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Original Article

Impact of Orthodontic Treatment Complexity on Oral 
Health-Related Quality of Life in Turkish Patients: A 
Prospective Clinical Study

ABSTRACT

Objective: The study aimed to evaluate the relationship between orthodontic treatment complexity and oral health-related quality 
of life (OHRQoL) and to assess the impact of malocclusion and orthodontic treatment on OHRQoL in orthodontic patients with regard 
to gender and age.

Methods: This prospective clinical study included 102 patients aged 13-35 years who were referred to the orthodontic department. 
The impact of orthodontic treatment complexity was assessed using the Index of Complexity, Outcome and Need (ICON). The Turkish 
version of the Oral Health Impact Profile (OHIP-14) was used to examine the subjects for OHRQoL before and after treatment. The 
before and after treatment data (T1 and T2, respectively) were tested using a paired t-test, and one-way analysis of variance (ANOVA) 
with the Bonferroni test was used to assess the differences in OHIP-14 across groups, as defined by the ICON. The cross-sectional com-
parisons between genders and age groups before and after treatment were tested using the Student’s t-test. The level of significance 
was set to a p value of 0.05.

Results: Patients with moderate treatment complexity reported a significantly negative impact on the psychological disability do-
main compared to the difficult treatment complexity. OHRQoL improved after treatment. Females showed statistically significant 
and highest scores on the physical pain domain compared to males. Adults showed a statistically significant negative impact on the 
psychological domains before treatment as well as a statistically significant positive impact on the psychological disability domain 
after treatment compared to adolescents (p<0.05).

Conclusion: Orthodontic treatment improves OHRQoL, and orthodontic treatment complexity does not seem to have an impact on 
OHRQoL.
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INTRODUCTION 

Oral Health-Related Quality of Life (OHRQoL) is defined as “a multi-dimensional construct that reflects people’s 
comfort when eating, sleeping, and social interaction; their self-esteem; and their satisfaction with respect to 
their oral health” (1). A variety of OHRQoL instruments have been developed (2), of which multiple-item ques-
tionnaires are the most widely used methods to evaluate the functional and psychosocial impacts of oral dis-
eases (3). Several instruments that have been thoroughly tested to assess their psychometric properties, such as 
reliability, validity, and responsiveness, are widely used for measuring oral health (4).

Currently, the Oral Health Impact Profile (OHIP) is the most comprehensive and widely used instrument to mea-
sure OHRQoL. It was developed by Slade in 1994 and has been validated in cross-sectional population studies 
of the elderly (5).
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The Index of Complexity, Outcome, and Need (ICON) has been 
used in literature to evaluate orthodontic treatment need, com-
plexity, and outcome. Although the term treatment complexity 
is a separate parameter from the malocclusion severity, both 
measure the same latent trait; hence, they are related to each 
other (6). Many researchers have found that complex cases are 
more severe and require more effort associated with more ex-
traction, treatment plan changes, more appointments, longer 
treatment duration, and cooperation problems (7, 8). Patients 
with complex treatment or severe malocclusion may report 
various oral health impacts that affect their well-being in many 
ways. Previous research findings indicate that the perception of 
malocclusion varies across specialists and patients and that the 
severity of malocclusion does not always reflect OHRQoL (9, 10).

The impact of malocclusion differs between genders and age 
groups. Most of the studies have indicated that females expe-
rience poorer OHRQoL than males. This gender difference in 
malocclusion perception could be because females pay more 
attention to their appearance and therefore refer to orthodontic 
clinics more often than males. There has been an increasing de-
mand for orthodontic treatment by adults, and the key motiva-
tions for them are mostly the social and psychological effects of 
orthodontic treatment. Previous researches have revealed that 
the relation between gender, age, and the satisfaction of dental 
appearance is still controversial (11-16). 

It is hypothesized that malocclusion and orthodontic treatment 
would not have an adverse effect on the oral health status and a 
negative impact on the quality of life as a whole. Although there 
have been studies on the impact of orthodontic treatment need 
on OHRQoL, to the authors’ knowledge, there is no published re-
search using ICON and OHIP-14 on Turkish patients and studying 
no treatment need but treatment complexity. This has encour-
aged us to carry out this study to obtain the baseline information 
for Turkey. Therefore, this study was conducted to assess (a) the 
impact of malocclusion and orthodontic treatment on OHRQoL 
with regard to gender and age and (b) the impact of orthodontic 
treatment complexity on OHRQoL.

METHODS 
The present prospective research study was approved by the 
ethics research committee of Medipol University. The partici-
pants or where appropriate their parents were informed about 
the purpose and procedure of the study, and written informed 
consent was obtained.

Participants
A total of 102 (65 females and 37 males) patients were included 
in this study. All participants selected from patients who had 
undergone orthodontic treatment for the period 2013-2016 
at the Department of Orthodontics, Medipol University Hospi-
tal were assessed. The overall response rate was 100%. Table 
1 shows the demographic characteristics and ICON complexi-
ty scores. The mean age of all participants was 19.6±5.1 years 
(range: 13-35), they were stratified into two age groups: 55.9% 
were adolescents (range: 13-17 years) and 44.1% were adults 
(range: 18-35 years). 

Inclusion Criteria
The inclusion criteria were as follows: (1) 13-35 years of age (2) 
planned for comprehensive fixed orthodontic treatment; (3) no 
missing teeth with the exception of third molars; (4) no dental 
caries or periodontal problems; (5) no craniofacial anomalies 
or chronic medical problems; and (6) no previous orthodontic 
treatment of any type.

Interview and Questionnaire
All recruited patients were subjected to a face-to-face interview. 
They were asked to provide information concerning their demo-
graphic data, including age, gender, and medical status; they 
were also questioned whether they had previously received any 
type of orthodontic treatment. In addition, they were required 
to complete the shortened version of the OHIP-14 instrument to 
measure the OHRQoL.

The OHIP-14 questionnaire, which has been validated in Turkey 
(17) and has shown good psychometric properties, was used to 
assess OHRQoL. The OHIP questionnaire evaluated dysfunction, 
discomfort, and disability caused by oral disorders. Basically, the 
original OHIP is a 49-item measure, with statements divided into 
seven dimensions, namely functional limitation, pain, psycho-
logical discomfort, physical disability, psychological disability, 
social disability, and handicap. 

The OHIP-14 is a self-administered, short-version of the original 
questionnaire and includes 14 questions with seven domains 
that are used to measure the impact of orthodontic treatment 
on OHRQoL. The domains are functional limitation (Q1 and Q2), 
physical pain (Q3 and Q4), psychological discomfort (Q5 and Q6), 
physical disability (Q7 and Q8), psychological disability (Q9 and 
Q10), social disability (Q11 and Q12), and handicap (Q13 and 
Q14). Subjects were asked how they had experienced negative 
impacts in these dimensions, and their responses to the items 
were recorded using a five-point Likert scale (0=never, 1=hardly 
ever, 2=occasionally, 3=fairly often, 4=very often). The total OHIP 
score was computed by adding the ratings of all questionnaire 
items (additive count method). The total OHIP-14 score ranged 
from 0 to 56, and the domain scores ranged from 0 to 8. This 
questionnaire was administered before bonding (T1) and after 

Table 1. Demographic characteristics and ICON

Variable	 n	 %

Gender

Female	 65	 63.7

Male	 37	 36.3

Age, years

13-17	 57	 55.9

 18-35	 45	 44.1

ICON complexity scores

Easy	 11	 10.8

Mild	 38	 37.3

Moderate	 15	 14.7

Difficult	 12	 11.8

Very difficult	 26	 25.5
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de-bonding (T2). The OHIP-14 scores were calculated using the 
mean values. Higher OHIP-14 scores indicated poorer OHRQoL.

Each patient was examined for orthodontic treatment complex-
ity using the ICON before starting fixed orthodontic treatment. 
The ICON was developed by Daniels and Richmond (18) in 2000 
as an international index based on the consensus of 97 specialist 
orthodontists from 9 countries, including America and 8 Europe-
an countries. This index consists of 5 components: (1) Aesthetic 
Component of Index of Orthodontic Treatment Need, (2) Upper 
arch crowding/spacing, (3) Cross-bite, (4) Incisor open-bite/over-
bite, and (5) Buccal segment anterior–posterior relation of Peer 
Assessment Rating. Each component has a weight coefficient 
and these components are scored according to the ICON proto-

col; the sum was then calculated to obtain a total score. The total 
score was evaluated as easy if it was <29, as mild if between 29 
and 50, as moderate if between 51 and 63, as difficult if between 
64 and 77, and as very difficult if greater than 77. According to 
the ICON, a vast majority of subjects were mild followed by very 
difficult group; however, the least was the easy group.

Method Error
Both OHIP-14 and ICON assessment was performed by only one 
investigator (H.K.O.) who was trained to use the ICON. The reli-
ability and validity were assessed by examining internal consis-
tency and reproducibility. The kappa value was used to measure 
inter-item and itemscore correlations by repeating the admin-
istration of the OHIP to 10 (10%) of the subjects after 2 weeks 
(test-retest correlation). The kappa values of the re-examined 
questionnaire were 0.86 for OHIP-14 and 0.99 for ICON. As a very 
strong correlation and insignificant differences were noted, it 
was assumed that the results would be reliable.

Statistical Analysis 
The Statistical Package for Social Sciences software version 18.0 
(IBM Corp.; Armonk, NY, USA) was used to perform the statistical 
analysis. According to Shapiro Wilk-W test, data distributed nor-
mal. The mean differences between before- and after-treatment 
data (T1 and T2, respectively) were tested using a paired t-test. 

Table 2. Gender and age distribution by groups

	 Very Difficult	 Difficult	 Moderate	 Mild

Easy Gender				  

Female	 11	 8	 13	 27	 6

Male	 15	 4	 2	 11	 5

Age, years

13-17	 18	 8	 6	 18	 7

18-35	 8	 4	 9	 20	 4

Table 3. OHIP-14 overall scores and domain scores among treatment complexity groups before treatment (T1) and after treatment (T2)

		                    Total		                      Easy 			                     Mild 		                  Moderate 	             Difficult 	           Very Difficult 

	  	 T1	 T2	 T1	 T2 	 T1	 T2	 T1	 T2	 T1	 T2	 T1	 T2 

Overall OHIP-14	 Mean	 0.99	 0.1	 0.66	 0.14	 1.03	 0.09	 1.12	 0.18	 0.79	 0.07	 1.1	 0.07

	 SD	 0.63	 0.19	 0.34	 0.22	 0.73	 0.2	 0.55	 0.23	 0.57	 0.13	 0.61	 0.14

	 p 	                  0.000*		                       0.005*			                  0.000*		                      0.000*	                   0.020*	                   0.000*

Functional Limitation	 Mean	 0.67	 0.13	 0.18	 0.09	 0.6	 0.13	 0.86	 0.3	 0.5	 0.08	 0.96	 0.07

	 SD	 0.84	 0.34	 0.46	 0.2	 0.82	 0.43	 0.78	 0.45	 0.85	 0.19	 0.93	 0.18

	 p	                   0.000*	                   0.441			                  0.005*		                      0.018*	                    0.147	                   0.000*

Physical Pain	 Mean	 1.08	 0.19	 0.27	 0.54	 1.09	 0.17	 1.33	 0.26	 1.2	 0.000	 1.23	 0.13

	 SD	 1.17	 0.49	 0.51	 1.03	 1.3	 0.4	 1.19	 0.56	 1.09	 0.000	 1.11	 0.26

	 p	                   0.000*	                   0.258			                  0.000*		                      0.002*	                   0.003*	                   0.000*

Psychological Discomfort	 Mean	 1.65	 0.13	 1.59	 0.13	 1.82	 0.07	 1.73	 0.16	 1	 0.2	 1.69	 0.15

	 SD	 1.25	 0.35	 1.42	 0.32	 1.3	 0.24	 1.16	 0.36	 0.97	 0.39	 1.24	 0.48

	 p	                   0.000*	                   0.009*			                  0.000*		                      0.000*	                   0.022*	                   0.000*

Physical Disability	 Mean	 0.5	 0.04	 0.22	 0.18	 0.48	 0.01	 0.53	 0.06	 0.83	 0.04	 0.48	 0.01

	 SD	 0.85	 0.17	 0.51	 0.33	 0.71	 0.08	 0.83	 0.25	 1.54	 0.14	 0.76	 0.09

	 p	                   0.000*	                   0.779			                  0.000*		                      0.021*	                    0.1	                   0.040*

Psychological Disability	 Mean	 1.62	 0.09	 1.27	 0.000	 1.69	 0.09	 2.2	 0.16	 0.79	 0.08	 1.71	 0.11

	 SD	 1.26	 0.29	 1.14	 0.000	 1.36	 0.3	 0.95	 0.4	 1.21	 0.19	 1.17	 0.32

	 p	                   0.000*	                   0.004*			                  0.000*		                      0.000*	                    0.068	                   0.000*

Social Disability	 Mean	 0.72	 0.1	 0.36	 0.09	 0.77	 0.11	 0.53	 0.2	 0.66	 0.12	 0.94	 0.01

	 SD	 0.85	 0.33	 0.39	 0.2	 0.99	 0.37	 0.83	 0.56	 0.77	 0.31	 0.77	 0.09

	 p	                   0.000*	                   0.006*			                  0.000*		                      0.207	                   0.035*	                   0.000*

Handicap	 Mean	 0.7	 0.04	 0.72	 0.000	 0.73	 0.07	 0.7	 0.13	 0.58	 0.000	 0.71	 0.000

	 SD	 0.66	 0.25	 0.56	 0.000	 0.75	 0.35	 0.52	 0.35	 0.66	 0.000	 0.65	 0.000

	 p	                   0.000*	                   0.002*			                  0.000*		                      0.006*	                   0.012*	                   0.000*

Means and Standard Deviations of T1 and T2 values of the total sample and for each treatment complexity group. Paired samples t-test; p value*<0.05
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The mean differences between ICON groups (complexity) were 
tested using the one-way analysis of variance (ANOVA) with the 
Bonferroni test as a post-hoc. The cross-sectional comparisons 
between gender groups and age groups before and after treat-
ment were performed using Student’s t-test. The level of signifi-
cance was set at a p value of 0.05.

RESULTS

Table 2 shows the gender and age distribution according to 
treatment complexity groups. In the moderate group, a vast ma-
jority of subjects were females (86%).

Table 3 shows the mean scores in the overall and domain items 
of OHIP-14 among treatment complexity groups before (T1) and 

after treatment (T2). The mean overall score for OHIP-14 for T1 
was significantly higher compared to T2 (0.99 and 0.1, respec-
tively, p<0.05). The psychological discomfort domain had the 
highest reported impact with a mean score of 1.65, whereas 
the mean score of the physical disability domain was 0.5 of the 
OHIP-14, indicating the lowest impact due to malocclusion in 
patients. The paired sample t-test analysis showed that OHRQoL 
improved for T2 regardless of the type of treatment complexi-
ty. Table 4 shows the OHIP-14 domain scores among treatment 
complexity groups before treatment. The one-way ANOVA and 
Bonferroni test were used to compare results between groups 
defined by the ICON. A significant difference in the psychological 
disability domain was obvious with respect to orthodontic treat-
ment complexity (p<0.05). Participants with moderate treat-
ment complexity reported a significantly negative impact on the 

Table 4. OHIP-14 domain scores among treatment complexity groups before treatment (T1)

	 Easy (a)	 Mild (b)	 Moderate  (c)	 Difficult (d)	 Very Difficult (e)	 ANOVA	 Bonferroni 
	 T1 Mean±SD 	 T1 Mean±SD 	 T1 Mean±SD 	 T1 Mean±SD 	 T1 Mean±SD 	 p 	 p 

Functional Limitation	 0.18±0.46	 0.60±0.82	 0.86±0.78	 0.50±0.85	 0.96±0.93	 0.077	

Physical Pain	 0.27±0.51	 1.09±1.30	 1.33±1.19	 1.20±1.09	 1.23±1.11	 0.166	

Psychological Discomfort	 1.59±1.42	 1.82±1.30	 1.73±1.16	 1±0.97	 1.69±1.24	 0.395	

Physical Disability	 0.22±0.51	 0.48±0.71	 0.53±0.83	 0.83±1.54	 0.48±0.76	 0.571	

Psychological Disability	 1.27±1.14	 1.69±1.36	 2.20±0.95	 0.79±1.21	 1.71±1.17	 0.048*	 0.038* c>d

Social Disability	 0.36±0.39	 0.77±0.99	 0.53±0.83	 0.66±0.77	 0.94±0.77	 0.332	

Handicap	 0.72±0.56	 0.73±0.75	 0.70±0.52	 0.58±0.66	 0.71±0.65	 0.974	

Means and Standard Deviations of  T1  values  for each treatment complexity group.    p value*<0.05

Table 5. OHIP-14 overall scores and domain scores among gender groups, cross-sectional comparisons for before treatment (T1) and after treatment (T2)

	 Female	 Male	  	 Female	 Male	  

	 T1	 T1	 p 	  T2	 T2	 p 

Overall OHIP-14	 1.07±0.69	 0.86±0.51	 0.097	 0.12±0.18	 0.79±0.20	 0.256

Functional Limitation	 0.65±0.88	 0.71±0.77	 0.721	 0.16±0.34	 0.81±0.34	 0.258

Physical Pain	 1.26±1.27	 0.78±0.90	 0.03*	 0.23±0.49	 0.13±0.50	 0.354

Psychological Discomfort	 1.75±1.29	 1.48±1.17	 0.302	 0.16±0.40	 0.08±0.25	 0.219

Physical Disability	 0.58±0.89	 0.36±0.77	 0.215	 0.04±0.17	 0.04±0.18	 0.876

Psychological Disability	 1.72±1.29	 1.44±1.20	 0.289	 0.13±0.35	 0.04±0.13	 0.073

Social Disability	 0.73±0.92	 0.70±0.72	 0.84	 0.09±0.31	 0.12±0.38	 0.678

Handicap	 0.77±0.70	 0.58±0.57	 0.151	 0.46±0.21	 0.05±0.32	 0.883

Means and Standard Deviations of T1 and T2 values for each gender group. Student's t-test; p value*<0.05

Table 6. OHIP-14 overall scores and domain scores among age groups, cross-sectional comparisons for before treatment (T1) and after treatment (T2)

	 13-17	 18-35	  	 13-17	 18-35	  

Age	 T1	 T1	 p	 T2	 T2	 p 

Overall OHIP-14	 0.92±0.65	 1.08±0.60	 0.206	 0.13±0.22	 0.07±0.12	 0.098

Functional Limitation	 0.66±0.82	 0.68±0.87	 0.896	 0.14±0.36	  0.12±0.32	 0.793

Physical Pain	 1.15±1.16	 1.00±1.18	 0.503	 0.17±0.52	 0.22±0.47	 0.64

Psychological Discomfort	 1.41±1.13	 1.96±1.34	 0.026*	 0.18±0.40	 0.06±0.27	 0.086

Physical Disability	 0.51±0.77	 0.48±0.96	 0.868	 0.70±0.22	  0.001±0.07	 0.063

Psychological Disability	 1.37±1.17	 1.93±1.31	 0.027*	 0.14±0.37	 0.03±0.12	 0.034*

Social Disability	 0.73±0.83	 0.71±0.88	 0.881	 0.14±0.42	 0.04±0.17	 0.095

Handicap	 0.61±0.69	 0.82±0.60	 0.115	 0.07±0.31	 0.02±0.14	 0.355

 Means and Standard Deviations of T1 and T2 values for each age group. Student's t-test; p value*<0.05
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psychological disability domain compared to difficult treatment 
complexity (p<0.05). 

Table 5 shows OHIP-14 overall and domain scores among gender 
groups and cross-sectional comparisons of T1 and T2. Females 
showed a statistically significant negative impact on the physical 
pain domain compared to males for T1 (p<0.05).

Table 6 shows the OHIP-14 overall and domain scores among 
age groups and cross-sectional comparisons for T1 and T2. 
Adults showed a statistically significant negative impact on the 
psychological discomfort and psychological disability domains 
compared to adolescents for T1 and showed a statistically sig-
nificant positive impact on the psychological disability domain 
for T2 (p<0.05).

DISCUSSION 

The present study aimed to evaluate the impact of orthodon-
tic treatment with regard to gender and age, as it is challenging 
to understand the impact of orthodontic treatment complexity 
without understanding the independent effect of malocclusion 
severity and vice versa. To evaluate the effect of orthodontic 
treatment on oral health, the subjects were stratified accord-
ing to two age groups and gender. The incorporation of these 
multi-variables against the responses of subjects to the ques-
tionnaire used to evaluate their oral health status renders a more 
comprehensive study.

Many studies have been conducted on the effect of malocclu-
sion and orthodontic treatment on the QoL (12, 14-16). In our 
study, the effect of malocclusion on the QoL was measured using 
the OHIP-14 questionnaire. Although OHIP-14 is a widely used 
questionnaire, cultural differences might have an impact on the 
results. Therefore, the second aim was to produce baseline re-
cords for Turkish patients and to compare the results with other 
ethnicitybased studies. Similar to other studies, the results of the 
present investigation showed that malocclusion has a negative 
effect on the QoL of individuals (12, 19-25). However, the patient 
groups, questionnaires, indices, study design, and statistical 
methods used in those studies differ. This difference has made 
it difficult to compare the results of this study with the results of 
other studies.

The present study showed that orthodontic treatment complex-
ity does not seem to have an impact on OHRQoL. Only pretreat-
ment psychological disability scores of the moderate group were 
significantly higher than those of the difficult group, which ap-
pears unreasonable from a clinical perspective. Also, the p value 
of the ANOVA test is very close to non-significance (p=0.048). 
The only explanation could perhaps be the larger number of fe-
males in the moderate group. As reported in previous research-
es, women are more uncomfortable with their dental appear-
ance than are men (8, 26).

To the authors’ knowledge, only one study has evaluated the 
impact of orthodontic treatment complexity on OHRQoL. On-
yeaso et al. (21) conducted a study including 12 to 17year-old 

Nigerian adolescents without previous orthodontic treatments 
and used the same measurement methods (OHIP-14 and 
ICON). They concluded that there is no relationship between 
orthodontic treatment complexity and OHRQoL, which is sim-
ilar to the current study. The difference was that they found 
the highest scores in physical pain besides psychological dis-
comfort and psychological disability. They discussed that the 
highest scores of physical pain may be due to tooth decay or 
periodontal problems. To eliminate this confusion, individuals 
with periodontal problems, tooth decay, chronic medical disor-
ders, and craniofacial anomalies were excluded from this study. 
In this study, the highest scores were seen in the psychologi-
cal discomfort and psychological disability domains before or-
thodontic treatment for all participants, which is similar to the 
study by Chen et al. (22).

The sample of this study consisted of patients who had under-
gone comprehensive fixed orthodontic treatment, thus repre-
senting a specific group of patients. Most of the studies showed 
that orthodontic treatment has a positive impact on OHRQoL 
(23-25). Chen et al. (23) performed a study including Chinese 
patients, and they concluded that after orthodontic treatment, 
both the scores of domain and total OHIP-14 were better than 
before treatment. In this study, a statistically significant differ-
ence was reported in total OHIP-14 and domain scores between 
pre- and post-treatment comparisons in all groups.

The associations between facial pain and various forms of mal-
occlusion have been reported in epidemiological studies (27, 
28). Although pain is thought to be a biological response to tis-
sue damage, according to the cognitive-behavioral model, age, 
education level, sociocultural, and economic factors are also 
influential in interpreting the pain experienced by individuals. 
According to previous studies, females experience chronic oro-
facial pain more often as well as report severe oral impacts more 
often than males. In this study, while comparing gender, only 
pretreatment physical pain scores of females were significantly 
higher than males (29-31). The reason that females appear to 
suffer more pain has been an important topic of discussion and 
evaluation in literature. 

According to the previous studies, younger individuals with 
malocclusion had higher scores for handicap, social disability, 
psychological disability, psychological discomfort, physical dis-
ability, and total OHIP-14 (14, 32). In this study, the pretreat-
ment psychological discomfort and psychological disability 
scores for adults were statistically higher than those of adoles-
cents; in addition, the post-treatment psychological disability 
scores of adults were statistically lower than those of adoles-
cents. It can be explained that feeling psychological discom-
fort of their appearance is more likely to be the main factor 
in seeking orthodontic treatment in adults, and they are also 
psychologically more benefited than adolescents after the or-
thodontic treatment. 

The QoL is increasingly acknowledged as a valid, appropriate, 
and significant indicator of service need and intervention out-
come in contemporary public health research and practice (33). 
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The present study provides information concerning the impact 
of orthodontic treatment among two different age groups in 
both genders and demonstrates a baseline knowledge of oral 
health and refutes the null hypothesis. Although many research-
es have studied the effect of orthodontic treatment on OHRQoL, 
it was difficult to compare their results with the outcome of this 
study due to variations in the variables incorporated.

Further research is still needed to overcome the limitations of 
this study, which include lack of information of socio-economic 
status, educational level of participants, types of malocclusions 
in terms of classification and severity, and the relation of oral sta-
tus with general health. In addition, further evolution of the con-
cept of an orthodontic treatment index to include psychosocial 
criteria is still required. The ICON relates only to the functional 
measurement for orthodontic treatment and should be used in 
combination with appropriate psychological indicators such as 
OHIP-14.

The other limitations in this study must be taken into consid-
eration. The use of the OHIP-14 questionnaire in adolescents is 
also a major limitation. The OHIP-14 is only validated for Turkish 
adults and not for adolescents. Although this index was admin-
istered through face-to-face interviews, and patients were able 
to ask questions when they did not understand something, the 
results should be interpreted with caution.

The usefulness of the findings from this study is limited as the 
sample is not necessarily representative of all members of the 
general population. The determination of sample size was based 
on the data from a previous study (16), by setting type I error 
at 0.05 and type II error at 0.20 (80% power). A sample size of 
minimum 97 subjects would be needed to demonstrate a signif-
icant change in OHRQoL from T1 to T2. To account for possible 
dropouts during the study, 102 participants were included in 
this study. Another potential limitation was the size differences 
of the complexity groups, age groups and gender groups, which 
may cause bias and should be considered when interpreting 
results. A larger sample size would increase the sensitivity of 
the impact of malocclusion on the OHRQoL, which could be ex-
plored completely among gender and various age groups to a 
greater extent.

CONCLUSION 

•	 Within the limitations of this study, it was observed that or-
thodontic treatment improves OHRQoL, and orthodontic 
treatment complexity does not seem to have an impact on 
OHRQoL.

•	 This study provides fairly strong evidence that adult sub-
jects are more likely to report “psychological discomfort” of 
their appearance, which is associated with the impairment 
in OHRQoL. They reported positive oral health status from 
a psychological perspective compared to adolescents as a 
result of orthodontic treatment. In addition, female subjects 
appear to experience more physical pain than males during 
orthodontic treatment.

•	 Given the negative consequences of orthodontic treatment 
on OHRQoL, it is important that disease prevention mea-
sures are promoted when formulating a health policy. It is 
likely that there will be greater demand from patients for 
treatment aimed at reducing the severity of the disease.
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