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Abstract:
Objective: To test the validity and reliability of the Psychosocial Impact of Dental Aesthetics Questionnaire
(PIDAQ)-Albanian version in Kosovar adolescents and assess gender-based differences of malocclusion on PI-
DAQ subscales.
Methods: A sample of 200 adolescents aged 12–15 years were evaluated for orthodontic treatment need by a
previous calibrated dental examiner, using the aesthetic component (AC) of the Index of Orthodontic Treatment
Need-Aesthetic Concern (IOTN-AC) and the dental aesthetic index (DAI). Internal consistency, test-retest reli-
ability, discriminant validity and gender-based impact of malocclusion on psychosocial impact was assessed.
Results: The Albanian version of the PIDAQ shows satisfactory internal consistency (α ranging from 0.73 to
0.90) with high test-retest reliability (r > 0.83). The discriminant validity revealed that subjects with minor and
severe malocclusion according to dichotomous DAI categorization had different PIDAQ scores. No significant
gender-based differences were noted on the impact of malocclusion on psychological and social aspect or Dental
Self-confidence (DSC); however, significant gender-based difference was noted on the impact of malocclusion
on AC.
Conclusion: The Albanian version of the PIDAQ demonstrated good psychometric properties and applicability
to this age group in Kosova.
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Introduction

The negative impact of malocclusion in the quality of life has been shown in several studies, mostly affecting
appearance, self-esteem and psychological well-being in general [1], [2], [3], [4]. The effect of these features was
reported to be particularly significant in adolescents as a result of an increase in awareness of appearance and
greater aesthetic concerns regarding their teeth [5], [6]. Studies have demonstrated that malocclusion in chil-
dren and adolescents such as increased overjet with an incompetent lip, anterior crowding and large diastema
between incisors can lead to teasing and name calling [7], [8], [9], [10]. Traditionally the decision for orthodontic
treatment is made in accordance with clinician’s finding without considering the patient’s psychological per-
spective. Considering the fact that contemporary orthodontics’ approach is not only the rehabilitation of the
patients but their overall well-being, new gold standard measurements such as patients’ concerns regarding
their teeth, how they feel about themselves, their level of confidence while smiling should also be considered
when deciding for orthodontic treatment. Furthermore, most orthodontic patients are adolescents, the majority
of whom expect to get a better appearance and boost of self-confidence upon orthodontic treatment, therefore,
understanding the impact of malocclusion in this category is of great importance. The Psychosocial Impact of
Dental Aesthetics Questionnaire (PIDAQ), developed by Klages et al., is specifically designed to evaluate the
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orthodontics-related quality of life [11]. Although the instrument was originally developed to be applied to
young adults, its applicability to adolescents has been suggested [12], [13]. In this study, we aimed to test the
validity and reliability of the PIDAQ-Albanian version on adolescents between 12 and 15 years old as well as
assess gender-based differences of malocclusion on PIDAQ subscales. The working hypothesis is that PIDAQ
has good to excellent consistency and reliability. We expect that the Dental Self Confidence (DSC) domain will
have the highest consistency and reliability whereas Aesthetic Concern (AC) will have the lowest. We also ex-
pect that girls will score lower than boys at least in one of the four domains of the PIDAQ. This study is the first
of its kind in Kosovar adolescents and the PIDAQ will be used in further studies to understand the impact of
malocclusion in the psychosocial aspect for this population group.

Materials and methods

This cross-sectional study was carried out in the eastern part of Kosova. The sample size calculation was based
in accordance to the number of students according to statistics of Ministry of Education, Republic of Kosova.
A convenience sample of 200 adolescents (84 male, 116 female) aged between 12 and 15 years old, selected ran-
domly with systemic sampling, completed the PIDAQ at school and was examined for malocclusion based on
the AC of the Index of orthodontic Treatment Need (IOTN-AC) and the dental aesthetic index (DAI). The exam-
ination was performed by a single examiner previously trained and calibrated (kappa 0.65 for the IOTN-AC and
0.72 for the DAI) for the use of the index. In order to assess intra-rater reliability 20 patients who were randomly
selected were re-examined after a period of 2 weeks. Exclusion criteria were as follows: previous orthodontic
treatment, the presence of carious lesions, pigmented spots in the anterior region and fractured teeth. Signed
informed consent was collected from the responsible person of the participating adolescent volunteers from
schools of eastern Kosova. Twenty randomly selected participants re-answered the questionnaire in order to
assess the test-retest reliability of the PIDAQ.

Ethical approval was obtained from Ethical Committee of University of Zagreb, Dental School.

Description of the PIDAQ

The PIDAQ is a condition-specific questionnaire, composed of 23 questions, used to assess the psychosocial
impact of dental aesthetics. It is composed of four subscales divided into one positive and three negative do-
mains: DSC (six items), Social Impact (SI) (eight items), Psychological Impact (PI) (six items) and AC (three
items). Each response in the questionnaire is based on a five-point Likert scale (from 0 = not at all to 4 = very
strongly). Three dentists fluent in English and Albanian (one of them being familiar with OHRQoL instru-
ments) translated the reformulated version of the PIDAQ specially designed for adolescents by Kagles et al.
into Albanian, independently, later on each translation was checked interchangeably and as a result an initial
draft of the PIDAQ was generated. Afterwards, the Albanian version was independently back translated into
English by a professional translator. A committee of three orthodontists and one dentist, all of them fluent in
English, compared the original, translated and back translated versions, finally proposing, a second draft.

A few linguistic modifications were introduced by the committee to the second draft to adjust the version
to adolescents’ level of comprehension and the final version of the PIDAQ was developed.

Classification of malocclusion

Malocclusion was classified using the aesthetic component of IOTN-AC and the DAI.
The aesthetic component of the IOTN-AC consists of ten images containing smile attractiveness scored from

1 = almost perfect smile to 10 = the most severe smile [14]. In accordance with this index, the sample was divided
into three groups (scores 1–4, scores 5–7 and scores 8–10).

The DAI includes 10 occlusal traits of dental-facial anomalies of clinical and aesthetical aspects of anterior
teeth. The sum of all and constant (n = 13) gives the DAI score [15].

Originally the DAI consists of four possible outcomes: a score of ≤25 indicates zero or minor malocclusion
for which no treatment is needed; a score ranging from 26 to 30 indicates definite malocclusion for which
treatment is elective; from 31 to 35, it indicates severe malocclusion for which treatment is highly desirable;
while a score greater than 36 indicates handicapping malocclusion for which treatment is mandatory. In our
study, the sample was divided into two groups, absent to minor malocclusion and presence of malocclusion
scoring less or equal to 25 and more or equal to 26, respectively.
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Statistical analysis

Data analysis was performed using the Statistical Package for Social Sciences (version 20.0, SPSS Inc., Chicago,
IL, USA). The normality of data distribution was assessed using the Kolmogorov-Smirnov test. As the p-value
was >0.001 for each item, it was concluded that the sample data had a non-normal distribution. Therefore,
non-parametric tests were used during the calculation of mean differences (i.e. Mann-Whitney test).

Explanatory factor analysis was performed using principal component factor analysis, identifying four fac-
tors (as expected per subscale), and explaining 65% of the variance.

The internal consistency was assessed by calculating the Cronbach’s alpha coefficients for the PIDAQ sub-
scales.

Cronbach’s alpha if the items are omitted as well as inter-item correlations were calculated.
Discriminant validity was tested by comparing the severity of psychosocial impacts of dental esthetics as-

sessed by the PIDAQ subscales between subjects with minor and major malocclusions assessed by the DAI
(non-parametric Mann-Whitney test) and the IOTN AC (Kruskal-Wallis test). To analyze the impact of maloc-
clusion on the psychosocial aspect based on gender, all DAI samples with the presence of malocclusion (DAI
≥ 26) were grouped in accordance with gender. The statistical significance was calculated using the Mann-
Whitney test. The level of significance was set at 5%.

Test re-test reliability was assessed using the intra-class correlation coefficient (ICC) with a two-way random
effect model.

Results

The sample comprised 116 females (58%) and 84 males (42%) (Table 1). When the DAI variable was di-
chotomized, 64% of participants (128/200) had no malocclusion (DAI ≤ 25) whereas 36% (72/200) exhibited
definite, severe or handicapping malocclusion. The DAI scores ranged from 15 to 52. All subjects with DAI
≥ 26 scored worse in all PIDAQ subscales and there was a significant statistical difference between two DAI
groups p < 0.01. Subjects with a DAI score ≥26 were further divided in accordance to gender (40 females/32
males) and PIDAQ subscales were analyzed to assess gender-based differences. Among this division, there was
a significant statistical difference in the AC subscale of PIDAQ with females scoring higher (p < 0.01). When
the sample was divided according to the IOTN-AC index (Table 2) all the PIDAQ subscales, except for DSC,
showed a significant statistical difference between the IOTN-AC categorization groups (p < 0.01).

Table 1: Gender distribution of scores for DAI and IOTN AC categories (n = 200).

Female Male

DAI category
 Count 116 84
 % with score ≤25 65.5% 61.90%
 % with score ≥26 34.50% 38.10%
 % of total 58% 42%
IOTN AC category
 Count 116 84
 % of group 1 (scores 1–4) 93.1% 94.0%
 % of group 2 (scores 5–7) 5.2% 1.2%
 % of group 3 (scores 8–10) 1.7% 4.8%
 % of total 58% 42%

DAI, Dental Aesthetic Index; IONT-AC, Index of Orthodontic Treatment Need-Aesthetic Concern.

Table 2: Descriptive statistics of gender distributions of scores based on IOTN AC categories.

Female Male

Mean score % of total females Mean score % of total males

Dental self confidence
 Group 1 (score 1–4) 1.73 93.1% 1.91 94.0%
 Group 2 (score 5–7) 1.08 5.2% 2.17 1.2%
 Group 3 (scores 8–10) 1.5 1.7% 0.83 4.8%

3

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
Ilijazi-Shahiqi et al. DE GRUYTER

Social impact
 Group 1 (score 1–4) 2.93 93.1% 3.17 94.0%
 Group 2 (score 5–7) 2.71 5.2% 4 1.2%
 Group 3 (scores 8–10) 0.82 1.7% 1.41 4.8%
Psychological impact
 Group 1 (score 1–4) 2.3 93.1% 2.52 94.0%
 Group 2 (score 5–7) 2.25 5.2% 3 1.2%
 Group 3 (scores 8–10) 0.58 1.7% 1.1 4.8%
AC
 Group 1 (score 1–4) 2.47 93.1% 2.87 94.0%
 Group 2 (score 5–7) 1.89 5.2% 2.67 1.2%
 Group 3 (scores 8–10) 1.16 1.7% 1.42 4.8%

AC, Aesthetic Concern; DSC, Dental Self-confidence; IONTN-AC, Index of Orthodontic Treatment Need-Aesthetic Concern; PI,
Psychological Impact; SI, Social Impact.

Reliability

Cronbach’s alpha coefficient for the PIDAQ subscales ranged from 0.73 for AC to 0.90 for the DSC subscale,
indicating acceptable to excellent internal consistency. The ICC for test-retest reliability ranged from 0.83 for
AC to 0.97 for PI (see Table 3).

Table 3: Reliability statistics for subscales (n = 200).

Variable Number
of items

α α if (sub-scale)
item deleted

ICC (95% CI)a Average inter-item correlation
with range

DSC 6 0.9 0.89 0.95 (0.87–0.98) 0.59 (0.45–0.76)
SI 8 0.86 0.82 0.95 (0.88–0.98) 0.50 (0.28–0.72)
PI 6 0.82 0.81 0.97 (0.94–0.99) 0.44 (0.29–0.66)
AC 3 0.73 0.84 0.83 (0.63–0.93) 0.48 (0.35–0.59)

AC, Aesthetic Concern; DSC, Dental Self-confidence; PI, Psychological Impact; SI, Social Impact. a Two-way random effects model p <
0.001 for all values.

Discriminant validity

With the dichotomization of the DAI results, statistically significant differences between the two groups were
found in mean scores for DSC, PI, SI and AC.

Discriminant validity of PIDAQ domains in the aesthetic component IOTN-AC was performed by grouping
index grades into three categories (score 1–4, score 5–7, and score 8–10). The Kruskal-Wallis test revealed that
there is a significant difference in SI, PI and AC subscales across categories of the IOTN-AC, while no significant
difference was noted for the DSC subscale.

No significant differences were noted between the two groups based on the gender of participants for the
DSC, social impact, and PI subscale. However, a significant difference between genders was noted for the AC
subscale which was higher in females, as shown in Table 4.

Table 4: Discriminant validity.

Normal or minor (n = 128) Malocclusion (n = 72) p-Valuea p-Valueb p-Valuec

Mean ±
SD

Median
(interquartile

range)

Mean ±
SD

Median
(interquartile

range)

DSC 2.01 ± 0.96 2.17 (1.33) 1.32 ± 0.99 1.33 (1.33) <0.001 0.262 0.085
SI 3.13 ± 0.79 3.37 (0.84) 2.70 ± 1.05 2.94 (1.97) 0.013 0.119 0.001
PI 2.53 ± 0.86 2.67 (1.29) 2.02 ± 0.97 2.08 (1.79) <0.001 0.168 0.004
AC 2.76 ± 0.97 3.00 (1.33) 2.25 ± 1.56 2.67 (1.67) 0.002 0.009 0.006
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aMann-Whitney test for dichotomous DAI categorization for each subscale. bMann-Whitney test for gender-based difference among DAI
groups. cKruskal-Wallis test for IOTN AC categories. AC, Aesthetic Concern; DSC, Dental Self-confidence; PI, Psychological Impact; SD,
standard deviation; SI, Social Impact.

Discussion

The present study demonstrates that the PIDAQ instrument has satisfactory internal consistency and reliability
in Kosovar young adolescents. A lower coefficient in the AC subscale can be considered as an expected result,
relating to the volatile perceptions of the sample within different group age regarding their satisfaction with
their own dental appearance.

The discriminant validity of the questionnaire and its subscales were determined using the dichotomous
DAI categorization. The results show a significant difference in the PIDAQ scores for each subscale between no
to minor and severe malocclusion. Subjects with severe malocclusion (DAI ≥ 26), scored worse in all PIDAQ
subscales compared to subjects with no or minor malocclusion (DAI ≤ 25). These findings are supported by
other studies suggesting that malocclusion, especially in the anterior zone, has a negative impact on social,
emotional and functional aspects [1], [3], [4], [6], [7].

Gavric et al. in their study also found that with increased malocclusion severity, the DSC decreased, whereas
the SIs and PIs of dental esthetics and the ACs increased [16].

The concern of the adolescent population with their image was revealed through the gender-based differ-
ences of malocclusion on the AC where females scored worse but no significant difference was noted in the
other PIDAQ subscales. This can be attributed to the more prevalent concerns of young adolescents and the
societal gender-based perceptions regarding dental aesthetics and their role in general appearance. A study by
Bellot-Arcis et al. analyzed gender-based differences of malocclusion and they found similar results as we did
on the DSC and SI subscales but not in AC and SI subscales. We found significant statistical difference only on
AC whereas they found a difference only on the PI domain [17]. Lukez et al. also found that female gender is
associated with higher psychological influence of dental aesthetics [18]. Santos et al. [19] found the same results
as ours.

Discriminant validity of the PIDAQ domains in the aesthetic component of the IOTN-AC show that PIDAQ
scores vary significantly for the SI, PI and AC subscales based on the IOTN-AC assessment. The DSC subscale
scores increase as the treatment need falls, considering that the DSC is scored on a positive domain. Each
subscale was significantly related to both indices used. These results can be related again to the concern of the
young population with their image, impacting their psychological well-being and social interactions. Similar
results were found in the studies of Sardenberg et al. and Montiel-Company et al. [4], [13].

Conclusion

The Albanian version of the PIDAQ is suitable for use in the Albanian cultural context. Gender demonstrates
statistically significant difference in the impact of malocclusion on the psychological well-being of the young
population.

Compliance with ethical standards

Conflict of interest: All authors in this study declare that they have no conflict of interest.

Ethical approval: All procedures performed in studies involving human participants were in accordance with
the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki dec-
laration and its later amendments or comparable ethical standards.

Informed consent: Informed consent was obtained from all individual participants included in the study.
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