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Abstract 

Background:  Dental appearance affects facial beauty, social interaction and psychological well-being particularly 
among adolescents. The aim of the current study was to determine factors affecting adolescent dental self-confi-
dence and satisfaction with dental appearance in Saudi Arabia.

Methods:  A cross-sectional study was conducted in the Eastern Province of Saudi Arabia among 3500 students 
attending intermediate and high schools. Data was collected from 2637 students using the translated Arabic version 
of the psychosocial impact of dental esthetics questionnaire (PIDAQ) in addition to questions about smile esthetics 
satisfaction and demographic variables including; gender, age, school grade, and parental level of education. Statisti-
cal analysis was performed by using logistic regression to assess the effect of demographical variables on PIDAQ and 
its domains at 5% significance level.

Results:  About 80% of the participants were satisfied or somewhat satisfied with their smiles. Tooth alignment and 
tooth color were the most cited reasons for adolescents’ dissatisfaction about their smile, 34% and 33% respectively. 
Females and participants’ fathers’ university education figured in a statistically significant way regarding higher PIDAQ 
and aesthetic concerns. Females were 70%, and those with fathers’ university education were 22% more likely to have 
a negative psychological impact. Females expressed aesthetic concerns nearly two times more than males. Partici-
pants whose fathers possessed university education had an aesthetic concern 1.25 times more compared to those 
whose fathers had no school or limited school education. Females and those with mothers who had university educa-
tion were less likely to have positive dental self-confidence.

Conclusions:  Most adolescents exhibited satisfaction with their own smiles. Smile dissatisfaction in the remaining 
participants was related to teeth alignment, color and shape. Females were more concerned with dental esthetics 
and smile satisfaction than males. Females and participants whose fathers had a university education exhibited higher 
psychosocial impact than males and those with or without school education. However, males showed greater self-
confidence in their dental aesthetics.
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Background
Oral health evaluation methods focus mainly on dental 
diseases, while patients’ insight about their oral well-
being, including functional as well as emotional and 
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social factors are not evaluated [1]. Patient perspec-
tive is important in determining treatment needs and 
to supplement traditional clinical evaluation [2]. Treat-
ment evaluation should incorporate several health care 
aspects, including treatment efficiency, cost, quality of 
life enhancement, patient’s satisfaction and improved 
self-image [3].

Quality of Life (QoL) tools have been developed to 
meet the growing awareness of the multidimensional 
nature of oral health and to amend the deficiency of the 
normative methods. Several oral health related quality of 
life measuring tools are presently being used to evaluate 
patients’ emotions, functioning, and acceptance of their 
oral status [4]. Dental appearance is an essential factor of 
facial beauty and it can influence a person’s assumption 
about one’s characteristics. It was suggested that good 
dental appearance is a prerequisite to get a prestigious 
job in some professions [5]. The color of teeth is a crucial 
factor for an esthetic smile. Discoloration of one tooth 
may be more obvious and adversely affects esthetics com-
pared to generalized discoloration [6]. Additionally, tooth 
alignment has a great impact on dental appearance and 
smile satisfaction. Malocclusion is not confined to the 
alignment of teeth and may be a combination of skeletal 
and dental problems. In addition to poor oral hygiene 
and bad odor resulting from gingivitis, speech also might 
become affected by malocclusion [7]. Body image is a 
great concern of adolescents. It affects psychological and 
social adaptation as well as educational achievement [8, 
9].

The Psychosocial Impact of Dental Aesthetics Ques-
tionnaire (PIDAQ) was developed to evaluate self-per-
ception of dental aesthetics and evaluate the psychosocial 
influence of dental aesthetics in adolescents seeking treat-
ment [10]. It is a validated self-rating tool that measures 
important aspects of the oral health-related quality of 
life (OHRQoL), Dental Self-confidence”, “Social Impact”, 
“Psychological Impact”, and “Aesthetic Concerns” [10]. 
“Social Impact” measures the possible problems that 
could be endured by an individual in social situations 
due to unpleasant dental appearance while “Psychologi-
cal Impact” measures the feeling of sadness or inferior-
ity in comparison to others. Aesthetic concern involves 
data related to the concern or disapproval caused by one’s 
dental appearance when an individual looks in a mirror 
or sees himself in photographs or videos [11].

Dentofacial esthetics has a great impact on social inter-
action and psychological well-being. Oral health con-
dition, particularly satisfaction with appearance which 
might cause embarrassment in social contacts, affects 
the quality of life [8]. Thus, the aim of this study was to 
determine the primary causes of dental appearance dis-
satisfaction among adolescents in Saudi Arabia and to 

determine factors affecting their dental self-confidence 
and satisfaction with their dental appearance. The null 
hypothesis was that that dental appearance satisfaction 
is not affected by the the adolescents’ gender and educa-
tional level of the parents.

Methods
A cross-sectional study including male and female stu-
dents attending intermediate and high schools (7th to 
12th grades) with an age range from 12 to 17  years old 
was held in the Eastern Province of Saudi Arabia. The 
study was conducted in three different cities: Dammam, 
Khobar and Jubail. Students were included in the study 
if they: (1) had their parents’/legal guardian’s approval 
to participate and (2) had no medical or psychologi-
cal problems affecting their responses. The study was 
approved by the Research ethical committee at the Col-
lege of Dentistry, Imam Abdulrahman Bin Faisal Univer-
sity (EA#201905). Written informed consent forms were 
sent to the school principals prior to data collection day 
and were signed and returned by the participants’ legal 
guardians.

Sample size was estimated for a regression model prior 
to the conduct of the study. The estimation was based 
on the following assumptions: anticipated effect size is 
0.5%, with 5 predictors included in the regression model, 
alpha error is 5%, and study power is 80%. The study had 
to have 2552 respondents (https://​www.​danie​lsoper.​com/​
statc​alc/​calcu​lator.​aspx?​id=1). To accommodate for a 
possible 30% drop out and non-response, a total of 3,500 
intermediate and high school students from 13 schools 
were invited to participate in the study. School selection 
was based on a random list provided by the Ministry of 
Education from the three different cities.

Data collection used the standardized questionnaire 
measuring the Psychosocial Impact of Dental Aesthet-
ics (PIDAQ) [5]. Responses were scored as yes or no for 
PIDAQ items in the questionnaire.

In addition to PIDAQ items the survey included demo-
graphical variables such as gender (male, female), age 
(years), grade (intermediate, high school), father’s and 
mother’s level of education (no school, school educa-
tion, or university education), besides components of 
dental smile esthetics satisfaction. The participants were 
requested to evaluate their self-satisfaction towards their 
smiles and to select the specific smile components which 
caused them to feel dissatisfied.

The survey was translated into the Arabic language by 
two proficient translators creating an initial draft that 
suits Saudi Arabia culture [1]. This initial draft was back-
translated into English by both translators independently. 
Review of the draft was done by a committee consist-
ing of two prosthodontists and a specialist in oral health 

https://www.danielsoper.com/statcalc/calculator.aspx?id=1
https://www.danielsoper.com/statcalc/calculator.aspx?id=1
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assessment who are fluent in English. The Arabic ver-
sion of the survey was tested on a sample of 20 adoles-
cents attending intermediate and high schools in the city 
of Dammam (Saudi Arabia). Each adolescent answered 
the questionnaire independently and the time used in 
filling the questionnaire was recorded. The internal con-
sistency of the PIDAQ scale in this study was acceptable 
(Cronbach alpha = 0.76) in comparison to the Moroccan 
Arabic version [1] that was compared to the original ver-
sion of Klage et al. [10]. The confirmatory factor analysis 
showed a high comparative fit index of 0.99 and the cor-
relation between the subscales was more than 0.7.

Statistical analysis
IBM SPSS Statistics for Windows, Version 20.0 (Armonk, 
NY: IBM Corp.) was used to analyze the data. The DSC, 
SI, PI, AC scores were calculated by summing the partici-
pants’ responses from the corresponding question items 
of each domain in the questionnaire. Additionally, the 
total PIDAQ score was calculated from the sum scores 
of the subdivisions AC, PI, SI, and the reversed scores of 
the positive domain DSC. The scores of all domains were 
then dichotomized based on the median into low and 
high impact. The low PIDAQ, PI, SI, AC scores reflected 
no negative psychosocial impact, while the high PIDAQ 
scores reflected high negative psychosocial impact. The 
reverse is true (low means negative and high means 
positive) for the DSC since it is a positive measure. Fre-
quencies (N) and percentages (%) were calculated for cat-
egorical variables while mean (M) and standard deviation 
(SD) were calculated for continuous variables. Simple 
(unadjusted) and multiple (adjusted) logistic regressions 
were performed to assess the effect of demographical 
variables on PIDAQ and other domains. All analyses 
were performed at 5% significance level.

Results
Response rate and participants’ characteristics
The survey was distributed to 3500 students. Of the dis-
tributed surveys, 2637 were completed and returned for 
a response rate of 75.34%. Table  1 presents the demo-
graphic distribution of the study participants. About 
two thirds of the study respondents were intermediate 
school students (63%), and most were females (62%) with 
a mean age of 14.52 ± 1.78  years old. Based on parents’ 
level of education, a higher percentage of participants’ 
fathers had university level of education (50.6%) com-
pared to their mothers (41.7%).

Distribution of participants’ smile satisfaction according 
to PIDAQ questions
Most of the participants were satisfied (37.4%) or some-
what satisfied (42.5%) with their smiles compared to only 

20% who were not satisfied with their smiles. A majority 
of the participants did not hide their smiles (71%), were 
not aware of other people’s views of their smile (75.6%), 
and their smile did not make them self-conscious in the 
presence of their family or friends (81.4%). However, 
68% of them were not comfortable showing their teeth 
when smiling, 57% did not like to display their teeth in 
the mirror, photographs or videos, and 93% wished their 
teeth look better. On the other hand, 46% of respondents 
were happy with their smiles and 38% reported that their 
teeth were not the reason for their smile dissatisfaction 
(Table 2).

Reasons for participants’ dissatisfaction about their smile 
appearance
Regarding the reasons for smile dissatisfaction among 
the study participants, Fig. 1 presents different predeter-
mined reasons for smile dissatisfaction. Tooth alignment 
and tooth color were the most cited reasons for adoles-
cents’ dissatisfaction about their smile, 34% and 33%, 
respectively, while 22% did not like the shape of their 
teeth. On the other hand, tooth size (5%), tooth posi-
tion, gingival color (4%), and lip shape (2%) were the least 
selected reasons for smile dissatisfaction.

Factors affecting dental self‑confidence and satisfaction 
with dental appearance
Univariate and multiple logistic regression models pre-
dicting high psychosocial impact of dental aesthetics 
(PIDAQ), low DSC, high SI, PI, and AC are shown in 
Table  3. Gender was the main predictor in most mod-
els followed by father’s level of education. Some models 

Table 1  Characteristics of study participants (N = 2637)

Study variables N (%)

Grade

 Intermediate school 1662 (63)

 High school 975 (37)

Gender

 Male 996 (37.8)

 Female 1641 (62.2)

Father’s education level (N = 2343)

 No/school education 1157 (49.4)

 University education 1186 (50.6)

Mother’s education level (N = 2391)

 No/school education 1395 (58.3)

 University education 996 (41.7)

Age (years) Mean ± SD

14.52 ± 1.78
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showed that one’s mother’s level of education was of 
importance as well.

Females were statistically significantly more likely to 
have higher psychosocial impact of dental aesthetics 
(unadjusted OR 1.68 95% CI 1.42, 1.97, adjusted OR 1.74 
95% CI 1.45–2.10). Additionally, participants fathers’ uni-
versity education was statistically significantly associated 
with higher odds of having a psychosocial impact of den-
tal esthetics (PIDAQ) (unadjusted OR 1.39 95% CI 1.18, 
1.64, adjusted OR 1.34 95% CI 1.11, 1.61). Grade, age or 
mothers’ education level did not significantly affect the 
PIDAQ scores of the participants. Similarly, females were 
70% and those with fathers having university education 

were 22% more likely to have negative psychological 
impact (PI) in the adjusted multivariate model (95% CI 
1.41, 2.1 and 1.01, 1.47, respectively).

When examining aesthetic concern (AC), it was found 
that females had 1.93 times the odds of having an aes-
thetic concern (AC) compared to males (95% CI 1.61, 
2.31). Participants whose fathers possessed university 
education had 1.25 times the odds of having an aesthetic 
concern in comparison to those whose fathers had no 
school or limited school education (95% CI 1.04, 1.60).

In the DSC adjusted logistic model, gender and partici-
pants mothers’ education were the only statistically sig-
nificant predictors in the model. Females and those with 

Table 2  Distribution of study participants’ responses to PIDAQ questions (N = 2637)

Questions

1. How much are you satisfied with your smile? Satisfied Somewhat satisfied Not satisfied

987 (37.4) 1121 (42.5) 529 (20.1)

Yes No

2. Have you noticed that you hide your teeth when you smile? 775 (29) 1872 (71)

3. Are you comfortable with showing your teeth while smiling? 1805 (68.4) 832 (31.6)

4. Do you like your teeth display in mirrors, photographs and videos? 1500 (56.9) 1137 (43.1)

5. Have you a perceived notion about other people’s views of your smile? 643 (24.4) 1994 (75.6)

6. Does your smile make you self-conscious in the presence of family and friends? 490 (18.6) 2147 (81.4)

7. Do you wish that your teeth looked better? 2446 (92.8) 191 (7.2)

Yes No Happy with my smile

8. Are your teeth the reason for your dissatisfaction with your looks? 417 (15.8) 999 (37.9) 1221 (46.3)

2%

33%

22%
5%

34%

4%

Lip shape  Tooth color

Tooth shape Tooth size

Tooth posi�on or alignment Gingival color and posi�on

Fig. 1  Reasons for participant’s dissatisfaction about their smile appearance (%) (N = 1022)
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mothers’ having university education were less likely to 
have positive DSC (adjusted OR 0.69 95% CI 0.58, 0.83 
and OR 0.76 95%CI 0.63, 0.91, respectively). Additionally, 
those with mothers having university education were 25% 
statistically significantly more likely to have higher social 
impact (SI) in the unadjusted logistic model (95% CI 1.05, 
1.45). Although the odds ratio for the mothers’ educa-
tion level does not change a lot in the adjusted model, it 
becomes non-significant (OR 1.18 95% CI 0.98, 1.41).

Discussion
Patient satisfaction and aesthetic concern are important 
factors that must be considered for a successful dental 
treatment [12]. The present study determined factors 
affecting adolescent dental self-confidence and satisfac-
tion with dental appearance in Saudi Arabia. The results 
showed that tooth color and alignment, gender and par-
ents’ educational level affected their dental self-confi-
dence and smile satisfaction. Thus, the null hypothesis 
was rejected.

The results of the current study showed that most stu-
dents (80%) were satisfied or somewhat satisfied with 
their smiles. However, the main reasons for smile dis-
satisfaction were related to teeth alignment, color and 
shape respectively. Similarly, previous studies showed 
that patients feel better and safer when they are pleased 
with the alignment and shape of their teeth, and that 
teeth crowding results in negative psychosocial effects 
[12–15]. Malocclusion affects facial appeal, thus influenc-
ing self and social perception of adolescents [15], due to 
the association between appearance and social status and 
acceptability [16]. In line with our results, several studies 
found that patients’ satisfaction with their dental appear-
ance was affected by tooth color [8, 12–14, 17, 18]., Tooth 
discoloration could decrease a patient’s personal satisfac-
tion and adversely affects his emotional state, Therefore, 
some patients seek cosmetic treatments including tooth 
whitening [17]. Contrary to our findings, Höfel et al. [19] 
reported that neither tooth color, nor dental appearance 
were correlated to perceptions of facial attractiveness. 
This variation in the results might be due to differences 
between the study design regarding age and educational 
level of the participants. [19].

Our results revealed that females felt a higher psycho-
social impact of dental aesthetics and aesthetic concern 
(AC) compared to males, and lower dental self-confidence 
(DSC). These results are in agreement with previous 
reports that observed less self-confidence in girls com-
pared to boys [20, 21]. Also in agreement, previous stud-
ies found higher dental concern and oral demands with 
females than males, who are more comfortable with their 
dental appearance [22, 23]. This might be related to their 
social life style that makes them less concerned with their 

appearance than females [22, 23]. In addition, psychosocial 
factors are the main motivation that make females require 
esthetic treatment, therefore these factors had significantly 
higher psychological and social impact than males [23, 24]. 
Other studies didn’t find significant differences in the psy-
chosocial impact of dental aesthetics between males and 
females [25, 26]. In contrast, Chen et  al. [27] found that 
males, compared to females, showed more adverse aes-
thetic attitude and dental self-confidence when anterior 
teeth were missing, and higher improvement of the social 
impact, aesthetic attitude and dental self-confidence after 
implantation [27]. This can be explained by the opinion 
that males are generally less stable psychologically and live 
a more stressful social life than females [27]. Afroz et al. [5] 
found that Indian men more concerned about their smile 
than women were, and women were more satisfied with 
their dental aesthetics. The authors suggested that changes 
in society and the impact of marketing made men as con-
cerned as women with their beauty and their physical 
appearance [5, 25]. The diversity between these findings 
and the present study could have resulted from differences 
in age of the participants and in the study methods [22] 
or due to the ethnic and cultural differences between the 
studied populations [28].

Obvious malocclusion, tooth color, and being a female 
are among the factors that increase aesthetic concern 
(AC) [13]. These findings are in line with the present 
study which reported a higher AC among females in 
comparison to males, as well as showing the effect of 
tooth alignment and color on patients’ dissatisfaction 
with their smile.

University education of participants’ fathers was sig-
nificantly associated with higher psychosocial impact 
of dental aesthetics, high psychological impact (PI) and 
aesthetic concern (AC). Participants whose mothers had 
a university education expressed less positive dental self-
confidence (DSC) and high social impact (SI). In line with 
the present results, a previous study suggested that indi-
viduals with higher education are aware of the effect of 
dental esthetics on social acceptance [27, 29]. However, 
Akarslan et  al. [18] correlated decreased dissatisfaction 
with dental aesthetics and an increase in educational 
level.

Romero et al. [30] found that participants with univer-
sity degrees presented higher scores in self-confidence 
than participants with just school education. This might 
be attributed to the increase in maturity with age and 
knowledge, which is in agreement with our results as the 
participants were from intermediate and high schools. But 
their parents’ education might have raised the participants’ 
needs and aesthetic expectations and decreased their smile 
satisfaction because participants are looking to reach the 
best esthetic outcome like their parental role models [31].
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There is a strong correlation between dental treatment 
needs, especially esthetic treatments, and psychological 
satisfaction with dental appearance, that is affected by 
poor tooth color and alignment [13, 14]. This agrees with 
our results which showed that causes of smile dissatisfac-
tion were related mainly to improper tooth alignment, 
color and shape. Understanding the treatment needs of 
adolescents would have an important clinical significance 
particularly when planning cosmetic dental treatment 
satisfying the patient’s needs and expectations [13].

The strengths of this study include the high response 
rate of participants from different areas of the Eastern 
Province of Saudi Arabia. Hence, the results are repre-
sentative of the adolescent population in the area of study. 
However, this study was limited to testing satisfaction 
with dental appearance among adolescents. Therefore, 
the results of this study do not represent older age groups 
and cannot be generalized to the whole population.

Further long-term longitudinal studies are required 
to evaluate the effect of age, level of education, income, 
social status, and different conditions (physical and psy-
chological) on satisfaction with dental appearance and 
the psychosocial impact of dental aesthetics.

Conclusions
Most adolescents exhibited satisfaction with their own 
smiles while those were dissatisfied felt that way mainly 
because of their teeth alignment, color and shape. 
Females exhibited higher psychosocial impact than 
males, while males showed greater self-confidence in 
their dental aesthetics. Females showed more aesthetic 
concern than male participants in addition to the higher 
concern of participants whose fathers had a university 
education in comparison to those with lower or no edu-
cation. Also, participants whose parents possessed a uni-
versity education exhibited higher psychosocial impact 
and esthetic demands than those whose parents did not 
possess higher levels of education.

Dentists should pay more attention to these traits and 
to their significance when treating patients.

Appendix
Questions of the esthetic survey questionnaire
Demographic information

1. Grade
a. Intermediate school
b. High school
2. Gender
a. Male
b. Female
3. Age
4. Father’s level of education

a. Illiterate
b. Finished primary school
c. Finished intermediate school
d. Finished high school
e. College or university education
f. Father is not around
g. I do not know
5. Mother’s level of education
a. Illiterate
b. Finished primary school
c. Finished intermediate school
d. Finished high school
e. College or university education
f. I do not know
Please select all answers that apply:
6. How much are you satisfied with your smile?
a. Highly satisfied
b. Satisfied
c. Not satisfied
7. What according to you is not satisfactory about your 

smile? (More than one can be chosen)
a. Lip shape
b. Tooth colour
c. Tooth shape
d. Tooth size
e. Tooth position or arrangement
f. Gingival color and position
8. Have you noticed that you hide your teeth when u 

smile?
Yes/No
9. Are you comfortable with showing your teeth while 

smiling?
Yes/No
10. Do you like your teeth display in mirror, photo-

graphs and videos?
Yes/No
11. Have you perceived notion about other people’s 

views of your smile?
Yes/No
12. Does your smile make you conscious in presence of 

opposite sex?
Yes/No
13. Do you wish that your teeth looked better?
Yes/No
14. Is your teeth the reason of your dissatisfaction with 

your looks?
Yes/No.
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cal Impact; DSC: Dental self-confidence; QoL: Quality of life; OHRQoL: Oral 
health-related quality of life; SI: Social impact; AC: Aesthetic concern; EA: Ethi-
cal approval; SD: Standard deviation; N: Frequency; M: Mean; %: Percentage; 
OR: Odds ratio; CI: Confidence interval.



Page 8 of 8Ellakany et al. BMC Oral Health          (2021) 21:149 

Acknowledgements
Not applicable.

Authors’ contributions
PE did the conceptualization; PE and EB performed the methodology; EB 
performed formal analysis and investigation; PE, SF wrote the original draft 
preparation; PE, SF, MA wrote—reviewed and edited; all authors revised the 
paper and approved the final version for publication.

Funding
The present study was self-funded.

Availability of data and materials
All data used and analyzed during the current study are available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Research ethical committee at the College of Dentistry, Imam Abdulrah-
man Bin Faisal University (EA#201905). Written informed consent forms were 
received from respondents before participating in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Substitutive Dental Sciences, College of Dentistry, Imam 
Abdulrahman Bin Faisal University, P.O. Box 1982, Dammam 31441, Saudi Ara-
bia. 2 Department of Preventive Dental Sciences, College of Dentistry, Imam 
Abdulrahman Bin Faisal University, Dammam, Saudi Arabia. 

Received: 11 August 2020   Accepted: 10 March 2021

References
	1.	 Bourzgui F, Serhier Z, Sebbar M, Diouny S, Bennani Othmani M, Ngom PI. 

Adaptation and validation of the Moroccan Arabic version of the Psycho-
social Impact of Dental Aesthetics Questionnaire (PIDAQ). Saudi Dent J. 
2015;27:180–6.

	2.	 Phillips C, Beal KN. Self-concept and the perception of facial appear-
ance in children and adolescents seeking orthodontic treatment. Angle 
Orthod. 2009;79:12–6.

	3.	 Mandall NA, Matthew S, Fox D, Wright J, Conboy FM, O’Brien KD. Predic-
tion of compliance and completion of orthodontic treatment: are quality 
of life measures important? Eur J Orthod. 2008;30:40–5.

	4.	 Montero J, López JF, Vicente MP, Galindo MP, Albaladejo A, Bravo M. Com-
parative validity of the OIDP and OHIP-14 in describing the impact of oral 
health on quality of life in a cross-sectional study performed in Spanish 
adults. Med Oral Patol Oral Cir Bucal. 2011;16:816–21.

	5.	 Afroz S, Rathi S, Rajput G, Rahman SA. Dental esthetics and its impact on 
psycho-social well-being and dental self confidence: a campus based 
survey of north indian university students. J Indian Prosthodont Soc. 
2013;13:455–60.

	6.	 Dudea D, Lasserre JF, Alb C, Culic B, Pop Ciutrila IS, Colosi H. Patients’ per-
spective on dental aesthetics in a South-eastern European community. J 
Dent. 2012;40:e72-81.

	7.	 Gavric A, Mirceta D, Jakobovic M, Pavlic A, Zrinski MT, Spalj S. Crani-
odentofacial characteristics, dental esthetics-related quality of life, and 
self-esteem. Am J Orthod Dentofac Orthop. 2015;147:711–8.

	8.	 Onyeaso CO, Sanu OO. Perception of personal dental appearance in 
Nigerian adolescents. Am J Orthod Dentofac Orthop. 2005;127:700–6.

	9.	 Claudino D, Traebert J. Malocclusion, dental aesthetic self-perception and 
quality of life in a 18 to 21 year-old population: a cross section study. BMC 
Oral Health. 2013;13:3.

	10.	 Klages U, Claus N, Wehrbein H, Zentner A. Development of a question-
naire for assessment of the psychosocial impact of dental aesthetics in 
young adults. Eur J Orthod. 2006;28:103–11.

	11.	 Klages U, Bruckner A, Zentner A. Dental aesthetics, self-awareness, 
and oral health-related quality of life in young adults. Eur J Orthod. 
2004;26:507–14.

	12.	 Samorodnitzky-Naveh GR, Geiger SB, Levin L. Patients’ satisfaction with 
dental esthetics. J Am Dent Assoc. 2007;138:805–8.

	13.	 Tin-Oo MM, Saddki N, Hassan N. Factors influencing patient satisfaction 
with dental appearance and treatments they desire to improve aesthet-
ics. BMC Oral Health. 2011;11:6.

	14.	 Al-Zarea BK. Satisfaction with appearance and the desired treatment to 
improve aesthetics. Int J Dent. 2013;2013:912368.

	15.	 de Paula Junior DF, Santos NC, da Silva ET, Nunes MF, Leles CR. Psycho-
social impact of dental esthetics on quality of life in adolescents. Angle 
Orthod. 2009;79:1188–93.

	16.	 Alkhatib MN, Holt R, Bedi R. Age and perception of dental appearance 
and tooth colour. Gerodontology. 2005;22:32–6.

	17.	 Bersezio C, Martín J, Mayer C, et al. Quality of life and stability of tooth 
color change at three months after dental bleaching. Qual Life Res. 
2018;27:3199–207.

	18.	 Akarslan ZZ, Sadik B, Erten H, Karabulut E. Dental esthetic satisfaction, 
received and desired dental treatments for improvement of esthetics. 
Indian J Dent Res. 2009;20:195–200.

	19.	 Hofel L, Lange M, Jacobsen T. Beauty and the teeth: perception of tooth 
color and its influence on the overall judgment of facial attractiveness. Int 
J Periodontics Restor Dent. 2007;27:349–57.

	20.	 Bellot-Arcís C, Ferrer-Molina M, Carrasco-Tornero Á, Montiel-Company JM, 
Almerich-Silla JM. Differences in psychological traits between lingual and 
labial orthodontic patients: Perfectionism, body image, and the impact of 
dental esthetics. Angle Orthod. 2015;85:58–63.

	21.	 Jung MH. Evaluation of the effects of malocclusion and orthodontic 
treatment on self-esteem in an adolescent population. Am J Orthod 
Dentofac Orthop. 2010;138:160–6.

	22.	 Garg K, Tripathi T, Rai P, Sharma N, Kanase A. Prospective evaluation of 
psychosocial impact after one year of orthodontic treatment using 
PIDAQ adapted for Indian population. J Clin Diagn Res. 2017;11:44.

	23.	 Yi S, Zhang C, Ni C, Qian Y, Zhang J. Psychosocial impact of dental 
aesthetics and desire for orthodontic treatment among Chinese under-
graduate students. Patient Prefer Adherence. 2016;10:1037–42.

	24.	 Dahong X, Xiangrong C, Ying L, Yusong L, Ying G, Yan S. Effect of incisor 
position on the self-perceived psychosocial impacts of malocclusion 
among Chinese young adults. Angle Orthod. 2013;83(4):617–22.

	25.	 Wan Hassan WN, Yusof ZY, Shahidan SS, Mohd Ali SF, Makhbul MZ. Valida-
tion and reliability of the translated Malay version of the psychosocial 
impact of dental aesthetics questionnaire for adolescents. Health Qual 
Life Outcomes. 2017;15:23.

	26.	 Palomares NB, Celeste RK, Oliveira BH, Miguel JA. How does orthodontic 
treatment affect young adults’ oral health-related quality of life? Am J 
Orthod Dentofac Orthop. 2012;141:751–8.

	27.	 Chen P, Yu S, Zhu G. The psychosocial impacts of implantation on 
the dental aesthetics of missing anterior teeth patients. Br Dent J. 
2012;213:E20.

	28.	 Singh VP, Singh R. Translation and validation of a Nepalese version of the 
Psychosocial Impact of Dental Aesthetic Questionnaire (PIDAQ). J Orthod. 
2014;41:6–12.

	29.	 Graham R, Mihaylov S, Jepson N, Allen PF, Bond S. Determining, “need” for 
a Removable Partial Denture: A qualitative study of factors that influence 
dentist provision and patient use. Br Dent J. 2006;200:155–8.

	30.	 Romero-Maroto M, Santos-Puerta N, González Olmo MJ, Peñacoba-
Puente C. The impact of dental appearance and anxiety on self-esteem in 
adult orthodontic patients. Orthod Craniofacial Res. 2015;18:143–55.

	31.	 Dubow EF, Boxer P, Huesmann LR. Long-term effects of parents’ education 
on children’s educational and occupational success: Mediation by family 
interactions, child aggression, and teenage aspirations. Merrill Palmer Q. 
2009;55:224–49.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


