

 

The sample was equally divided into 2 groups of 20 subjects 

each. (Table 1; Graph 1) The patients were allocated to the 

2 groups in an alternate manner. 

 

The distribution of male: female ratio in Group I was 40% : 

60% and in Group II was 30% : 70 % (Table 2; Graph 2). 

There was more percentage of females in both the groups 

because generally more females opt for orthodontic 

treatment. Although many epidemiologic surveys have 

shown that gingivitis is more prevalent in males than in 

females, few studies have clearly explained what causes this 

difference. FurutaM et al
19

 concluded sex-based differences 

in gingivitis in young people can be explained by oral health 

behaviors and hygiene status, which are influenced by 

lifestyle, knowledge and attitude. Females have greater 

knowledge, a more positive attitude, a healthier lifestyle, and 

higher level of oral health behaviors than males. The BI, 

MGI, and PI scores (Table 6, Table 7) in Group I and 

Group II between males and females at (T0), (T1) and (T2) 

were not significantly different in our study. (P >.05). 

 

In our study in Group I (45% patients were in age range of 

13-15 and 55% in age range of 17-23) and in Group II (30% 

patients were in age range of 13-15 and 70% were in age 

range of 17-30). In both the groups percentage of younger 

patients was less than older ones, and Group II had lower 

scores of BI, MGI and PI which  tended to have more adults 

than Group I. Wiess J and Eiser HM
40

 have shown that 

young patients were more compliant and cooperative than 

older ones. Albino JE et al
3 

and Bartsch A et al
6
 found no 

correlation with age. Studies by Mehra T et al
26

 on 
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predicting patient compliance reported that cooperation 

levels varied considerably depending on the patient‘s age 

and sex, perception of malocclusion, influence of parents on 

the child, personality type, and socioeconomic factors.  

 

In our study Group II (Rinse group) showed significant 

improvement in oral hygiene which is possibly the result of 

greater compliance and not the age factor because this group 

was inadvertently more closely monitored. Intra group 

comparison between younger and older patients did not 

show any significant differences in the BI, MGI and PI 

scores. Compliance with rinsing in the Group II (Rinse 

group) was monitored and reinforced by having participants 

return back empty bottles on a monthly basis and suggested 

that the patients were compliant with the given instructions. 

 

In our study BI, MGI, and PI scores for each oral hygiene 

regimen protocol was measured at three time points (Table 

4). The measurements at (T0) were significantly different 

between the two groups BI (P < 0.05), MGI (P<0.01), PI (P 

<0.01) the scores being more for Group II (Rinse group). 

This was not intentional and it may have been just by 

chance. The measurements at (T1) were not significantly 

different between the two groups. (P >.05) This was to be 

expected as suggested by Gorelick L et al
22

 and Alexander 

SA
4
 that tooth brushing becomes more challenging in the 

presence of the orthodontic appliances. At T2, subjects in 

the rinse group had statistically significantly lower mean BI 

(P < 0.001), MGI (P<0.001), and PI (P <0.001) scores than 

the subjects in the Control group. Mean BI, MGI, and PI 

scores remained significantly different between the groups 

(P<0.001) at (T2). Tufekci E et al
38

 reported similar 

reduction of scores at T2 in rinse group.   

 

The intra group comparison of scores between two time 

intervals were measured (Table 5). The difference of BI, 

MGI and PI between (T0) and (T1) of Group I (Control 

group) were not significant, (p>0.05) and between (T0) and 

(T2) and between (T1) and (T2) were significant, (p<0.05) 

The scores of BI, MGI and PI significantly increased from 

(T0) to (T2) (Graph 6). The increased scores of BI, MGI 

and PI in Group I indicate worsening of oral hygiene due to 

difficulty in brushing because of the presence of brackets, 

bands, wires, and elastomeric ligatures.
4,22

This may be 

indicative of the fact that the patients are generally more 

compliant in the beginning of treatment and gradually the 

degree of compliance to maintenance of oral hygiene wanes 

with passage of time and needs to be reinforced at every 

visit.  

 

The difference of BI, MGI and PI in Group II (Rinse group) 

(Table 5) between (T0) and (T1), (T0) and (T2), (T1) and 

(T2) were significant, p<0.001. The scores of BI, MGI and 

PI significantly decreased from (T0) to (T2) (Graph 7). All 

patients were given specific instructions on oral hygiene at 

the beginning of treatment, and all patients were also 

provided with oral-B toothbrushes, but since the Group II 

had an additional regimen of Listerine mouthwash twice 

daily, it may have had a positive reinforcement on their oral 

hygiene maintenance.  

 

Intra group comparison of BI, MGI and PI between males 

and females of Group I and Group II at three time intervals 

was measured (Table 6, Table 7). It shows BI, MGI, and PI 

scores in Group I and Group II between males and females 

at (T0), (T1) and (T2) were not significantly different (P 

>.05). 

 

In our study, there was a continuous increase in the BI, 

MGI, and PI scores for Group I (Graph 6), and continuous 

decrease in the BI, MGI, and PI scores for Group II (Graph 

7). Tufekci E et al,
38

Alves et al,
5
 Chen et al

12 
and Akbulut

2
 

in their studies evaluating use of Listerine in orthodontic 

patients also showed BI, MGI and PI scores were 

significantly higher in the group that did not use a 

mouthwash compared with the group that used Listerine 

mouthrinse.  

 

Furthermore, Charles CH et al, 
11

Bauroth K et al
7
 and 

Charles CA et al
10

 in their studies evaluating the use of 

Listerine in  non-orthodontic subjects, showed BI, MGI, and 

PI scores were significantly improved compared with 

baseline values. 

 

Although the evidences by Charles CH et al
11

 suggests that 

use of Listerine reduces plaque and gingivitis, it is possible 

that the reduced plaque and gingivitis in Group II (Rinse 

group) was attributable to ‗‗enhanced hygiene awareness‘‘ 

because of the added step of rinsing with Listerine. Patients 

who rinsed with Listerine in addition to their standard oral 

regimen might have been motivated to care for their teeth 

more meticulously than the patients who used only brushing. 

The lower mean scores in BI, MGI, and PI measurements 

may also have been attributable to the mechanical effect of 

rinsing alone. However, results from previous studies by 

Charles CH et al,
11

Bauroth K et al,
7
 and Charles CH et al

10
 

that used a placebo mouthrinse for control-group patients 

support bactericidal efficacy rather than any mechanical 

effect as the source of reduction in scores in experimental 

subjects. 

 

The results of our study demonstrated that the use of 

Listerine mouthrinse provided significant reductions in the 

amount of plaque and gingivitis compared with the control 

group. Use of Listerine in addition to the standard oral 

hygiene regimen was found to be beneficial for orthodontic 

patients in maintaining proper oral health.  

 

The limitations of the study are that the methods of 

measuring the indices are subjective and may vary with the 

expertise of the operator. An involvement of a periodontist 

for evaluating the indices would have improved the 

reliability. Another limitation of the study is that one group 

was more closely monitored than the other group which may 

have led to better oral hygiene rather than the effect of 

Listerine alone. 

 

Further studies need to be done where the samples are 

closely matched for the oral hygiene status, age, sex and 

attitude towards orthodontic treatment. Further studies 

should also be conducted to assess whether Listerine 

mouthwash can be continued over a longer durations as the 

orthodontic treatment can typically last upto two years.  
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