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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 Jena®; Mounabati Mohapatra®; Jitendra Sharan®; Binod Kumar Patro®

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 |, and those who required all
first premolar extractions for orthodontic treatment were included in group Il. Baseline OHRQoL
data (T,) 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 (T,), 3 months (T,), 6 months (T;) and 1 year
(T,) after the start of orthodontic treatment and 1 week after completion of orthodontic treatment
(Ts).

Results: At T, and T,, 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 T, and then slowly recovered to the
pretreatment level at T, in both groups. Recovery of OHIP-14 scores was relatively faster in group |
subjects compared to group Il subjects. At T, and T,, social disability and handicap domains were
deteriorated significantly in group Il subjects compared to group | 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

@ Associate Professor, Department of Dentistry, All India
Institute of Medical Sciences, Sijua, Bhubaneswar, Odisha,
India.

® Professor, Department of Dentistry, All India Institute of
Medical Sciences, Sijua, Bhubaneswar, Odisha, India.

¢ Assistant Professor, Department of Dentistry, All India
Institute of Medical Sciences, Sijua, Bhubaneswar, Odisha,
India.

¢ Additional Professor, Department of Community Medicine
and Family Medicine, All India Institute of Medical Sciences,
Sijua, Bhubaneswar, Odisha, India.

Corresponding author: Dr Ashok Kumar Jena, Associate
Professor, Department of Dentistry, All India Institute of Medical
Sciences, Sijua, Bhubaneswar, Odisha, India
(e-mail: dent_ashok @aiimsbhubaneswar.edu.in)

Accepted: January 2020. Submitted: September 2019.
Published Online: February 28, 2020

© 2020 by The EH Angle Education and Research Foundation,
Inc.

Angle Orthodontist, Vol 90, No 4, 2020

578

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.” The motivating factors for
undergoing orthodontic treatment are enhanced dental
and facial esthetics and, consequently, minimized
psychosocial problems, which contribute to QoL.?®
Many studies*” have explored the physical, social, or
psychological effects of orthodontic treatment and how
discomfort and pain affect these aspects of QoL.*” 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).**

The impact of orthodontic treatment on OHRQoL
usually decreases toward the end of orthodontic
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treatment.*® As the treatment of malocclusion has a
large psychosocial component, it is necessary to use
OHRQoL measures.® 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.®° 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.”

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.'®"2 It was found that tooth extraction significantly
deteriorated the QoL in normal individuals.™ 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 (male = 34,
female = 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:

(Za+ ZP)? x SD? x(Number of groups)
d2

where Zx = 1.96, Zf = 0.84 (considering power at
80%), SD (standard deviation) =4, number of groups =
2, and d=3 (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 | malocclusion with a full complement of
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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)." 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 | (control group; n = 34;
males = 17, females = 17); and those who required all
first premolar extractions for the treatment of their
malocclusion were included in group Il (study group; n
= 34; males = 17, females = 17). Group | included
subjects with Class | spacing or mild to moderate
crowding, whereas all subjects with Class | 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)."®
The baseline OHRQoL data (T,) 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 (T,), orthodontic appli-
ances were placed in the group | subjects. In group Il
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 I
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 X 0.025-inch
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Table 1. Mean Age of the Subjects and Duration of Follow-Up Between Various Time Points of Evaluation®

Duration Between Various Time Intervals of Follow-Up, mo

Age: y To'Tn To'Tz: To'T:«u To'Tm To'Ts:
Groups Mean = SD Mean *= SD Mean = SD Mean = SD Mean = SD Mean = SD
| (nonextraction) 16.27 + 1.40 1.12 £ 0.12 2.99 = 0.20 6.01 = 0.37 12.40 + 0.60 16.19 + 3.49
II (first premolar extraction) 16.55 = 1.76 1.10 £ 0.12 3.02 £ 0.28 6.01 = 0.43 12.46 = 0.44 23.79 = 3.02

2 SD indicates standard deviation.

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 (T,), 3 months (T,), 6 months (T;) and 1 year
(T,) after the start of orthodontic treatment and 1 week
after the completion of orthodontic treatment (T;). The
response to each item was scored as follows: 0 =
never, 1 = hardly ever, 2 = occasionally, 3 = fairly
often, and 4 = 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 | and Il was
16.27 £ 1.40 years and 16.55 *= 1.76 years,
respectively. The mean DAI score in group | and Il
subjects was 26.79 += 2.05 and 27.40 * 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 | and Il subjects was
16.19 = 3.49 months and 23.79 = 3.02 months,
respectively.

The details of the OHIP-14 scores in group | are
described in Tables 2 and 3. The total OHIP-14 score
was 5.91 = 3.92 at T, and increased significantly to
12.12 £ 6.16 and 8.03 = 6.26 at T, (P < .001) and T,
(P < .05), respectively. At T,, the total OHIP-14 score
was 5.53 + 4.38, which was not significantly different
to that at T,, and then the score decreased significantly
to 271 £ 250 and 0.76 = 0.89 at T, and Ti,
respectively (P < .001). There was 87.14% reduction
in the total OHIP-14 score at the end of comprehensive
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orthodontic treatment (T;) compared to the pretreat-
ment score (T,).

The details of the OHIP-14 scores in group Il are
described in Tables 4 and 5. The total OHIP-14 score
was increased significantly from its pretreatment (T,)
value of 7.71 = 42110 15.59 = 5.78 at T, and to 12.47
+6.28 at T, (P < .001). At T;, although the total OHIP-
14 score (8.12 + 5.28) was greater compared to the T,
score (7.71 = 4.21), the scores were not significantly
different. The total OHIP-14 scores at T, (P < .01) and
Ts (P < .001) were 5.15 = 4,17 and 1.50 = 2.62,
respectively, which were significantly less compared to
the T, value of 7.71 + 4.21.

The total OHIP-14 score was reduced 80.54% at T,
compared to T,.

The comparison of total OHIP-14 scores between
groups | and Il is described in Table 6 and Figure 1.
The total OHIP-14 score at the beginning of treatment
(T,) was 5.90 = 3.92 and 7.71 = 4.21 in groups | and
II, respectively, and these scores were not significantly
different (P = .112). At T, and T,, the total OHIP-14
score in group Il was significantly greater compared to
that of group | subjects (P < .01). Also, at T, and T,, the
total OHIP-14 scores were significantly greater in
group Il subjects (P < .05). At T,, total OHIP-14 scores
were not significantly different between the two groups
(P =.363).

DISCUSSION

Malocclusion has a significant negative impact on
OHRQoL."*"® Daily normal functions, emotional well-
being, and interpersonal relationships are affected
negatively by malocclusion.'®'**° Correction of maloc-
clusion leads to a significant improvement of OHR-
QolL.2"** Better oral function, facial appearance, and
dental esthetics following orthodontic treatment im-
prove OHRQoL." Similar to the findings of many
previous studies,'®®'** significant improvements in
OHRQoL were also observed at the end of orthodontic
treatment in this study. In contrast to the present and
previous studies,'?"? Taylor et al.*®* 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
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Table 2. Oral Health Impact Profile (OHIP) Scores in Group | (Nonextraction) Subjects at Various Time Intervals of Observation®
OHIP Scores at Various Time Intervals of Evaluation
T,, Mean *= T,, Mean *= T, Mean £+ T, Mean = T, Mean = T, Mean = Significance
ltems OHIP Dimensions SD SD SD SD SD SD (P-Value)

Domain 1: Functional limitations

1 Had trouble in 0.29 £ 0.63 0.82+0.83 0.82*+0.83 0.26*045 0.26 =0.45 0.00*= 0.00 .000***
pronouncing words

2 Felt that sense of taste 0.00 =£0.00 0.09 +0.29 0.00=*0.00 0.09+0.29 0.09 +0.29 0.00 * 0.00 .065M
had worsened

Total (1 + 2) 029 £ 0.63 091 £0.10 0.82 =0.83 0.35 048 0.35=*0.65 0.00=* 0.00 .000***

Domain 2: Physical pain

3 Had painful aching in your  0.09 = 0.29 2.06 =092 171 =097 1.35*0.48 0.35*0.65 0.18 = 0.39 .000***
mouth

4 Had uncomfortable when 0.09 £029 209+079 141 =*110 1.35*0.80 0.71 £0.63 0.35* 0.65 .000***
eating food

Total (3 + 4) 0.18 =058 388 +1.79 312*+183 271+ 114 1.06 +1.03 0.53 = 0.90 .000***

Domain 3: Psychological discomfort

5 Has been feeling self- 247 = 1.31 265 *+089 138+ 156 0.85=*1.05 059 *0.82 0.21 = 0.41 .000***
conscious

6 Had felt tense 1.09 =124 074 =096 053 +090 0.26 +0.62 0.09=* 0.29 0.00 = 0.00 .000***

Total (5 + 6) 356 +210 338+167 182=*+185 112+ 145 0.68 *=1.00 0.21 = 0.41 .000***

Domain 4: Physical disability

7 Diet has been 018 £0.39 135+0.65 0.71 =087 044 =050 0.44 = 0.50 0.00* 0.00 .000***
unsatisfactory

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

Total (7 + 8) 0.18 £0.39 244 099 1.44*+138 0.71 +0.87 0.62 = 0.78 0.00 = 0.00 .000***

Domain 5: Psychological disability

9 Finds it difficult to relax 0.09 =029 044 *+066 0.34=*048 0.18+0.39 0.00 = 0.00 0.00 = 0.00 .000***

10 Has been a bit 162+123 141 =126 082 +094 056+ 0.89 0.21=*041 0.09 = 0.30 .000***
embarrassed

Total (9 + 10) 171 =136 185=*128 1.18+0.71 0.74 £114 021 =041 0.09 = 0.30 .000***

Domain 6: Social disability

11 Has been irritable with 0.09 £ 029 0.09+0.29 0.18*+0.39 0.09+ 0.30 0.00+ 0.00 0.00* 0.00 .050M
other people

12 Has had difficulty during 0.09 £ 0.29 0.00 +0.00 0.18*+0.39 0.09+0.30 0.00+0.00 0.00=* 0.00 .005**
usual jobs

Total (11 + 12) 0.18 £ 0.58 0.09 +0.29 0.26 =0.62 0.26 = 0.62 0.00 = 0.00 0.00 = 0.00 .006**

Domain 7: Handicap

13 Has been life less 0.09 £0.29 0.00 £ 0.00 0.00*0.00 0.00* 0.00 0.00 =+ 0.00 0.00=* 0.00 .010*
satisfying

14 Has been totally unable to  0.09 = 0.29  0.00 = 0.00 0.00 = 0.00 0.00 = 0.00 0.00 = 0.00 0.00 + 0.00 .010*
function

Total (13 + 14) 0.18 =£0.58 0.00 £ 0.00 0.00 = 0.00 0.00+0.00 0.00 =+ 0.00 0.00 * 0.00 .010*

Total OHIP-14 score 591 =392 12.12 + 6.16

8.03 £6.26 553*+438 271 *250 0.76 = 0.89 .000™*

2 SD indicates standard deviation; T,, baseline data; T,, 1 month after start of orthodontic treatment; T,, 3 months after start of orthodontic
treatment; T,, 6 months after start of orthodontic treatment; T,, 1 year after start of orthodontic treatment; T, 1 week after completion of orthodontic

treatment; and NS, nonsignificant.
*P<.05;* P<.01; " P < .001.

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.® OHRQoL is the commonly used tool
that includes subjective evaluation of physical, psy-
chological, and social aspects of oral health. The child
perception questionnaire (CPQ,,_,,) 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.*

Wearing multibonded orthodontic appliances has a
temporary negative impact on patients’ QoL.>** The
negative impacts are greater in females than in
males.® 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

Angle Orthodontist, Vol 90, No 4, 2020
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Table 3. Comparison of Oral Health Impact Profile Scores at Various Time Intervals of Observation in Group | (Nonextraction) Subjects®

Items ToT, ToTo ToTs ToT, ToTs To-To T-Ty T-T, T-Ts TpTy TT, T-Ts TeT, ToTs ToTs
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 + 2) ** * NS NS * NS * *k *kk * *kk *kk NS *%k *k
Domain 2: Physical pain

3 *kk *kk *kk * NS *% *kk *kk *kk * *kk *kk *kk *kk *
4 *kk *kk *kk *kk * *k *kk *kk *kk NS *kk *kk *kk *kk *k
Total (3 + 4) - - - o NS o o - - " - - - - -
Domain 3: Psychological discomfort

5 NS *k *kk *kk *kk *kk *kk *kk *kk *%k *kk *kk *%k *%k *k
6 * * *%k *kk *kk NS *%k *kk *kk * *k *k * * NS
Total (5 + 6) NS *kk *kk *kk *kk *kk *kk *kk *kk *% *kk *kk *% *%k *k
Domain 4: Physical disability

7 *kk *k * * * *kk *kk *kk *kk * NS *kk NS *kk *kk
8 *kk *kk *% * NS *% *kk *kk *kk *%k *k *kk NS *%k *
Total (7 + 8) *kk *kk *Kk * NS *% *kk *kk *kk *%k ** *kk NS *%k *
Domain 5: Psychological disability

9 *k * NS NS NS NS ** *k *k NS ** *k * * NS
1 O NS *k *kk *kk *kk *k *%k *kk *kk * *kk *kk *%k *k *
Total (9 + 1 0) NS *k *%k *kk *kk *k *kk *kk *kk *Kk *kk *kk *%k *kk *
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 + 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 + 14) NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
TOtal OHIP_14 Score *kk * NS *kk *kk *kk *kk *kk *kk *kk *kk *kk *kk *kk *kk

2 T, indicates baseline data; T,, 1 month after start of orthodontic treatment; T,, 3 months after start of orthodontic treatment; T,, 6 months after
start of orthodontic treatment; T,, 1 year after start of orthodontic treatment; T,, 1 week after completion of orthodontic treatment; and NS,

nonsignificant.
*P<.05* P<.01; " P<.001.

contrast to this observation, Feu et al.?° 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
literature**°*® suggested that the psychological dis-
comfort and psychological disability domains under-
went maximum deterioration during comprehensive
orthodontic treatment. Feu et al.?® reported that
worsening of QoL during orthodontic treatment oc-
curred as a result of functional limitations and physical
pain. Paes da Silva et al.” also observed that in
adolescents, esthetics in combination with pain had a
significant negative influence on OHRQoL.

Angle Orthodontist, Vol 90, No 4, 2020

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.*” 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.* 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
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Table 4. Oral Health Impact Profile (OHIP) Scores in Group Il (First Premolar Extraction) Subjects at Various Time Intervals of Observation®

OHIP Scores at Various Time Intervals of Evaluation

T,, Mean = T,, Mean *= T,, Mean = T, Mean £ T, Mean = T, Mean = Significance
ltems OHIP Dimensions SD SD SD SD SD SD (P-Value)
Domain 1: Functional limitations
1 Had trouble in 021 =048 094*+098 076 +0.99 0.56 *0.75 0.47 =056 0.12 = 0.33 .000™**
pronouncing words

2 Felt that sense of taste 0.15*+036 026 *057 026 *057 0.06=* 024 0.06=*024 0.06=*0.24 .057ns
had worsened

Total (1 + 2) 0.35 = 0.60 1.18 =124 1.00 +1.15 062 =0.85 0.53 =0.71 0.18 = 0.46 .000™**

Domain 2: Physical pain

3 Had painful aching in your  0.44 + 0.61 212+088 171 090 124 *+0.78 0.82*=0.80 0.15* 0.36 .000™**
mouth

4 Had uncomfortable when 0.35 = 0.69 2.29 = 0.91 182 +094 1.15*+0.78 0.79 =0.60 0.21 = 0.48 .000***
eating food

Total (3 + 4) 0.82*099 415=*+157 341158 232*130 1.62=*1.18 0.29 * 0.67 .000™**

Domain 3: Psychological discomfort

5 Has been feeling self- 232+129 241123 119+x122 135=*1.15 0.85=*0.89 0.35=* 0.59 .000***
conscious

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

Total (5 + 6) 291178 329*+177 268+179 209+ 166 1.06=* 125 0.38 + 0.65 .000***

Domain 4: Physical disability

7 Diet has been 0.26 = 0.57 1.59 = 1.31 112 +1.01 071 =080 0.41 *=0.61 0.09 = 0.30 .000***
unsatisfactory

8 Has had to interrupt meals  0.29 + 0.68 121 =095 1.09 +090 0.59 +0.66 0.38=* 055 0.06+ 0.24 .000***

Total (7+ 8) 056 =105 274+190 221 +*167 129 +135 079 =101 0.15=* 044 .000™**

Domain 5: Psychological disability

9 Finds it difficult to relax 0.41*+078 071 =087 047 +066 029+ 052 0.24=* 043 0.06 +0.24 .001**

10 Has been a bit 1.53 = 1.08 171 2097 144 +105 1.03=*=0.72 0.62 *=0.65 0.26 = 0.45 .000***
embarrassed

Total (9 + 10) 179+ 132 238+126 194=*+145 132+095 0.82+0.83 041 *=0.70 .000***

Domain 6: Social disability

11 Has been irritable with 035 *+065 059*+082 053+089 029 =*063 0.12=*0.33 0.09 +0.30 .000***
other people

12 Has had difficulty during 024 =055 038=*070 029 +052 021=*048 0.12*0.33 0.03*0.17 .023*
usual jobs

Total (11 + 12) 0.59 =1.10 097 £119 079 =122 050 =*0.82 0.24 =055 0.12 +0.41 .000***

Doamin 7: Handicap

13 Has been life less 029 =063 021 *+048 026 +051 0.18*+0.38 0.09 =0.29 0.03 =+ 0.17 .019*
satisfying

14 Has been totally unable to  0.03 = 0.17  0.12 = 0.41 0.03 = 0.17 0.00 = 0.00 0.00 = 0.00 0.03 = 0.17 267N
function

Total (13 + 14) 032+073 038*+089 029 +058 0.15*+0.36 0.09*0.29 0.06 +0.34 .009**

Total OHIP-14 score 771 =421 1559 £ 578 1247 +6.28 812 528 515 =*4.17 1.50 * 2.62 .000***

@ SD indicates standard deviation; T,, baseline data; T,, 1 month after start of orthodontic treatment; T,, 3 months after start of orthodontic
treatment; T,, 6 months after start of orthodontic treatment; T,, 1 year after start of orthodontic treatment; T, 1 week after completion of orthodontic

treatment; and NS, nonsignificant.
*P < .05 ** P<.01;*** P < .001.

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

Angle Orthodontist, Vol 90, No 4, 2020
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Table 5. Comparison of Oral Health Impact Profile Scores at Various Time Intervals of Observation in Group Il (First Premolar Extraction)

Subjects?

Items ToT, ToTo ToTs ToT, ToTse T-T, T,-T, T,-T, Ti-Ts TrT, T-T, T,-Ts ToT, ToTs TTs
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 + 2) *k *k NS NS NS NS *k *k *kk * *k *k NS *k *
Domain 2: Physical pain

3 - . ok o . * ok - . . - . . ok -,
4 - - - o NS o - - - . - - o - -
Total (3 + 4) *kk *kk *kk *k *k *k *kk *kk *kk *kk *kk *kk *k *kk *kk
Domain 3: Psychological discomfort

5 NS * *%k *kk *kk *%k *kk *kk *kk *%k *kk *kk *% *kk *k
6 NS * * *k *kk NS NS *kk *kk NS *kk *kk *% *%k NS
Total (5 + 6) * NS * *kk *kk * *kk *kk *kk *%k *kk *kk *kk *kk *k
Domain 4: Physical disability

7 *kk *k * NS NS *% *%k *kk *kk *% *k *kk * *kk *k
8 *kk *k NS NS NS NS *%k *kk *kk *%k *kk *kk * *kk *k
Total (7 + 8) *kk *kk * NS NS * *kk *kk *kk *%k *kk *kk * *kk *k
Domain 5: Psychological disability

9 * NS NS NS * NS * ** ** NS * ** NS * *
1 0 NS NS *%k *kk *kk NS *%k *kk *kk * *kk *kk *kk *kk *k
Total (9 + 10) * NS NS Kk *kk NS *kk *kk *kk * Kk *kk *k *kk *
Domain 6: Social disability

11 * NS NS * * NS * i ** NS ** * NS NS NS
12 NS NS NS NS NS NS NS * * NS NS > NS NS NS
Total (11 + 12) * NS NS NS * NS * e > 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 + 14) NS NS NS * NS NS NS * NS NS > NS NS NS NS

Total OHIP-14 score o o NS ** o e

*kk *kk *kk *kk Kk *kk *kk *hk *kk

2 T, indicates baseline data; T,, 1 month after start of orthodontic treatment; T,, 3 months after start of orthodontic treatment; T,, 6 months after
start of orthodontic treatment; T,, 1 year after start of orthodontic treatment; T,, 1 week after completion of orthodontic treatment; and NS,

nonsignificant.
* P < .05;* P<.01; *** P < .001.

slower at each observation point compared to results in
the nonextraction subjects.

The results provided important knowledge for ortho-
dontists, who could use these outcomes to inform patients
prior to treatment that they may experience temporary

OHIP-14 score trend in Group | and Group Il subjects
Group| HGroupll

Groupll

Group|

Figure 1. Comparison of total OHIP-14 score trends between group |
(nonextraction) and group Il (premolar extraction) subjects at various
time intervals of observation.

Angle Orthodontist, Vol 90, No 4, 2020

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
effects of treatment. The oral health impact reports may be
relatively greater and last for a longer duration among
subjects undergoing comprehensive orthodontic treat-
ment with premolar extractions. These findings can also
help orthodontists obtain better patient cooperation during
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
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Table 6. Comparison of Various Oral Health Impact Profile (OHIP) Scores Between Groups | and Il at Various Time Intervals of Observation®

Comparison of OHIP Scores Between Two Groups at Various Time Intervals of Evaluation

T, T, T, T, T,

Gr.lvsGr. ll, Gr.lvsGr.ll, Gr.lvsGr.ll, Gr.lvsGr.ll, Gr.lvsGr.ll, Gr.lvsGr.ll,
Items OHIP Dimensions Significance Significance Significance Significance Significance  Significance
Domain 1: Functional limitations
1 Had trouble in pronouncing words .687"s 734N 569" 113 116N .041*
2 Felt that sense of taste had worsened .021* 157% .006™* .645Ns .645Ns 154N
Total (1 + 2) 486" 460N 754N .318% .189% .021*
Domain 2: Physical pain
3 Had painful aching in your mouth .004* 613" 691N 723 .006™* 744N
4 Had discomfort when eating food .081ns 4148 .153% .348"s 516" 346"
Total (3 + 4) .000*** 439n .365" 293" .053"s .307"
Domain 3: Psychological discomfort
5 Has been feeling self-conscious 618" 467" .058"s .070"s A73% 345N
6 Had felt tense 716" 478N 284N .049* 417 317"
Total (5 + 6) .205"s .881%s .021* .009** .139ns 317
Domain 4: Physical disability
7 Diet has been unsatisfactory 680" .348"s .058"s .236"° .606"° .079"s
8 Has had to interrupt meals .011* .832ns 106N .031* .093Ns .154ns
Total (7 + 8) 169% .676"° .057% .066N 623N .041*
Domain 5: Psychological disability
9 Finds it difficult to relax .046* 223N 611N 357N .003** .154n
10 Has been a bit embarrassed .686"° 371N .010* .003** .004** .058%
Total (9 + 10) .955N8 67N .015* .002** .001** .015*
Domain 6: Social disability
11 Has been irritable with other people .049* .002** 144ns .097"s .041* 079N
12 Has had difficulty during usual jobs 260" .001** 357" 273 .041* 317"
Total (11 + 12) .024* .000*** .044* 169N .011* .079n
Doamin 7: Handicap
13 Has been life less satisfying 148" .011* .003** .011* 079" 317
14 Has been totally unable to function .306"¢ .079%s 317 P = 1.000" P = 1.000% 317
Total (13 + 14) .206"s .006** .003** .021* .079% 317N
Total score A12n .009** .001** .039* .019* .363"

2 Gr. indicates group; T,, baseline data; T,, 1 month after start of orthodontic treatment; T,, 3 months after start of orthodontic treatment; T,, 6
months after start of orthodontic treatment; T,, 1 year after start of orthodontic treatment; T, 1 week after completion of orthodontic treatment; and

NS, nonsignificant.
* P <.05;** P<.01; ™ P < .001.

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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