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Introduction

The goal of  orthodontic treatment is to improve the life of  pa-
tients by enhancing dental, jaw function and dentofacial aesthet-
ics. The modern health care paradigm has shifted towards the 
quality of  life in the last decade. The impact of  oral health on the 
quality of  life is measured by endogenous, functional, social or 
psychological determinants and is usually known in the literature 
as OHRQoL – the oral health-related quality of  life.

Quality of  life can be determined as ‘a person’s sense of  well-be-
ing, which stems from satisfaction or dissatisfaction with the areas 
of  life that are important to him or her.[1] Oral health-related 

quality of  life (OHRQoL) is defined as the absence of  negative 
impacts of  oral conditions on social life and a positive sense of  
dentofacial self-confidence.[2] The concept of  oral health-related 
quality-of-life (OHRQoL) has become increasingly more impor-
tant in oral health practice and research. In orthodontics, with a 
shift from a more traditional biomedical model towards a more 
biopsychosocial model, the interest in oral health-related quality 
of  life (OHRQoL) also has increased considerably.[3]

Oral health-related quality of  life is a multidimensional concept 
that includes subjective evaluation of  perceived physical, psycho-
logical and social aspects of  oral health and no single measure 
has been developed that captures the concept completely. Both 
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generic and disease-specific measures had been used to measure 
health and oral health-related quality of  life.[4, 5]

Self-esteem (S.E.) can be defined as ‘the perception of  one’s own 
ability to master or deal effectively with the environment and 
is affected by the reactions of  others towards an individual [6]. 
Self-concept is broad-ranging and relates to personal self-concept 
(facts or one's own opinions about oneself), social self-concept 
(one's perceptions about how one is regarded by others), and self-
ideals (what or how one would like to be).[3]
 
A malocclusion does affect physical, social and psychological 
functioning, which can be defined as ‘quality of  life’.[6] OHRQoL 
can help us understand the demand for orthodontic treatment 
beyond clinical parameters and sheds stumble across the effects 
of  malocclusion on people's lives.[7] The literature proposes that 
studies on OHRQoL concerning malocclusion have reported 
higher levels of  oral impact in patients with severe malocclusion 
compared with a normal population and the treatment of  severe 
malocclusion reduced the reported oral impacts to the level of  the 
general population and significantly improved oral health-related 
quality of  life. [8, 9] Hassan and co-workers [7] also found an 
impact of  malocclusion on oral health-related quality of  life of  
young adults. Furthermore, the subjects with more severe maloc-
clusion and dentofacial deformities are more likely to report oral 
impacts than those with milder malocclusion.[10]

The impact of  malocclusion differs between genders and age 
groups. Studies have indicated that females experience poorer 
OHRQoL than males. This gender difference in malocclusion 
perception could be because females pay more attention to their 
appearance and refer to orthodontic clinics more often than 
males [11]. In a study of  Brazilian school children, those with low 
S.E. were found to be more sensitive to the aesthetic effects of  
malocclusion.[12] The relationship between normative measures 
of  malocclusion, S.E., and OHRQoL was investigated by Agou et 
al [3] using OHRQoL outcomes in children seeking orthodontic 
treatment and hypothesized that children with high S.E. would 
have better OHRQoL than those with low S.E. Likewise, a study 
of  potential orthodontic patients in Nigeria found that children 
with high S.E. most frequently did notexpress orthodontic con-
cerns.[13]

Various studies investigated the effect of  psychological aspects 
during orthodontic treatment between treated patients and un-
treated control group.[14, 15] Seeing that an unattractive dentition 
has been associated with teasing, bullyingand negative OHRQoL 
impacts. Differences between treated and untreated subjects are 
anticipated in light of  studies emphasizing the importance of  
dentofacial esthetics in daily social interactions. [16-18] Thusim-
proving dental esthetics and, subsequently, psychological well-be-
ing is frequently stated reasons for seeking orthodontic treatment 
during childhood and adolescence. [1, 19]

A recent cross-sectional study at the baseline by De Baets et 
al.[20] was performed to investigate whether a relationship exists 
between orthodontic treatment need and OHRQoL and whether 
this relationship is influenced by Self-esteem (S.E.).On the contin-
uation of  a baseline study, Brosen et al. [6] conducted a follow-up 
study to investigate the changes of  OHRQoL and the influence 
of  Self-esteem during the mid-treatment phase, one year after the 
start of  orthodontic treatment and hypothesized that OHRQoL 

deteriorates during orthodontic treatment: Further they stated 
that self-esteem can be a protective factor in OHRQoL during 
orthodontic treatment.
 
Although there has been extensive research concerning the topic 
of  OHRQoL, the focus of  most research projects was children.
[6, 9, 20] Only a few prospective studies have been published con-
cerning the effect of  a change in occlusion on the OHRQoL. To 
our knowledge, there is no published research using C.P.Q and 
SPPA on Indian patients. This has encouraged us to carry out this 
study to obtain the baseline information for the Indian popula-
tion. Therefore the present study was made to explore the chang-
es of  OHRQoL and the possible role of  self-esteem in children 
before, during and after the completion of  orthodontic treatment.

The study was conducted to assess (a) the OHRQoL reports in 
children before, during and after orthodontic treatment, (b) to 
estimate the Self- esteem reports in children before, during and 
after orthodontic treatment and (c) to compare and correlate the 
association between OHRQoL and Self- esteem in children be-
fore, during and after orthodontic treatment.
 
Materials And Methods

Study Design

The present prospective study wasapproved by the institutional 
ethics committee, Narayana Dental College and Hospital, Nellore 
(NDC/IECC/2014-15/070 dt.31/12/2014). Informed consent 
was obtained from all participants or where appropriate one of  
their parents or caretakers after explaining the procedure in Eng-
lish or their native language. 

A total of  139 patients between 12-16 years old (66 boys and 73 
girls) and requested to complete the questionnaire before the start 
of  treatment (T0). This study group was monitored throughout 
the orthodontic treatment are requested to complete the same 
questionnaire 3 months after the start of  treatment (T1) and at 
two months retention follow up (T2). Eight discontinued in be-
tween treatment due to various reasons and five patients did not 
turn up after two months retention follow up. So only 126 pa-
tients were evaluated for the questionnaire given at three points 
of  time. Twelve patients submitted incompletely filled question-
naires at one or the other point of  time. This resulted in a final 
study group of  114 patients (52 boys and 62 girls), who filled the 
questionnaire at all three time periods required in this study. The 
study flow chart describes the design of  the study (Figure 1). Thus 
the statistical analysis is done for this final study group (n=114). 
The response rate is 82% which is sufficient for analyzing the 
data. 

Patients who had no history of  previous orthodontic treatment, 
with good physical and mental health and with fixed appliance 
therapy were selected for this study. Subjects who exhibited se-
vere medical problems like mental and physical problems, chil-
dren with severe malocclusions like cleft lip andpalate, orthopedic 
appliances, myofunctional and other removable appliances were 
excluded from the study.

Every healthy child registered for first orthodontic treatment at 
the Department of  Orthodontics was requested to complete the 
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same questionnaire format at three phases: pre-treatment, mid-
treatment and post-treatment phases. The questionnaire at each 
phase includes two sets of  questions formulated to assess the 
oral health-related quality of  life reports and self-esteem of  chil-
dren respectively. The pre-treatment score was considered as the 
baseline of  the present study. mid treatment questionnaire was 
implemented three months after the start of  the treatment and a 
post-treatment questionnaire was implemented after treatment at 
two months retention follow up. 

The oral health-related quality of  life (OHRQoL) of  the child was 
scored by using the original English or Telugu translation of  the 
child perception questionnaire (C.P.Q11-14) [21] has already been 
validated in orthodontic research. It contains 37 questions about 
the frequency of  events at 4 domains. 

Self-esteem of  the child will be assessed by using the original Eng-
lish or Telugu translation of  the Harter’s self-perception profile 
for adolescents (SPPA) [22], which consists of  35 questions de-
signed to discover the adolescent perception of  themselves in 7 
different domains. In line with our baseline study, ‘sense of  dig-
nity’ was considered as a measure of  global Self- esteem.[23]

A detailed scoring key for this format was also provided in the 
manual by S Harter [22]. Each of  the seven subscales contains 
five items, constituting a total of  35 items.

Statistical Analysis was performed using SPSS (Statistical Package 
for the Social Sciences, version 21, Armonk, NY: I.B.M. Corp.). 
Basic demographic data were expressed in means ± standard de-
viations. The categorical data were converted to numerical scoring 
and the Statistical test, ANOVA was used for comparisons be-
tween the pre, mid and post-treatment means of  the study group 
and to study the significance of  changes in parameters over time 
(for both OHRQoL and S.E. measures). A pairwise comparison 
between the individual groups was done ‘Post – hoc Scheffe test’. 
Spearman's rank-order correlation coefficient (ρ) was used to 
evaluate the association between the two ordinal variables. The 
level of  significance was set at p < 0.05 for all tests.

Results

Table 1 shows the mean C.P.Q. scores for each domain were in-
creased at one year after starting treatment (T1) whereas scores 
are decreased after treatment (T2). Post – hoc scheffe's test was 

done for pairwise comparisons between pre (T0), mid (T1) and 
post-treatment (T2) of  significant domains of  the "C.P.Q." ques-
tionnaire.

Table 2 shows the total 'C.P.Q.' and 'SPPA' scores for overall 
OHRQoL and overall Self- esteem. The mean value for over-
all OHRQoL was increased at mid-treatment and decreased at 
post-treatment which is significant (p<0.001). The mean value 
for overall Self- esteem was decreased at mid-treatment and post-
treatment which is also significant (p<0.001). Post-Hoc Scheffe's 
test was done for multiple comparisons between pre (T0), mid 
(T1) and post-treatment (T2) of  overall "C.P.Q." and "SPPA" 
scores (Table-3).

The correlation between the quality of  life and Self- esteem at 
pre (T0), mid (T1) and post-treatment time (T2) using spearman's 
rank-order correlation coefficient (Table-4). The results showed 
a weak negative correlation between total OHRQoL (C.P.Q.) and 
S.E. at T0 (ρ=-0.167, p=0.075), T1 (ρ=-0.204, p=0.03) and posi-
tive correlation at T2 (ρ=0.193, p=0.04). 

The correlation between the quality of  life and Self- esteem was 
assessed for total treatment time using spearman's rank-order 
correlation coefficient. The results showed a weak negative cor-
relation between total OHRQOL (C.P.Q.) and S.E. (ρ = -0.092) 
which is non-significant (p>0.05) (Table-5).

Discussion
 
The OHRQoL measure used in this study is the CPQ11−14. Be-
cause of  its definite psychometric properties, the CPQ11−14 is a 
useful measure for orthodontic trials and has become a popular 
tool in orthodontic outcome research [4, 24, 25]. The use of  this 
instrument is validated for the agegroup 11–14 years, but in our 
study, we also included 15- to16-year-old subjects. Furthermore, 
some authors question whether C.P.Q. is a good measure of  
OHRQoL in children with malocclusions. Anyway, some criticism 
of  subjective measures suchas OHRQoL has to be taken into ac-
count: people may adaptor habituate to their (health) conditions 
over time and theymay respond with lower impact scores when 
a questionnaireis re-administered at a later time[4,26]Bernabéet 
al. [27] found a different pattern of  sociodental impact by type 
of  appliance. Subjects wearing fixed appliances had a higher fre-
quency of  impact than those wearing removable or both types of  
appliances. 

Figure 1. Study flow chart.
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Table 1. Pair wise comparison; domain scores for the child perception questionnaire [CPQ11-14] in Oral Health Related Quality of  Life at 
different time periods of  treatment- Post-hoc Scheffé test’.

Domain Groups T-statistic p value

Oral Symptoms
Pre v/s Mid 4.308 <0.01*
Pre v/s Post 0.060 0.998Ns
Mid v/s Post 4.369 <0.01*

Functional Lim-
itations

Pre v/s Mid 5.010 <0.01*
Pre v/s Post 2.505 <0.05*
Mid v/s Post 2.505 <0.05*

Social Well-being
Pre v/s Mid 3.522 <0.01*
Pre v/s Post 0.710 0.777Ns
Mid v/s Post 2.812 <0.05*

** P< 0.01-Highly significant; * P< 0.05- Significant; Ns P> 0.05- Non significant;

Table 2. Total scores for overall changes in oral health related quality (OHRQOL) of  life and Self- esteem (SE) - “ANOVA” test.

Measure Groups Sample size (n) Mean ± SD F value p value
Overall Pre treatment 114 41.07 ± 19.48

8.01 < 0.001**Quality of  Life Mid treatment 114 54.21 ± 29.18
Post treatment 114 43.94 ± 16.27

Overall Pre treatment 114 93.12 ± 8.07
10.873 < 0.001**Self- esteem Mid treatment 114 91.71 ± 7.43

Post treatment 114 89.57 ± 3.79

** P< 0.001-Highly significant; * P< 0.05- Significant; Ns P> 0.05- Non significant;

Table 3. Pair wise comparison; overall OHRQOL and overall Self- Esteem measures at different time periods- ‘Post-hoc Scheffe test’.

Measure Comparison T-statistic p value
Overall Pre v/s Mid 4.296 <0.01*

Quality of  Life Pre v/s Post 8.007 <0.01*
Mid v/s Post 3.711 <0.01*

Overall Pre v/s Mid 1.580 0.288 Ns
Self- esteem Pre v/s Post 3.971 <0.01*

Mid v/s Post 2.390 0.058 Ns

** P< 0.001-Highly significant; * P< 0.05- Significant; Ns P> 0.05- Non significant;

Table 4. Spearman rank correlation coefficients for comparison of  total OHRQoL, individual domain of  OHRQoL and SE (At T0, T1, 
T2):

Parameters T0 T1 T2
1 2 ‘ρ’Value P Value ‘ρ’Value P Value ‘ρ’Value P Value

Total OHRQoL SE -0.167 0.075 -0.204 0.031* 0.193 0.041*
OS -0.048 0.609 -0.261 0.005* 0.152 0.105
FL -0.206 0.028* -0.19 0.043* -0.048 0.61
EW -0.11 0.242 -0.109 0.251 0.315 0.001**
SW -0.17 0.07 -0.174 0.064 0.251 0.008*

** P< 0.001-Highly significant; * P< 0.05- Significant; Ns P> 0.05- Non significant; T0 - Pre treatment; T1 - Mid treatment; T2 - Post treatment; ‘ρ’- 
Rho value;
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Finally, it is important to reconsider the current biomedical and 
restricted paradigm on OHRQoL and to begin to think about 
the series of  processes by which social and psychological fac-
tors influence OHRQoL reports [28]. According to the model of  
Wilson – Clearly, also biological variables, health perception bio-
logical variables, symptom status, healthy functioning, and other 
(psychosocial) factors need to be taken into consideration [29]. 

In recent times, Baker and co-workers [30] demonstrated that 
sense of  coherence was the most important psychosocial predic-
tor for OHRQoL. For instance, the direct contribution of  factors 
such as other oral health problems was not assessed in this investi-
gation. A recent study by M.clijmans and co-workers [31] suggests 
that orthodontic treatment need, S.E., and some personality traits 
influence OHRQoL. Like the present study, a moderating role 
cannot be confirmed.
 
Some limitations regarding this study also needed to be consid-
ered. The results of  the present study demonstrated the compari-
son and correlation of  OHRQoL and S.E. in the patients who had 
come to the clinic and taken orthodontic treatment. The question 
leftovers whether these correlations are still present in the general 
population, and this aspect needs to be evaluated. 

According to the literature, we expect that the OHRQoL will 
change during treatment, but the association between OHRQoL 
and S.E. depicts a weak correlation in the present study. The ques-
tion remains what the influence is of  psychological factors such as 
S.E. and personality traits, other psychosocial factors.
 
This study has not differentiated gender-wise comparisons; the 
socioeconomic status of  the subjects at baseline level was not 
considered, and patients with only fixed appliances were found in 
the present study. 

Hence, further work should be attempted with larger samples, 
different age groups, different gender, and longer follow-ups to 
sort out the role of  these factors on the outcome of  orthodontic 
treatment and the use of  OHRQoL measures as validation for 
orthodontic treatment. OHRQoL can provide evidence that costs 
associated with treatment are worth the expense and can help the 
patient in their decision making.Besides, professionals can weigh 
the risks and benefits associated with treatment more accurately 
[32].

Conclusion

• OHRQoL for total, oral symptoms, functional limitations, and 
social well-being domains deteriorate during and after orthodon-
tic treatment. 
• Total OHRQoL (for oral symptoms, functional limitations, and 
social well-being domains) decreased during the mid-orthodontic 
treatment compared to pre-treatment and then increased after 
orthodontic treatment compared to mid-treatment but compara-
tively less than at pre-treatment which is statistically significant. 
• OHRQoL changes for oral symptoms, social well-being domains 
were not evident when compared that at pre and post-treatment. 
• Total S.E. also decreased during and after orthodontic treatment 
when compared to that at pre-treatment. 
• The correlation between OHRQoL and S.E. measured was 
weak. However, as the impact on OHRQoL increases (high 
C.P.Q. score) during and after orthodontic treatment, the S.E. was 
decreased during and after orthodontic treatment.
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