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ABSTRACT

Background: Aesthetic consideration in adults has increased the demand for adult orthodontics. Objective of
this study was to determine the discomfort differences between the patients treated with lingual and labial
orthodontic appliance.

Materials and Methods: Study subject comprised of 60 adult patients reporting to various orthodontic
departments across south Karnataka. Among them 30 patients were treated with Lingual appliance and 30
patients were treated with Labial appliance. After initial strap up, all patients were handed a questionnaire with
10 questions to record the intensities of discomfort.

Results: Average intensity of tongue discomfort in lingual group was 2.78, in labial group it was 1.19 .Intensity
of cheek discomfort in lingual group was 1.31, in labial group it was 2.38. Intensity of lip discomfort in lingual
group was 1.58, in labial group it was 2.4. Intensity of speech discomfort in lingual group was 2.83, in labial
group it was 1.79. Intensity of food accumulation between the appliances in lingual group was 3.02, whereas in
labial group it was 2. 1. Intensity of swallowing difficulty in lingual group was 2.6, in labial group it was 1.23.
Intensity of malodor in lingual group was 2.4, in labial group it was 1.6. (0-1 No discomfort, 1- 2 Mild , 2-3
Moderate, 3 -4 Severe)

Conclusion: It was concluded that the tongue discomfort, swallowing discomfort, speech discomfort, food
accumulation and oral malodor were higher in Lingual group. Whereas the lip discomfort, cheek discomfort were
higher in Labial group. But there was no much discomfort difference in chewing hard and soft food among Labial
and Lingual groups.

Keywords: Questionnaire, Discomfort, Labial appliance, Lingual appliance.

INTRODUCTION patients (Fujita, 1978), but functional difficulties
and prolonged adaptation reduced its use until

Current advances in orthodontics have recent years ( Sinclair et al. , 1986 ; Creekmore,
broadened the possibilities of invisible orthodontic 1989) .Only a few publications have appeared
appliances  offered to adult patients The dealing with patient characteristics, acceptance, and
introduction of the lingual appliance (Lingual) motivation. Lingual orthodontic patients are usually

provided a significant aesthetic advantage to
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informed that there may be some tongue discomfort
and speech difficulty associated with the insertion
of the appliance. However, the intensity and
duration of the problems are not yet entirely clear,
and orthodontists are still dubious of the patient’s
ability to adapt to lingual brackets. This study was
undertaken to determine the discomfort differences
between the patients treated with lingual and labial
orthodontic appliances.

OBJECTIVE OF THE STUDY

The study was conducted with the following aims
and objectives:

e To determine the discomfort differences
between the patients treated with lingual and labial
orthodontic appliance in relation to pain

Soft tissue discomfort
Speech Disturbance
Eating disturbances
Oral hygiene problems
Adaptation period

¢ To draw inferences from the above findings.
MATERIALS AND METHODS
INCLUSION CRITERIA

Adult patients seeking comprehensive orthodontic
treatment

EXCLUSION CRITERIA

e Previous history of orthodontic treatment
and/or orthognathic surgery.

e Presence of craniofacial anomalies.

e Presence of a non-continuous soft tissue
contour at the level of the chin indicating a
chin strain.

e Patients with obvious speech/hearing
impairment or defects.

PROCEDURE

The study sample consisted of 60 adult patients
reporting to the Department of Orthodontics. These
patients were divided into two groups. The first
group (LI) consisted of 30 patients treated with
Lingual appliance. The second group (LA) consisted
of 30 patients treated with Labial appliance. The LI

Shafad M et al.

group were treated with STB lingual brackets
indirectly bonded on both arches during the same
appointment. 0.012 inch copper NiTi was used as
the initial arch wire on both the arches. The LA
group were treated with a straight wire
appliance(MBT), directly bonded on both arches
during the same appointment.0.012 inch copper
NiTi was used as the initial arch wire on both the
arches. After initial strap up, all patients were
handed a questionnaire form which included 10
questions and each question consisted of four
different intensities (Not at all, Slightly, Yes to some
extent, Yes definitely).The patients were asked to
record the discomfort like intraoral irritation of the
tongue, cheek, and lip areas, mastication problems,
oral hygiene problems and changes in speech
patterns etc in the given questionnaire at the end of
first week, first month, second month and third
month after strap up. Patients were asked to tick in
the corresponding box given in the questionnaire
form according to the intensity of discomfort.
Bedtime was chosen for completion of the home
questionnaire to provide consistency and ease of
remembrance. A reminder call was given to the
patients at the above time intervals. Patient were
asked to return the filled questionnaire form after
the end of 3rd month after initial strap up

“A QUESTIONNAIRE BASED COMPARATIVE COMFORT ANALYSIS OF
LINGUAL AND LABIAL FIXED APPLIANCES”

QUESTIONNAIRE
Patient Nome: Age/Sex:
Type of opplionce:
Date of initiol strop up:
E] QUESTIONS eND Of 2% oD Of 2% eND Or 276 oor3® ||
wesx MONTH MONTS MONTH

1 | Intensity of tongue discomfort
2 | Intensity of cheskdiscomfort
3 | Intensity of fipdiscomfort
4
5

Intensity of spaech discomfort
Intensity of dfficultyin chewing hard
food

6 | intansity of d¥ficultyin Chewing
Soft foed

7 | Intensity of d¥ficultyin maintaining

{Brushing) the appliance

8 | Intensity of food accumulation
betweenthe appliance

Intensity of dfficultyin swallowing

10 | Intensity of oralmalodor{Halitosis)

A'-Not At All{1) B"-Sfightly 2] C'-Yes JgSome Extant (3] D'-Yas Definitaly 4]

“**PLEASE TIOX MAR )ﬁV ) ON CURRESPONDING EOX.

STATISTICAL ANALYSIS
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Table 1: Intensity of tongue discomfort.

Standard

Groups N Mean . t P value
deviation
Lingual 30 3.6333 0.61495
End of 1st week = 16.155 0.000 (H.S)
Labial 30 1.3333 0.47946
End of 15 month Lingual 30 2.6000 0.77013 7 648 0.003 (HL.S)
Labial 30 1.3333 0.47946 ’ ’ ’
End f 2nd i 1 30 2.4333 0.56832
na o hghd 10.704 0.000 (H.S)
month Labial 30 1.1333 0.34575
End of  3rd  Lingual 30 2.4667 0.86037
9.337 0.000 (H.S
month Labial 30 1.0000 0.0000 (H5)

(H.S - Highly statistically significant, p value < 0.05) 0-1 No discomfort,1- 2 Mild discomfort , 2-3 Moderate discomfort,3 -4
Severe discomfort

Table 2: Intensity of cheek discomfort.

Groups N Mean Startlderrd T P value

deviation
Lingual 30 1.5000 0.68229

End of 1t week | —mbia -11.085 0.001 (H.S)
Labial 30 3.1667 0.46113
Lingual 30 1.4333 0.50401

End of 15t month -9.862 0.000 (H.S

na ot mont o bial 30 2.8333 0.59209 (HS)
End of 2  Lingual 30 11667 0.37905

na o e -10.790 0.000 (H.S)
month Labial 30 2.4000 0.49827
End of 37 Lingual 30 11667 0.37905

0.000 1.000 (N.S

month Labial 30 1.1667 0.37905 (N-5)

[H.S - Highly statistically significant (p value < 0.05), N.S - Non significant (p value > 0.05)] 0-1 No discomfort,1- 2 Mild
discomfort, 2-3 Moderate discomfort,3 -4 Severe discomfort

Table 3: Intensity of lip discomfort.

Standard
Groups N Mean aI_l ?r t P value
deviation
Lingual 30 2.5333 0.50742
E f 1st k -10.1 .002 (H.
ndofltweek - ial 30 BT 0.43018 0.155 0.002 (H.5)
Lingual 30 1.3667 0.49013
End of 1st month : -7.211 0.000 (H.S)
Labial 30 2.3333 0.54667
End of 2nd  Lingual 30 1.3000 0.46609
-8.309 0.000 (H.S
month Labial 30 2.3000 0.46609 (H.S)
End f 3rd Li 1 30 1.1667 0.37905
na o - -0.931 0.064 (N.S)
month Labial 30 1.2667 0.44978

[H.S - Highly statistically significant (p value < 0.05), N.S - Non significant (p value > 0.05)] 0-1 No discomfort,1- 2 Mild
discomfort, 2-3 Moderate discomfort,3 -4 Severe discomfort

Table 4: Intensity of speech discomfort.

Standard
Groups N Mean ar,l a}r t P value
deviation
Lingual 30 3.6333 0.61495
End of 1st k 3.357 0.001 (H.S
Ao ITWeeR ' Labial 30 3.0000  0.83045 (HS)
End of 1st month = Lingual 30 2.8667 0.81931 5.662 0.000 (H.S)
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Labial

Lingual

Labial

Lingual

Labial

30
30
30
30
30

1.7667
2.5667
1.2667
2.3000
1.1667

0.67891
0.56832
0.44978
0.74971
0.37905

9.824

7.389
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0.020 (S)

0.001 (H.S)

[H.S - Highly statistically significant, S - Statistically significant (p value < 0.05)] 0-1 No discomfort,1- 2 Mild discomfort, 2-3
Moderate discomfort, 3 -4 Severe discomfort.

Table 5: Intensity of difficulty in chewing hard food.

Groups

End of 1st week

End of 1st month

End of 2nd
month
End of 3d
month

Lingual
Labial
Lingual
Labial
Lingual
Labial
Lingual
Labial

N

30
30
30
30
30
30
30
30

Mean

3.4667
3.6000
2.6667
2.6333
2.6333
2.5000
2.5667
1.2667

Standard
deviation
0.73030
0.49827
0.71116
0.61495
0.55605
0.50855
0.93526
0.44978

-0.826

0.194

0.969

6.891

P value

0.014 (S)

0.534 (N.S)

0.336 (N.S)

0.000 (H.S)

[H.S - Highly statistically significant, S - Statistically significant (p value < 0.05), N.S - Non significant (p value > 0.05)] 0-1 No

discomfort,1- 2 Mild discomfort, 2-3 Moderate discomfort, 3 -4 Severe discomfort.

Table 6: Intensity of difficulty in chewing soft food.

Groups

End of 1st week

End of 15t month

End of 2nd
month
End of 3d
month

Lingual
Labial
Lingual
Labial
Lingual
Labial
Lingual
Labial

N

30
30
30
30
30
30
30
30

Mean

2.1000
2.5333
1.9000
1.6000
1.5667
1.3000
1.4333
1.2667

Standard
deviation
0.66176
0.50742
0.71197
0.49827
0.56832
0.53498
0.50401
0.44978

-2.846

1.891

1.871

1.351

P value

0.006 (H.S)

0.064 (N.S)

0.066 (N.S)

0.016 (S)

[H.S - Highly statistically significant, S - Statistically significant (p value < 0.05), N.S - Non significant (p value > 0.05)] 0-1 No

discomfort,1- 2 Mild discomfort, 2-3 Moderate discomfort, 3-4 Severe discomfort.

Table 7: Intensity of difficulty in maintaining the appliance.

Groups

End of 15t week

End of 1st month

End of  2nd
month
End of 3
month

Lingual
Labial
Lingual
Labial
Lingual
Labial
Lingual
Labial

N

30
30
30
30
30
30
30
30

Mean

3.5000
3.3667
3.3000
2.5667
2.6000
2.2667
3.2000
1.5667

Standard
deviation
0.62972
0.61495
0.65216
0.56832
0.49827
0.44978
0.66436
0.56832

0.830

4.467

2.720

10.233

P value

0.410 (N.S)

0.000 (H.S)

0.041 (S)

0.000 (H.S)

[H.S - Highly statistically significant, S - Statistically significant (p value < 0.05), N.S - Non significant (p value > 0.05)] 0-1 No

discomfort,1- 2 Mild discomfort, 2-3 Moderate discomfort, 3-4 Severe discomfort.
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Table 8: Intensity of food accumulation between the appliance.

Standard

Groups N Mean . t P value
deviation
Lingual 30 3.2000 0.61026
End of 1st week = -0.200 0.388 (N.S)
Labial 30 3.2333 0.67891
End of 1st Lingual 30 3.2000 0.61026
4. . H.
month Labial 30 2.5667 0.50401 383 0.000 (H.5)
End f  2nd | Li 1 30 2.9000 0.88474
ne o e 6.859 0.006 (H.S)
month Labial 30 1.6333 0.49013
End of 31 Lingual 30 2.8333 0.69893
10.324 . N.
month Labial 30 1.2667 0.44978 03 0.056 (N.5)

[H.S - Highly statistically significant, S - Statistically significant (p value < 0.05), N.S - Non significant (p value > 0.05)] 0-1 No
discomfort,1- 2 Mild discomfort, 2-3 Moderate discomfort, 3-4 Severe discomfort.
Table 9: Intensity of difficulty in swallowing.

Standard
Groups N Mean ar.l a}r t P value
deviation
Lingual 30 3.2333 0.67891
End of 1st k 8.432 0.000 (H.S
RAOT T WEEK | abial 30 1.6667 0.75810 (HS)
Lingual 30 2.6333 0.66868
End of 1st month > 10.914 0.000 (H.S)
Labial 30 1.1333 0.34575
End of 2nd  Lingual 30 2.3333 0.71116
8.729 0.000 (H.S
month Labial 30 1.1000 0.30513 (H.5)
End f 3rd Lj 1 30 2.3667 0.71840
na oo e 8.473 0.000 (H.S)
month Labial 30 1.1333 0.34575

[H.S - Highly statistically significant, S - Statistically significant (p value < 0.05), N.S - Non significant (p value > 0.05)] 0-1 No
discomfort,1- 2 Mild discomfort, 2-3 Moderate discomfort, 3-4 Severe discomfort.

Table 10: Intensity of oral malodour (halitosis).

Standard
Groups N Mean ar.l a}r t P value
deviation
Lingual 30 17000  0.59596
End of 15t week 2.896 0.005 (H.S
HAOTTWeeR  Labial 30 13000  0.46609 (H5)
End of 1st Lingual 30 23333 | 0.71116
nd o ingua 6.943 0.028 (S)
month Labial 30 1.2667 0.44978
End of 2 Lingual 30 24000  0.62146
6.139 0.000 (H.S
month Labial 30 15000  0.50855 (H.S)
End of 3¢ Lingual 30 32000  0.66436
na o L 4368 0.000 (H.S)
month Labial 30 2.5333 0.50742

[H.S - Highly statistically significant, S - Statistically significant (p value < 0.05), N.S - Non significant (p value >
0.05)] 0-1 No discomfort,1- 2 Mild discomfort, 2-3 Moderate discomfort, 3-4 Severe discomfort.

Under statistical analysis the data were collected, version 23). The comparison of the data was
coded and fed in the SPSS software (IBM version analyzed using a parametric test (independent t
23). test). Difference associated with p value less than

0.05 were considered statistically significant.
RESULTS

Intensity of tongue discomfort was higher
Under statistical analysis the data were

collected, coded and fed in the SPSS software (IBM

in the patients treated with lingual appliance
compared to labial appliance. The intensity of
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INTENSITY OF TONGUE DISCOMFORT

LINGUAL ¥ LABIAL

3.6333

END OF 15T W END OF 15T MONTH END OF 2ND MONTH END OF 3RD MONTH

Fig 1: Intensity of tongue discomfort.

INTENSITY OF CHEEK DISCOMFORT

».3.166 LINGUAL =™ =LABIAL

.2.8333

END OF 15T WEEK END OF 15T MONTH END OF ZND MONTH END OF 3RD MONTH

Fig 2: Intensity of cheek discomfort.

INTENSITY OF LIP DISCOMFORT

3.7667 LINGUAL =™ LABIAL

END OF 15T WEEK END OF 15T MONTH END OF 2ND MONTH END

Fig 3: Intensity of lip discomfort.

INTENSITY OF SPEECH DISCOMFORT

3.6333 LINGUAL =¥ LABIAL

B3

END OF 15T WEEK END OF 15T MONTH END OF 2ND MONTH END OF 3RD MONTH

Fig 4: Intensity of speech discomfort.
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INTENSITY OF DIFFICULTY IN CHEWING HARD
FOOD

T.36
LINGUAL == LABIAL
2.6667

-~ 26333
2.5

END OF 15T WEEK END OF 15T MONTH END OF 2ND MONTH END OF 3RD MONTH

Fig 5: Intensity of difficulty in chewing hard.

INTENSITY OF DIFFICULTY IN CHEWING SOFT FOOD

LINGUAL =™ LABIAL
¥ .2.5333

ST MONTH END OF 2ND NTH END OF 3RD MONTH

Fig 6: Intensity of difficulty in chewing soft food.

INTENSITY OF DIFFICULTY IN MAINTAINING
(BRUSHING) THE APPLIANCE

LINGUAL =¥ =LABIAL
33

END OF 1ST WEEK END OF 1ST MONTH END OF 2ND MONTH END OF 3RD MONTH
Fig 7: Intensity of difficulty in maintaining
(brushing) the appliance.

INTENSITY OF FOOD ACCUMULATION BETWEEN

THE APPLIANCE

3.2 32

7 .2.5667

LINGUAL T LABIAL

END OF 15T MONTH E ND MONTH END OF 3RD MONTH

Fig 8: Intensity of food accumulation in maintaining
the appliance.
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INTENSITY OF DIFFICULTY IN SWALLOWING

EWEEE] LINGUAL =¥ =LABIAL

2.6333

END OF 15T WEEK END OF 15T MONTH END OF 2ND MONTH END OF 3RD MONTH

Fig 9: Intensity of difficulty in swallowing.

INTENSITY OF ORAL MALODOR (HALITOSIS)

LINGUAL =¥ wLABIAL 32

END OF 15T WEEK END OF 15T MONTH END OF 2ND MONTH END OF 3RD MONTH

Fig 10: Intensity of oral malodour(Halitosis).

discomfort was severe in lingual group at the end of
1st week and was reduced to mild discomfort at the
end of 39 month after initial strap up. The reduction
in cheek discomfort with lingual appliance till the
end of 3 month may be due to physiological
adaptation of appliance with oral cavity. The cheek
discomfort with lingual appliance maybe due to
buccal attachments like bondable button or maybe
due to idiopathic reason. The overall cheek
discomfort with labial appliance were more
compared to lingual appliance till the end of 2nd
month after initial strap up. But at the end of 3rd
month the cheek discomfort with labial and lingual
appliance were same.

Intensity of cheek discomfort after strapup
was higher in the patients treated with labial
appliance compared to lingual appliance. However
at the end of 31 month the intensity of cheek
discomfort were same in patients treated with labial
and lingual appliance. The lip discomfort with
lingual appliance maybe due to buccal attachments
or due to some idiopathic reason. The overall lip
discomfort with labial appliance was more
compared to lingual appliance.

Shafad M et al.

Intensity of lip discomfort after strap up
was higher in the patients treated with labial
appliance compared to lingual appliance.However
at the end of 3™ t month the intensity of lip
discomfort were almost same in patients treated
with labial and lingual appliance.

Intensity of speech discomfort after
strapup weas almost same in initial 15t week in the
patients treated with labial and lingual appliance
.the speech discomfort were reduced dramatically
to minimum discofort at the enf 3¢ month in labial
appliance group which may be due to quicker
adaptation of the appliance with oral cavity. The
speech discomfort with labial appliance maybe due
to lingual attachments like Trans palatal arch,
lingual arch, lingual button, lingual sheaths etc or
may be due to idiopathic reason. The overall speech
discomfort with lingual appliance were more
compared to labial appliance. Intensity of difficulty
in chewing hard food after strapup was almost
equal in the patients treated with labial and lingual
appliance till the end of 2md month. Intensity of
difficulty in chewing soft food after strapup was
almost equal in the patients treated with labial and
lingual appliance till the end of 34 month. Intensity
of difficulty in maintaining the appliance after
strapup was almost equal in the patients treated
with labial and lingual appliance in the initiallst
week . However at the end of 3 month Intensity of
difficulty in maintaining the lingual appliance were
increased compared to labial appliance group.
Intensity of food accumulation between appliance
after strapup was almost equal in the patients
treated with labial and lingual appliances. However
at the end of 3" month Intensity of food
accumulation between the labial appliance were
reduced compared to lingual appliance group.
Intensity of difficulty in swallowing after strapup
was higher in the patients treated with lingual
appliance compared to labial appliance). The
swallowing difficulties with labial appliance maybe
due to lingual attachments like Trans palatal arch,
lingual arch, lingual button, lingual sheaths etc or
may be due to idiopathic reason. The overall
swallowing discomfort with lingual appliance was
more compared to labial appliance.

Intensity of malodor after strapup was
almost equal in the patients treated with labial and
lingual appliance in the initial 1st week . However at
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the end of 3rd month Intensity malodor increased
dramatically in both labial and lingual group.

DISCUSSION

Two most important reasons for adult
patients  being discouraged from seeking
orthodontic treatment are pain and discomfort 31
Patients often experience a considerable amount of
discomfort and pain associated with labial and
lingual orthodontic appliance. This pain and
discomfort is often described as a feeling of
pressure, tension, ache and soreness of teeth32. Pain
and discomfort during labial orthodontic treatment
and during lingual orthodontic treatment were
investigated separately.

This prospective study was designed to use
subjective questionnaires to determine the intensity
of discomforts between patients treated with Labial
and Lingual appliances. Discomfort with the
appliance including tongue discomfort, cheek
discomfort, lip discomfort, speech disturbances,
difficulty in chewing hard food, difficulty in chewing
soft food difficulty in maintaining the appliance,
food accumulation between the appliance and
malodor with the appliance were noted through a
questionnaire and data were collected at the end of
first week, end of 15t month, at the end of 2" month
and at the end of 3 month. Patients were selected
randomly across various dental colleges in south
Karnataka. study sample sizes were 30 labial and 30
lingual cases.

In this investigation, trans palatal bars,
Nance palatal arches and lingual arches were used
in some patients in the Lingual group to reinforce
anchorage. The nature of the lingual technique is
uncomfortable for patients. Therefore, one should
avoid the use of auxiliaries such as trans palatal
bars and Nance appliances along with lingual
brackets as far as possible. Mini screws and
implants should be considered more often to
reinforce anchorage when using this technique.
Interestingly, in this study, the incidence of tongue
discomfort in the Labial group may be due to cleats
and buttons used on the lingual side, to the Nance
appliances, or to the trans palatal bars (or all) used
in these patients. On the other hand, the patients in
the lingual group claimed some discomfort in their
cheeks and lips, this may be because of molar tubes

Shafad M et al.

on the labial sides or because of the removable lip
bumpers (or both) used in these cases.

One of the interesting findings of our study
was the patients in the Labial group reported some
problems in speaking. This may be due to the Nance
appliances and trans palatal arches used in
combination with labial orthodontic appliances..
Patients with these appliances experienced
articulation problems at the beginning of treatment,
which gradually decreased with time.

CONCLUSION

This study was conducted among adult
patients reported to various orthodontic
departments across south Karnataka. The study was
conducted to determine the discomfort differences
between patients treated with Labial and Lingual
orthodontic appliances in relation to pain, speech
etc and draw inferences from them. Patients were
given a questionnaire at the time of initial strapup
to record the intensity of discomfort at the end of 1st
week, at the end of 1st month, at the end of 2nd
month, at the end of 3r4 month. It was concluded
that the tongue discomfort, swallowing discomfort,
speech discomfort, intensity of food accumulation
and intensity of oral malodor were higher in
patients treated with Lingual appliances. Whereas
the intensity of lip discomfort, cheek discomfort
were  higher in patients treated with Labial
appliance. But there was no much discomfort
difference in intensity of chewing hard and soft food
among patients treated with both Labial and
Lingual orthodontic appliances.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this
article was reported.

REFERENCES

1. Caniklioglu C,0zturk Y .Patient Discomfort: A
Comparison between Lingual and Labial Fixed
Appliances.Angle Orthod 2004;75:86-91.

2. Arcisa CB,Molinaa.MF .Differences in
psychological traits between lingual and labial
orthodontic patients: Perfectionism, body image,
and the impact of dental esthetics.Angle Orthod.
2015;85:58-63.

134



Journal of Research and
J RA Advancement in Dentistry
3 .Longa H, Zhoub YB,et al. Comparison of adverse
effects between lingual and labial orthodontic
treatmentA  systematic review.Angle Orthod.
2013;83:1066-1073.

4. Shalish M,Cooper R,et al. Adult patients’
adjustability to orthodontic appliances .a
comparison between Labial, Lingual, and
Invisalign™.European Journal of Orthodontics
3492012)724-730.

5. Khattaba TZ,Farahb H,et al .Speech performance
and oral impairments with lingual and labial
orthodontic appliances in the first stage of fixed
treatment A randomized controlled trial.Angle
Orthod. 2013;83:519-526

6. Gorman JC,Smith R] .Comparison of treatment
effects lingual fixed appliances with labial .Am ]
Dentofac Orthop(1991 ;99:202-9.

7. Bagga DK .Lingual orthodontics vs labial
orthodontics.,Journal of Indian orthodontic society.

8. Rai AKGaneshkar SV,et al. Parametric and
nonparametric assessment of speech changes in
labial and lingual orthodontics: A prospective study.
Apos publications May 18, 2017.

9. Hohoff A,StammT,et al .Effects of a Mechanical
Interdental Cleaning Device on Oral Hygiene in
Patients with Lingual Brackets.Angle Orthod
2003;73:579-587.

10. Lombardo L, ztiirk Y,et al .Changes in the oral
environment after placement of lingual and labial
orthodontic appliances.Progress in Orthodontics
2013, 14:28.

11. Kavaliauskiene A,Smailiene D,et al. Pain and
discomfort perception among patients undergoing
orthodontic treatment: Results from one month
follow-up study.Baltic Dental and Maxillofacial
Journal, 14:118-25, 2012.

12 .Krukemeyera AM,Arrudab AO,et al .Pain and
Orthodontic Treatment Patient Experiences and
Provider Assessments .Angle Orthod.
2009;79:1175-1181.

13. Mati¢ S, Nikoli¢ P. Perception of pain, social, and
functional discomfort during orthodontic
treatment.Srp Arh Celok Lek. 2017 Jan-Feb;145

Shafad M et al.

14 .Marques LS,Paiva SM, et al.Discomfort associated
with fixed orthodontic appliances: determinant
factors and influence on quality of life .Dental Press
] Orthod. 2014 May-June;19(3):102-7.

15. Scheurer PAFirestone AR,et al. Perception of
pain as a result of orthodontic treatment with fixed
appliances .European Journal of Orthodontics 18
(1996) 349

16. Hohoff A,Stamm T, et al .Comparison of the
Effect on Oral Discomfort of Two Positioning
Techniques with Lingual Brackets.Angle Orthod
2004;74:226-233.

17. MaheshwariS,VermaSK .Recent advances in the
management of orthodontic pain .Journal of Dental
Research and Scientific Development | 2015 | Vol 2 |
Issue 1

18. Lombard L,Scuzzo G,et al. 3D FEM comparison
of lingual and labial orthodontics in en masse
retraction .Progress in Orthodontics 2014, 15:38

19. DemlingAa;Demling Cb,et al .Short-Term
Influence of Lingual Orthodontic Therapy on
Microbial Parameters and Periodontal Status A
Preliminary Study .Angle Orthod. 2010;80:480-484.

20. Paleya JS; Cisnerosb GJet al.Effects of fixed
labial orthodontic appliances on speech sound
production .Angle Orthod. 2016;86:462-467.

21. Kazaza RC+; Ivgib Lt al.The impact of
personality on adult patients’ adjustability to
orthodontic appliances .Angle Orthod. 2013;83:76-
82.

22. Wiedela AP;Bondemarkb L. A randomized
controlled trial of self-perceived pain, discomfort,
and impairment of jaw function in children
undergoing orthodontic treatment with fixed or
removable appliances, Angle Orthod. 2016;86:324-
330.

23. Gupta A, Thukral R.Lingual orthodontics-an
esthetic consideration.Journal of Advanced Medical
and Dental Sciences Research |[Vol. 3|Issue 5|
November 2015.

24. lwasakiaLR; Freytagb LE;et al Validation of a
modified McGill Pain Questionnaire for orthodontic
patients Angle Orthod. 2013;83:906-912.)

135



Journal of Research and
J RA Advancement in Dentistry
25. McNaira A,Drageb K],et al Piloting a Patient-
based Questionnaire to Assess Patient Satisfaction
with the Process of Orthodontic Treatment .Angle
Orthod. 2009;79:759-765.

26. Costaa AA; Serra-Negrab J.et al .Impact of
wearing fixed orthodontic appliances on quality of
life among adolescents: Case-control study Angle
Orthod. 2016;86:121-126.

Shafad M et al.

27. Feldmanna [; Listb T .et al .Reliability of a
Questionnaire Assessing Experiences of Adolescents
in Orthodontic Treatment. Angle Orthodontist, Vol
77,No 2,2007.

28. Williamson A .Pain: a review of three commonly
used pain rating scales .Journal of Clinical Nursing,
14, 798-804.

136



