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Temporary deterioration of oral health–related quality of life (OHRQoL) in

nonextraction and extraction modalities of comprehensive orthodontic

treatment in adolescents

Ashok Kumar Jenaa; Mounabati Mohapatrab; Jitendra Sharanc; Binod Kumar Patrod

ABSTRACT
Objective: To evaluate the effects of nonextraction and all first premolar extraction modalities of
orthodontic treatment on oral health–related quality of life (OHRQoL) among adolescents.
Materials and Methods: Sixty-eight adolescents of aged 12–18 years were chosen. Subjects who
required nonextraction orthodontic treatment were included in group I, and those who required all
first premolar extractions for orthodontic treatment were included in group II. Baseline OHRQoL
data (T0) were recorded before the start of treatment. To evaluate the impact of orthodontic
treatment on OHRQoL, the Oral Health Impact Profile-14 (OHIP-14) questionnaire was presented
to all subjects for retrospective evaluation at 1 month (T1), 3 months (T2), 6 months (T3) and 1 year
(T4) after the start of orthodontic treatment and 1 week after completion of orthodontic treatment
(T5).
Results: At T1 and T2, the physical pain and physical disability domains of OHIP-14 were impacted
significantly by comprehensive orthodontic treatment in both groups (P , .001). The negative
impact of orthodontic treatment on OHRQoL was maximum at T1 and then slowly recovered to the
pretreatment level at T3 in both groups. Recovery of OHIP-14 scores was relatively faster in group I
subjects compared to group II subjects. At T1 and T2, social disability and handicap domains were
deteriorated significantly in group II subjects compared to group I subjects (P , .01).
Conclusions: The severity of OHRQoL deterioration was similar in both modalities of orthodontic
treatment, but recovery from negative impacts was relatively slower in the first premolar extraction
subjects. (Angle Orthod. 2020;90:578–586.)

KEY WORDS: Orthodontic treatment; Nonextraction treatment; Extraction treatment; Quality of life;
Adolescents

INTRODUCTION

Improvement of facial appearance and functional

occlusion are the main objectives of orthodontic

treatment. Awareness of how facial appearance affects

quality of life (QoL) has rapidly increased the demand
for orthodontic treatment.1 The motivating factors for

undergoing orthodontic treatment are enhanced dental

and facial esthetics and, consequently, minimized

psychosocial problems, which contribute to QoL.2,3

Many studies4–7 have explored the physical, social, or
psychological effects of orthodontic treatment and how

discomfort and pain affect these aspects of QoL.4–7 It

was found that depending on the phase of the

treatment, orthodontic treatment may either compro-

mise or improve oral health–related quality of life
(OHRQoL).4–6

The impact of orthodontic treatment on OHRQoL
usually decreases toward the end of orthodontic
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treatment.4–6 As the treatment of malocclusion has a
large psychosocial component, it is necessary to use
OHRQoL measures.6 The OHRQoL index provides
insight into how individual oral health status affects
overall QoL and how oral health care brings about
improvements to patients’ overall QoL.8,9 Thus, OHR-
QoL can be used as an important tool not only for the
assessment, planning, and implementation of ortho-
dontic treatment but also for the evaluation of
orthodontic treatment outcomes.7

In orthodontics, tooth extraction has traditionally
been highly debated, and the percentage of cases in
which extraction occurs has displayed considerable
variation throughout the years depending on treatment
trends and other various factors. However, in contem-
porary orthodontics, nearly 30% of cases require
premolar extractions for the management of malocclu-
sion.10–12 It was found that tooth extraction significantly
deteriorated the QoL in normal individuals.13 Thus, it is
apparent that extraction of teeth for the correction of
malocclusion will further deteriorate the QoL of an
orthodontic patient. No previous studies evaluated the
impact of tooth extraction on the OHRQoL among
orthodontic patients. Thus, the present study was
designed to evaluate the effect of orthodontic treatment
with all first premolar extractions on the OHRQoL
among adolescents undergoing comprehensive ortho-
dontic treatment.

MATERIALS AND METHODS

The study was approved by the institutional review
board (T/IM-F/Dental/15/10) (Institutional Ethics Com-
mittee, All India Institute of Medical Sciences, Bhuba-
neswar). A total of 68 healthy adolescents (male¼ 34,
female ¼ 34) in the age range of 12–18 years were
chosen for this prospective cohort study. A sample size
of 28 in each group was calculated based on following
formula:

n ¼ ðZaþ ZbÞ2 3 SD2
3ðNumber of groupsÞ
d2

;

where Za ¼ 1.96, Zb ¼ 0.84 (considering power at
80%), SD (standard deviation)¼4, number of groups¼
2, and d¼3 (ie, clinically significant difference between
two groups). However, considering the expected loss
to follow-up as 20%, the final sample size was
increased to 34 in each group.

Patients who had a perceived need for orthodontic
treatment and had finished other dental therapy,
such as restoration, impacted third molars, or
endodontic or periodontal treatments, before the
start of orthodontic treatment; those who could
understand English properly; and those who had an
Angle Class I malocclusion with a full complement of

erupted teeth except for the third molars were
included in the study. However, patients with known
medical disorders or any cognitive disorders, those
who had previously received any type of orthodontic
treatment, those with any craniofacial anomalies or
any untreated dental caries, those with poor peri-
odontal health status or any impacted tooth, and
those requiring extraoral anchorage for the manage-
ment of their malocclusion were excluded from the
study. After recruiting the patients in the study, a
written informed consent form was completed.
Patients who declined to participate in the study
were excluded from the sample.

After selecting a subject for the study, all the
orthodontic records were recorded and analyzed. The
severity of the malocclusion and the need for ortho-
dontic treatment were evaluated by the Dental Aes-
thetic Index (DAI).14 Based on the analysis of various
orthodontic records, an extraction or nonextraction
treatment plan for each subject was carried out.
Subjects who required nonextraction orthodontic treat-
ment were included in group I (control group; n ¼ 34;
males¼ 17, females¼ 17); and those who required all
first premolar extractions for the treatment of their
malocclusion were included in group II (study group; n
¼ 34; males ¼ 17, females ¼ 17). Group I included
subjects with Class I spacing or mild to moderate
crowding, whereas all subjects with Class I bimaxillary
protrusion with mild to moderate crowding or spacing
were included in group II.

The OHRQoL for all subjects was assessed by the
short-form Oral Health Impact Profile (OHIP-14).15

The baseline OHRQoL data (T0) were obtained before
the start of comprehensive orthodontic treatment in all
subjects. The OHRQoL questionnaire was given to
the subjects and the questionnaire was filled out by
the subjects within a 10-minute time frame. After
recording the baseline data (T0), orthodontic appli-
ances were placed in the group I subjects. In group II
subjects, extraction of all first premolars was carried
out first and then the orthodontic appliances were
placed. In all subjects, standard edgewise orthodontic
appliances (0.018-inch slot, Leone, Firenze, Italy)
were used for the correction of their malocclusion.
Anchorage in the first premolar extraction cases was
managed with a Nance button and translingual arch
(TLA) in the maxillary and mandibular arches,
respectively. The maxillary and mandibular arches
were aligned and leveled in both groups. In group II
subjects, individual canine retraction was accom-
plished first by sliding mechanics, and then incisor
retraction was done by loop mechanics on a contin-
uous archwire. The anchorage devices were removed
at the beginning of incisor retraction from both arches.
The occlusion was finished with 0.017 3 0.025-inch
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stainless-steel wire in both groups. For the evaluation
of the impact of orthodontic treatment on OHRQoL,
the OHIP-14 questionnaire was presented to all of the
subjects for retrospective evaluation of OHRQoL at 1
month (T1), 3 months (T2), 6 months (T3) and 1 year
(T4) after the start of orthodontic treatment and 1 week
after the completion of orthodontic treatment (T5). The
response to each item was scored as follows: 0 ¼
never, 1 ¼ hardly ever, 2 ¼ occasionally, 3 ¼ fairly
often, and 4 ¼ very often. The OHIP-14 score was
calculated by summing the response codes for the 14
items. Consequently, the total score ranged from 0 to
56, with higher scores indicating poorer OHRQoL.

Statistical Method

A master file was created, and the data were
statistically analyzed on a computer with SPSS
software version 17 (SPSS Inc, Chicago, IL, USA).
The data were subjected to normality tests. Descriptive
statistics were used. Friedman’s analysis of variance
and Wilcoxon signed rank tests were used for within-
group comparisons. The Mann-Whitney U-test was
used for between-group comparisons. A P-value of .05
was considered statistically significant.

RESULTS

The mean age of the subjects in groups I and II was
16.27 6 1.40 years and 16.55 6 1.76 years,
respectively. The mean DAI score in group I and II
subjects was 26.79 6 2.05 and 27.40 6 3.63,
respectively. The mean duration between various time
intervals of follow-up is described in Table 1. The mean
total duration of treatment in group I and II subjects was
16.19 6 3.49 months and 23.79 6 3.02 months,
respectively.

The details of the OHIP-14 scores in group I are
described in Tables 2 and 3. The total OHIP-14 score
was 5.91 6 3.92 at T0 and increased significantly to
12.12 6 6.16 and 8.03 6 6.26 at T1 (P , .001) and T2

(P , .05), respectively. At T3, the total OHIP-14 score
was 5.53 6 4.38, which was not significantly different
to that at T0, and then the score decreased significantly
to 2.71 6 2.50 and 0.76 6 0.89 at T4 and T5,
respectively (P , .001). There was 87.14% reduction
in the total OHIP-14 score at the end of comprehensive

orthodontic treatment (T5) compared to the pretreat-
ment score (T0).

The details of the OHIP-14 scores in group II are
described in Tables 4 and 5. The total OHIP-14 score
was increased significantly from its pretreatment (T0)
value of 7.71 6 4.21 to 15.59 6 5.78 at T1 and to 12.47
6 6.28 at T2 (P , .001). At T3, although the total OHIP-
14 score (8.12 6 5.28) was greater compared to the T0

score (7.71 6 4.21), the scores were not significantly
different. The total OHIP-14 scores at T4 (P , .01) and
T5 (P , .001) were 5.15 6 4.17 and 1.50 6 2.62,
respectively, which were significantly less compared to
the T0 value of 7.71 6 4.21.

The total OHIP-14 score was reduced 80.54% at T5

compared to T0.
The comparison of total OHIP-14 scores between

groups I and II is described in Table 6 and Figure 1.
The total OHIP-14 score at the beginning of treatment
(T0) was 5.90 6 3.92 and 7.71 6 4.21 in groups I and
II, respectively, and these scores were not significantly
different (P ¼ .112). At T1 and T2, the total OHIP-14
score in group II was significantly greater compared to
that of group I subjects (P , .01). Also, at T3 and T4, the
total OHIP-14 scores were significantly greater in
group II subjects (P , .05). At T5, total OHIP-14 scores
were not significantly different between the two groups
(P ¼ .363).

DISCUSSION

Malocclusion has a significant negative impact on
OHRQoL.16–18 Daily normal functions, emotional well-
being, and interpersonal relationships are affected
negatively by malocclusion.16,19,20 Correction of maloc-
clusion leads to a significant improvement of OHR-
QoL.21–23 Better oral function, facial appearance, and
dental esthetics following orthodontic treatment im-
prove OHRQoL.16 Similar to the findings of many
previous studies,18,21–23 significant improvements in
OHRQoL were also observed at the end of orthodontic
treatment in this study. In contrast to the present and
previous studies,17,21,22 Taylor et al.23 reported no
improvement in QoL by orthodontic treatment. In the
current study, it was observed that all patients who
underwent orthodontic treatment either by nonextrac-
tion or with first premolar extractions benefitted

Table 1. Mean Age of the Subjects and Duration of Follow-Up Between Various Time Points of Evaluationa

Groups

Age, y

Mean 6 SD

Duration Between Various Time Intervals of Follow-Up, mo

T0-T1,

Mean 6 SD

T0-T2,

Mean 6 SD

T0-T3,

Mean 6 SD

T0-T4,

Mean 6 SD

T0-T5,

Mean 6 SD

I (nonextraction) 16.27 6 1.40 1.12 6 0.12 2.99 6 0.20 6.01 6 0.37 12.40 6 0.60 16.19 6 3.49

II (first premolar extraction) 16.55 6 1.76 1.10 6 0.12 3.02 6 0.28 6.01 6 0.43 12.46 6 0.44 23.79 6 3.02

a SD indicates standard deviation.
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psychologically through improved facial and dental

appearance and the associated increased self-confi-

dence that resulted in improvement in OHRQoL.

There are many indices to evaluate the need for the

orthodontic treatment. Patient-based assessment of

oral health status is, however, considered a better tool

to understand the patient’s actual need and satisfaction

with treatment.9 OHRQoL is the commonly used tool

that includes subjective evaluation of physical, psy-

chological, and social aspects of oral health. The child

perception questionnaire (CPQ11–14) and short form of

OHIP-14 are commonly used tools for the assessment

of OHRQoL among children and adolescents. Howev-

er, the OHIP-14 is a reliable and widely accepted

assessment tool for the evaluation of OHRQoL in

orthodontics.4

Wearing multibonded orthodontic appliances has a

temporary negative impact on patients’ QoL.5,24 The

negative impacts are greater in females than in

males.25 More than a two times deterioration of OHIP-

14 score was observed in this study at the end of 1

month of treatment compared to pretreatment levels. In

Table 2. Oral Health Impact Profile (OHIP) Scores in Group I (Nonextraction) Subjects at Various Time Intervals of Observationa

Items OHIP Dimensions

OHIP Scores at Various Time Intervals of Evaluation

Significance

(P-Value)

T0, Mean 6

SD

T1, Mean 6

SD

T2, Mean 6

SD

T3, Mean 6

SD

T4, Mean 6

SD

T5, Mean 6

SD

Domain 1: Functional limitations

1 Had trouble in

pronouncing words

0.29 6 0.63 0.82 6 0.83 0.82 6 0.83 0.26 6 0.45 0.26 6 0.45 0.00 6 0.00 .000***

2 Felt that sense of taste

had worsened

0.00 6 0.00 0.09 6 0.29 0.00 6 0.00 0.09 6 0.29 0.09 6 0.29 0.00 6 0.00 .065NS

Total (1 þ 2) 0.29 6 0.63 0.91 6 0.10 0.82 6 0.83 0.35 6 0.48 0.35 6 0.65 0.00 6 0.00 .000***

Domain 2: Physical pain

3 Had painful aching in your

mouth

0.09 6 0.29 2.06 6 0.92 1.71 6 0.97 1.35 6 0.48 0.35 6 0.65 0.18 6 0.39 .000***

4 Had uncomfortable when

eating food

0.09 6 0.29 2.09 6 0.79 1.41 6 1.10 1.35 6 0.80 0.71 6 0.63 0.35 6 0.65 .000***

Total (3 þ 4) 0.18 6 0.58 3.88 6 1.79 3.12 6 1.83 2.71 6 1.14 1.06 6 1.03 0.53 6 0.90 .000***

Domain 3: Psychological discomfort

5 Has been feeling self-

conscious

2.47 6 1.31 2.65 6 0.89 1.38 6 1.56 0.85 6 1.05 0.59 6 0.82 0.21 6 0.41 .000***

6 Had felt tense 1.09 6 1.24 0.74 6 0.96 0.53 6 0.90 0.26 6 0.62 0.09 6 0.29 0.00 6 0.00 .000***

Total (5 þ 6) 3.56 6 2.10 3.38 6 1.67 1.82 6 1.85 1.12 6 1.45 0.68 6 1.00 0.21 6 0.41 .000***

Domain 4: Physical disability

7 Diet has been

unsatisfactory

0.18 6 0.39 1.35 6 0.65 0.71 6 0.87 0.44 6 0.50 0.44 6 0.50 0.00 6 0.00 .000***

8 Has had to interrupt meals 0.00 6 0.00 1.09 6 0.51 0.74 6 0.62 0.26 6 0.45 0.18 6 0.39 0.00 6 0.00 .000***

Total (7 þ 8) 0.18 6 0.39 2.44 6 0.99 1.44 6 1.38 0.71 6 0.87 0.62 6 0.78 0.00 6 0.00 .000***

Domain 5: Psychological disability

9 Finds it difficult to relax 0.09 6 0.29 0.44 6 0.66 0.34 6 0.48 0.18 6 0.39 0.00 6 0.00 0.00 6 0.00 .000***

10 Has been a bit

embarrassed

1.62 6 1.23 1.41 6 1.26 0.82 6 0.94 0.56 6 0.89 0.21 6 0.41 0.09 6 0.30 .000***

Total (9 þ 10) 1.71 6 1.36 1.85 6 1.28 1.18 6 0.71 0.74 6 1.14 0.21 6 0.41 0.09 6 0.30 .000***

Domain 6: Social disability

11 Has been irritable with

other people

0.09 6 0.29 0.09 6 0.29 0.18 6 0.39 0.09 6 0.30 0.00 6 0.00 0.00 6 0.00 .050NS

12 Has had difficulty during

usual jobs

0.09 6 0.29 0.00 6 0.00 0.18 6 0.39 0.09 6 0.30 0.00 6 0.00 0.00 6 0.00 .005**

Total (11 þ 12) 0.18 6 0.58 0.09 6 0.29 0.26 6 0.62 0.26 6 0.62 0.00 6 0.00 0.00 6 0.00 .006**

Domain 7: Handicap

13 Has been life less

satisfying

0.09 6 0.29 0.00 6 0.00 0.00 6 0.00 0.00 6 0.00 0.00 6 0.00 0.00 6 0.00 .010*

14 Has been totally unable to

function

0.09 6 0.29 0.00 6 0.00 0.00 6 0.00 0.00 6 0.00 0.00 6 0.00 0.00 6 0.00 .010*

Total (13 þ 14) 0.18 6 0.58 0.00 6 0.00 0.00 6 0.00 0.00 6 0.00 0.00 6 0.00 0.00 6 0.00 .010*

Total OHIP-14 score 5.91 6 3.92 12.12 6 6.16 8.03 6 6.26 5.53 6 4.38 2.71 6 2.50 0.76 6 0.89 .000***

a SD indicates standard deviation; T0, baseline data; T1, 1 month after start of orthodontic treatment; T2, 3 months after start of orthodontic
treatment; T3, 6 months after start of orthodontic treatment; T4, 1 year after start of orthodontic treatment; T5, 1 week after completion of orthodontic
treatment; and NS, nonsignificant.

* P , .05; ** P , .01; *** P , .001.
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contrast to this observation, Feu et al.20 found 1.9 times

higher OHIP-14 scores at the end of 1 year after the

start of orthodontic treatment and a 60% reduction in

the total score at the end of treatment. However, in the

current study, 87.14% and 80.54% reductions of total

OHIP-14 scores were observed in nonextraction and

first premolar extraction subjects, respectively, at the

end of orthodontic treatment. The functional limitations,

physical pain, and physical disability domains deterio-

rated significantly during the first month of treatment in

nonextraction subjects, whereas in the first premolar

extraction subjects all domains except the handicap

domain deteriorated during that period. Previous

literature4,20,26 suggested that the psychological dis-

comfort and psychological disability domains under-

went maximum deterioration during comprehensive

orthodontic treatment. Feu et al.20 reported that

worsening of QoL during orthodontic treatment oc-

curred as a result of functional limitations and physical

pain. Paes da Silva et al.7 also observed that in

adolescents, esthetics in combination with pain had a

significant negative influence on OHRQoL.

In the current study, it was observed that painful

aching in the mouth, discomfort with eating food,

unsatisfactory diet, and the need to interrupt meals

were the major reports in all patients following the start

of comprehensive orthodontic treatment. It was also

observed that all of these problems continued until 6

months of treatment and then started decreasing.

Similarly, Zhang et al.27 also observed significant

improvement in the quality of life 6 months after the

start of comprehensive orthodontic treatment. Howev-

er, in contrast to the current study, Chen et al.4 reported

maximum deterioration of OHRQoL at 1 week after the

start of comprehensive orthodontic treatment. In the

current study, as treatment progressed, the total OHIP-

14 score decreased in spite of deterioration of a few

domains, such as physical pain and physical disability.

The gradual decrease in symptoms could have been

due to adaptation to treatment and correction of the

malocclusion. The improvement of various OHRQoL

symptoms was better in nonextraction subjects com-

pared to first premolar extraction subjects. However,

after 1 year of treatment in first premolar extraction

Table 3. Comparison of Oral Health Impact Profile Scores at Various Time Intervals of Observation in Group I (Nonextraction) Subjectsa

Items T0-T1 T0-T2 T0-T3 T0-T4 T0-T5 T1-T2 T1-T3 T1-T4 T1-T5 T2-T3 T2-T4 T2-T5 T3-T4 T3-T5 T4-T5

Domain 1: Functional limitations

1 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Total (1 þ 2) ** * NS NS * NS * ** *** * *** *** NS ** **

Domain 2: Physical pain

3 *** *** *** * NS ** *** *** *** * *** *** *** *** *

4 *** *** *** *** * ** *** *** *** NS *** *** *** *** **

Total (3 þ 4) *** *** *** ** NS ** ** *** *** * *** *** *** *** ***

Domain 3: Psychological discomfort

5 NS ** *** *** *** *** *** *** *** ** *** *** ** ** **

6 * * ** *** *** NS ** *** *** * ** ** * * NS

Total (5 þ 6) NS *** *** *** *** *** *** *** *** ** *** *** ** ** **

Domain 4: Physical disability

7 *** ** * * * *** *** *** *** * NS *** NS *** ***

8 *** *** ** * NS ** *** *** *** ** ** *** NS ** *

Total (7 þ 8) *** *** ** * NS ** *** *** *** ** ** *** NS ** *

Domain 5: Psychological disability

9 ** * NS NS NS NS ** ** ** NS ** ** * * NS

10 NS ** *** *** *** ** ** *** *** * *** *** ** ** *

Total (9 þ 10) NS ** ** *** *** ** *** *** *** ** *** *** ** *** *

Domain 6: Social disability

11 NS NS NS NS NS NS NS NS NS NS * * NS NS NS

12 NS NS NS NS NS NS NS NS NS NS * * NS NS NS

Total (11 þ 12) NS NS NS NS NS NS * NS NS NS * * * * NS

Doamin 7: Handicap

13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Total (13 þ 14) NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Total OHIP-14 score *** * NS *** *** *** *** *** *** *** *** *** *** *** ***

a T0 indicates baseline data; T1, 1 month after start of orthodontic treatment; T2, 3 months after start of orthodontic treatment; T3, 6 months after
start of orthodontic treatment; T4, 1 year after start of orthodontic treatment; T5, 1 week after completion of orthodontic treatment; and NS,
nonsignificant.

* P , .05; ** P , .01; *** P , .001.
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subjects, the OHIP-14 score was reduced below the

pretreatment score, and this could have been due to

improvement in self-concept and reduction in negative

social experience secondary to extraction space

closure and correction of the malocclusion.

In nonextraction subjects, the psychological discom-

fort and psychological disability domains did not

deteriorate following the start of treatment, but these

two domains were affected significantly in first premo-

lar extraction subjects. Reports of irritability with other

people, difficulty in doing usual work, and a less

satisfying life were frequent reports during the first

month of orthodontic treatment in first premolar

extraction subjects. This may have been due to the

presence of extraction space in the first premolar

extraction subjects. The deterioration of OHRQoL

peaked at 1 month after the start of comprehensive

orthodontic treatment in both groups and thereafter

started decreasing and reached the pretreatment level

at 6 months. However, in subjects with first premolar

extractions, the recovery of OHRQoL was relatively

Table 4. Oral Health Impact Profile (OHIP) Scores in Group II (First Premolar Extraction) Subjects at Various Time Intervals of Observationa

Items OHIP Dimensions

OHIP Scores at Various Time Intervals of Evaluation

Significance

(P-Value)

T0, Mean 6

SD

T1, Mean 6

SD

T2, Mean 6

SD

T3, Mean 6

SD

T4, Mean 6

SD

T5, Mean 6

SD

Domain 1: Functional limitations

1 Had trouble in

pronouncing words

0.21 6 0.48 0.94 6 0.98 0.76 6 0.99 0.56 6 0.75 0.47 6 0.56 0.12 6 0.33 .000***

2 Felt that sense of taste

had worsened

0.15 6 0.36 0.26 6 0.57 0.26 6 0.57 0.06 6 0.24 0.06 6 0.24 0.06 6 0.24 .057NS

Total (1 þ 2) 0.35 6 0.60 1.18 6 1.24 1.00 6 1.15 0.62 6 0.85 0.53 6 0.71 0.18 6 0.46 .000***

Domain 2: Physical pain

3 Had painful aching in your

mouth

0.44 6 0.61 2.12 6 0.88 1.71 6 0.90 1.24 6 0.78 0.82 6 0.80 0.15 6 0.36 .000***

4 Had uncomfortable when

eating food

0.35 6 0.69 2.29 6 0.91 1.82 6 0.94 1.15 6 0.78 0.79 6 0.60 0.21 6 0.48 .000***

Total (3 þ 4) 0.82 6 0.99 4.15 6 1.57 3.41 6 1.58 2.32 6 1.30 1.62 6 1.18 0.29 6 0.67 .000***

Domain 3: Psychological discomfort

5 Has been feeling self-

conscious

2.32 6 1.29 2.41 6 1.23 1.19 6 1.22 1.35 6 1.15 0.85 6 0.89 0.35 6 0.59 .000***

6 Had felt tense 0.85 6 0.82 0.88 6 1.01 0.71 6 0.87 0.56 6 0.78 0.21 6 0.54 0.03 6 0.17 .000***

Total (5 þ 6) 2.91 6 1.78 3.29 6 1.77 2.68 6 1.79 2.09 6 1.66 1.06 6 1.25 0.38 6 0.65 .000***

Domain 4: Physical disability

7 Diet has been

unsatisfactory

0.26 6 0.57 1.59 6 1.31 1.12 6 1.01 0.71 6 0.80 0.41 6 0.61 0.09 6 0.30 .000***

8 Has had to interrupt meals 0.29 6 0.68 1.21 6 0.95 1.09 6 0.90 0.59 6 0.66 0.38 6 0.55 0.06 6 0.24 .000***

Total (7þ 8 ) 0.56 6 1.05 2.74 6 1.90 2.21 6 1.67 1.29 6 1.35 0.79 6 1.01 0.15 6 0.44 .000***

Domain 5: Psychological disability

9 Finds it difficult to relax 0.41 6 0.78 0.71 6 0.87 0.47 6 0.66 0.29 6 0.52 0.24 6 0.43 0.06 6 0.24 .001**

10 Has been a bit

embarrassed

1.53 6 1.08 1.71 6 0.97 1.44 6 1.05 1.03 6 0.72 0.62 6 0.65 0.26 6 0.45 .000***

Total (9 þ 10) 1.79 6 1.32 2.38 6 1.26 1.94 6 1.45 1.32 6 0.95 0.82 6 0.83 0.41 6 0.70 .000***

Domain 6: Social disability

11 Has been irritable with

other people

0.35 6 0.65 0.59 6 0.82 0.53 6 0.89 0.29 6 0.63 0.12 6 0.33 0.09 6 0.30 .000***

12 Has had difficulty during

usual jobs

0.24 6 0.55 0.38 6 0.70 0.29 6 0.52 0.21 6 0.48 0.12 6 0.33 0.03 6 0.17 .023*

Total (11 þ 12) 0.59 61.10 0.97 6 1.19 0.79 6 1.22 0.50 6 0.82 0.24 6 0.55 0.12 6 0.41 .000***

Doamin 7: Handicap

13 Has been life less

satisfying

0.29 6 0.63 0.21 6 0.48 0.26 6 0.51 0.18 6 0.38 0.09 6 0.29 0.03 6 0.17 .019*

14 Has been totally unable to

function

0.03 6 0.17 0.12 6 0.41 0.03 6 0.17 0.00 6 0.00 0.00 6 0.00 0.03 6 0.17 .267NS

Total (13 þ 14) 0.32 6 0.73 0.38 6 0.89 0.29 6 0.58 0.15 6 0.36 0.09 6 0.29 0.06 6 0.34 .009**

Total OHIP-14 score 7.71 6 4.21 15.59 6 5.78 12.47 6 6.28 8.12 6 5.28 5.15 6 4.17 1.50 6 2.62 .000***

a SD indicates standard deviation; T0, baseline data; T1, 1 month after start of orthodontic treatment; T2, 3 months after start of orthodontic
treatment; T3, 6 months after start of orthodontic treatment; T4, 1 year after start of orthodontic treatment; T5, 1 week after completion of orthodontic
treatment; and NS, nonsignificant.

* P , .05; ** P , .01; *** P , .001.
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slower at each observation point compared to results in

the nonextraction subjects.

The results provided important knowledge for ortho-

dontists,whocould use these outcomes to informpatients

prior to treatment that they may experience temporary

deterioration in overall OHRQoL, specifically painful
aching in the mouth, discomfort in eating food, unsatis-
factory diet, and interruption in meals until 6 months
following the placement of orthodontic appliances.
Thereafter, patients were able to overcome the negative
effectsof treatment.Theoralhealth impact reportsmaybe
relatively greater and last for a longer duration among
subjects undergoing comprehensive orthodontic treat-
ment with premolar extractions. These findings can also
helporthodontistsobtainbetterpatientcooperationduring
treatment to achieve more acceptable treatment results.

CONCLUSIONS

� Both nonextraction and first premolar extraction
modalities of comprehensive orthodontic treatment
had a temporary negative impact on OHRQoL.

� The pattern of OHRQoL deterioration was similar in
both nonextraction and first premolar extraction
subjects.

� The negative impacts of comprehensive orthodontic
treatment on OHRQoL were greatest at 1 month after

Table 5. Comparison of Oral Health Impact Profile Scores at Various Time Intervals of Observation in Group II (First Premolar Extraction)

Subjectsa

Items T0-T1 T0-T2 T0-T3 T0-T4 T0-T5 T1-T2 T1-T3 T1-T4 T1-T5 T2-T3 T2-T4 T2-T5 T3-T4 T3-T5 T4-T5

Domain 1: Functional limitations

1 * NS NS NS NS NS NS NS NS * NS NS NS NS NS

2 * NS NS NS NS NS NS NS NS * NS NS NS NS NS

Total (1 þ 2) ** ** NS NS NS NS ** ** *** * ** ** NS ** *

Domain 2: Physical pain

3 *** *** *** ** ** * *** *** *** ** *** *** ** *** ***

4 *** *** *** ** NS ** *** *** *** *** *** *** ** *** ***

Total (3 þ 4) *** *** *** ** ** ** *** *** *** *** *** *** ** *** ***

Domain 3: Psychological discomfort

5 NS * ** *** *** ** *** *** *** ** *** *** ** *** **

6 NS * * ** *** NS NS *** *** NS *** *** ** ** NS

Total (5 þ 6) * NS * *** *** * *** *** *** ** *** *** *** *** **

Domain 4: Physical disability

7 *** ** * NS NS ** ** *** *** ** ** *** * *** **

8 *** ** NS NS NS NS ** *** *** ** *** *** * *** **

Total (7 þ 8) *** *** * NS NS * *** *** *** ** *** *** * *** **

Domain 5: Psychological disability

9 * NS NS NS * NS * ** ** NS * ** NS * *

10 NS NS ** *** *** NS ** *** *** * *** *** *** *** **

Total (9 þ 10) * NS NS *** *** NS *** *** *** * *** *** ** *** *

Domain 6: Social disability

11 * NS NS * * NS * *** ** NS ** * NS NS NS

12 NS NS NS NS NS NS NS * * NS NS ** NS NS NS

Total (11 þ 12) * NS NS NS * NS * *** ** NS * ** * * NS

Doamin 7: Handicap

13 NS NS NS * * NS NS * NS NS * * NS NS NS

14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Total (13 þ 14) NS NS NS * NS NS NS * NS NS ** NS NS NS NS

Total OHIP-14 score *** *** NS ** *** *** *** *** *** *** *** *** *** *** ***

a T0 indicates baseline data; T1, 1 month after start of orthodontic treatment; T2, 3 months after start of orthodontic treatment; T3, 6 months after
start of orthodontic treatment; T4, 1 year after start of orthodontic treatment; T5, 1 week after completion of orthodontic treatment; and NS,
nonsignificant.

* P , .05; ** P , .01; *** P , .001.

Figure 1. Comparison of total OHIP-14 score trends between group I

(nonextraction) and group II (premolar extraction) subjects at various

time intervals of observation.
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the start of comprehensive orthodontic treatment and

continued until 6 months of treatment.
� The functional limitations, physical pain, and physical

disability domains deteriorated significantly in non-

extraction subjects, whereas in first premolar extrac-

tion subjects, all domains except the handicap

domain deteriorated during comprehensive ortho-

dontic treatment.
� Recovery from the negative impact was relatively

slow in first premolar extraction subjects.
� There were 87.14% and 80.54% reductions in total

OHIP-14 scores in nonextraction and first premolar

extraction subjects, respectively, at the end of

comprehensive orthodontic treatment.
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