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ABSTRACT

Objective: The Psychosocial Impact of Dental Aesthetics Questionnaire (PIDAQ) is an instrument devel-
oped for assessment of orthodontic aspects of oral health-related quality of life (OHRQoL). This study
aimed to translate and validate the Swedish version of PIDAQ for use in Swedish adolescents
12-19years of age.

Material and methods: The translation was made according to the process described in ‘Guidelines
for Establishing Cultural Equivalency of Instruments’ by Ohrbach et al. Field testing was performed in
a group of consecutive patients who were about to start orthodontic treatment (untreated group) and
a group of consecutive patients who had recently finished orthodontic treatment (treated group).
Results: During the translation procedure, a Swedish version of PIDAQ was formed. In the field testing,
a total of 144 questionnaires, 72 from untreated patients (mean age 14.6years) and 72 from treated
patients (mean age 17.3years) were collected. The exploratory factor analysis detected two factors,
which differs from the factor structure in the original questionnaire. The mean total PIDAQ score was
significantly higher (p <.001) in the untreated group, 40.6 (20.3), than in the treated group, 9.4 (10.5),
implying a high discriminant validity. Reliability was excellent, with internal consistency Cronbach’s
alpha values varying from 0.94 to 0.97.

Conclusion: The Swedish version of PIDAQ demonstrates good validity and excellent reliability and is
suitable for future research on the effect of malocclusion on OHRQoL in Swedish 12- to 19-year-olds.
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Introduction systematic review published in 2014, it was concluded that
OHRQoL was a reported outcome in only 9% of scientific
orthodontic articles published between 2008 and 2013 [10].
However, patient-reported outcome measures (PROM) such
as OHRQol are a growing research field.

The  Psychosocial Impact of Dental Aesthetics
Questionnaire (PIDAQ) is an instrument specifically aimed at
assessing orthodontic aspects of OHRQoL [11]. The develop-

ment of PIDAQ was based on a sample of university students

Dental malocclusions are highly prevalent in children and
adolescents. Approximately two-thirds of the adolescent
population displays a malocclusion, and 30-40% of children
are in need of orthodontic treatment [1-3]. A malocclusion is
not a disease, but rather a variation from a societal norm [4].
The presence of a malocclusion occasionally leads to func-
tional difficulties (chewing, biting) or damage to teeth, and
sometimes leads to pain or discomfort. More frequently, mal-

occlusions have psychological and/or social consequences —
a negative affect on oral health-related quality of life
(OHRQol) [5].

Patients opting to undertake orthodontic treatment
expect improvement in appearance, self-image, and social
functioning [6]. There has been a growing acceptance that
psychosocial benefits from orthodontic treatment in many
cases are the most important treatment outcomes [7,8]. Still,
most outcomes reported in orthodontic research do not
reflect these values; rather, they seem to be focused more
on the clinician’s view than on the patient’s view [9]. In a

18-33 years of age and was first published in English in 2006
[11]. Although PIDAQ was originally developed for young
adults, it has been shown to be applicable also for adoles-
cents aged 11-17years after partial reformulation of
items [12].

PIDAQ has been translated into several languages and
validated for use on adult populations [13-21]. The original
adult version of PIDAQ has also been translated and vali-
dated on children and adolescents [22-26].

Translating and using existing foreign instruments has the
advantage of making international comparisons possible.
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Translation procedures need to be rigorous to ensure not
only a good translation but also a cross-cultural adaptation
of the instrument. Until now, no Swedish translation of
PIDAQ has been published. Since most orthodontic patients
are adolescents, it seems reasonable to focus on this age
group. Therefore, this study aimed to translate and validate
the Swedish version of PIDAQ for use in Swedish adolescents
12- to 19-years of age.

Material and methods
Description of PIDAQ

The original version of PIDAQ has 23 items subdivided into
four subscales: Dental Self-Confidence (6 items, questions
1-6), Social Impact (8 items, questions 7-14), Psychological
Impact (6 items, questions 15-20), and Aesthetic Concern (3
items, questions 21-23). A five-point Likert scale ranging
from 0 to 4 is provided. The response options are 0 =not at
all, 1=a little, 2=somewhat, 3=strongly, and 4=very
strongly. Since the first subscale (questions 1-6) is positively
worded and subscales 2-4 (questions 7-23) negatively
worded, the items of the first subscale are reversely scored
to provide a consistent measure of the impacts [11].

Formation of the Swedish version of PIDAQ

When applying a foreign instrument, it needs to be carefully
translated, cross-culturally adapted, and validated. According
to the COSMIN methodology, the three types of validity that
needs to be evaluated in patient reported outcome meas-
ures, such as PIDAQ, are content validity, criterion validity,
and construct validity [27]. These measures are to be eval-
uated during different steps of the translation and valid-
ation process.

The translation of PIDAQ was performed according to the
‘Guidelines  for Establishing Cultural Equivalency of
Instruments’ [28], which represent a synthesis of available lit-
erature and recommendations across multiple disciplines.
The translation procedure was led by a team leader (E. G.).
The translation followed the following stages.

Forward translation

PIDAQ was translated into Swedish by two translators who
were fluent in English but whose first language was Swedish.
After discussions with both translators, the team leader syn-
thesized the two forward translations into a first draft.

Back translation

PIDAQ was back translated into English by two translators
who were fluent in Swedish but whose first language was
English. After discussions with both translators, the team
leader synthesized the two back translations into one.

Independent review

The back translation was independently reviewed against the
original source by a professional translator. When discrepan-
cies between back translation and source were identified,
recommendations for corrections were provided to the team
leader. This process of review, recommendations, and evalu-
ation by the team leader was followed by another cycle of
translation and review until agreement was reached.

Expert panel review

An expert panel consisting of the team leader, two ortho-
dontists, one researcher, one Swedish language teacher, and
an adolescent reviewed the instrument with respect to the
four types of equivalences: semantic, idiomatic, experiential,
and conceptual. Content validity was assessed. The panel
made recommendations for revision of the translation.

Pre-testing

Pre-testing was performed on a clinical sample of nine indi-
viduals 12-19years of age with Swedish as their native lan-
guage. Following administration of the instrument, the
adolescents were interviewed individually regarding the
intended meaning of the items versus their own understand-
ing of the items. Possible translation alternatives were
explored. Problematic items were identified. Content validity
was assessed.

Instrument review

Iltems deemed problematic in the pre-test were reviewed by
the team leader and further revised by members of the
expert panel. To improve understandability of the question-
naire, it was agreed upon to add a brief instruction (two sen-
tences) on how to fill in the questionnaire. Thereafter, the
final version of the Swedish PIDAQ was developed.

Field testing

In the field-testing process, the Swedish version of PIDAQ
was administered to 72 consecutive patients who were about
to start orthodontic treatment (untreated group) and 72 con-
secutive patients who had recently finished orthodontic
treatment (treated group). The samples were chosen to
ensure two groups with the largest possible differences in
the prevalence of malocclusion to allow for analysis of dis-
criminant validity. All 144 participants were registered at the
Center for Orthodontics and Pediatric Dentistry, County
Council of Ostergotland, Sweden. To reach 144 completed
questionnaires, a total of 162 questionnaires were gathered.
The 18 incomplete questionnaires were excluded from fur-
ther analyses.

Exclusion criteria were intellectual and/or physical inability
to answer the questionnaire; missing, fractured or severely
discolored upper central incisors; cleft lip and palate; and
ASA class Il or higher [29]. All individuals read and signed
the terms of informed consent prior to participation. The
study was approved by the Regional Ethical Board in
Linkoping, Sweden, 3 January 2017 (Dnr 2017/352-32). The



questionnaires were collected May 2017-January 2018. The
participants completed the questionnaire in a calm and silent
environment in their orthodontic clinic. For test-retest ana-
lysis, 31 participants responded to the questionnaire a
second time, within 2-8 weeks after the first time.

Intraoral photographs and radiographs were used when
calculating objective orthodontic treatment need with the
Index of Complexity Outcome and Need (ICON). ICON is an
index ranging from 7 to 128. An ICON value >43 indicates
orthodontic treatment need [30]. Since the subjects were all
registered patients at an orthodontic clinic, necessary photo-
graphs and radiographs to perform the ICON assessment
already existed. Examinations were conducted by one investi-
gator (EG), who had been previously trained and assessed in
the use of the index. The ICON assessment was repeated on
49 subjects one month or more after the first assessment for
intra-examiner calibration.

Statistics

SPSS® version 25 (SPSS® Inc., Chicago, IL) was used for statis-
tical analysis.

Descriptive analyses — mean, median, standard deviation,
PIDAQ scores for subscales and total scale scores — were cal-
culated. The sample size calculation was based on the
assumption that a difference of 2 PIDAQ scale scores
between the two independent groups would be clinically
relevant. The standard deviation of PIDAQ was assumed to
be 4 scale scores. The level of significance was set to 5% and
the power to 80%. The calculation resulted in a sample size
of 63 patients in each group. To compensate for dropouts, at
least 70 patients were planned to be enrolled in each group,
giving a goal of a total of 140 subjects. Structural validity, an
aspect of construct validity, was described by an exploratory
factor analysis with principal components analysis and vari-
max rotation. Factor loadings of 0.5 were minimally accepted
and the number of extracted dimensions was based on an
Eigenvalue above 1 [31]. Discriminant validity, being a
dimension of construct validity, was evaluated by comparing
PIDAQ differences between the untreated and treated
groups as well as groups with and without orthodontic treat-
ment need using T-test equal variances not assumed.

Criterion validity cannot be reported since no gold stand-
ard exists for PROM (Patient Related Outcome Measures)
[32]. Internal consistency was tested using Cronbach’s alpha
coefficient. Alpha values of >0.70 were considered adequate
[33]. Cronbach ‘alpha if item deleted’” was performed to fur-
ther test internal consistency. Test-retest reliability of the
PIDAQ questionnaire was assessed using the Intraclass correl-
ation coefficient (ICC) with a two-way random effects and
consistency model for the PIDAQ score. An ICC > 0.75 repre-
sented excellent reliability, an ICC between 0.60 and 0.75
good, 0.40-0.59 fair, and < 0.40 poor reliability [34].
Test-retest of the ICON assignments 1 and 2 was assessed
using Spearman’s rho. A value of >0.8 indicates very strong
agreement, >0.6 up to <0.8 moderately strong, >0.3 up
t0<0.6 fair and <0.3 fair agreement [35]. Spearman’s rho
showed a correlation of 0.92 between ICON assignment one
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and two of the 49 individuals who were judged twice to cal-
culate for intra-examiner reliability, indicating a very strong
agreement. The level of significance was set to 5%.

Results
Cross-cultural adaptation

In the content validity assessment, all items of the original
instruments were deemed relevant and pertinent to the
Swedish context. During the rigorous translation procedure,
a Swedish version of PIDAQ was formed.

Descriptive data

The mean (SD) age of all the 144 (57 male, 87 female) partic-
ipants was 16.0 (2.1) years. The untreated group consisted of
72 (28 male, 44 female) adolescents aged 16.6 (1.7) years.
The treated group of 72 (29 M, 43F) individuals was signifi-
cantly (p < .001) older with a mean age of 17.3 (1.5) years.
The mean (SD) ICON score was 55.3 (16.5) in the untreated
group and 12.2 (5.2) in the treated group (p < .001).

Validity

Structural validity is a dimension of construct validity and
refers to how items are related to one another. The
Kaiser-Meyer—Olkin measure of sampling adequacy was 0.94,
and the Bartlett's test of sphericity was significant (p < .001).
The exploratory factor analysis detected two factors with an
Eigen value of greater than 1.0; Dental Aesthetic Self-
Confidence (12 items, Q 1-7, 18, and 20-23) and

Table 1. Factor loadings of items after exploratory factor analysis and
Cronbach « if item deleted from assigned factor.

Scale item Dental Aesthetic Psychosocial o if
(question #) Self-Confidence Impact deleted
1 0.87* 0.97
2 0.85* 0.97
3 0.90* 0.97
4 0.87* 0.97
5 0.93* 0.97
6 0.87* 0.97
7 0.66* 0.97
8 0.78* 0.93
9 0.79* 0.93
10 0.74* 0.93
1 0.71% 0.94
12 0.78* 0.94
13 0.60* 0.94
14 0.80* 0.93
15 0.52 0.57* 0.94
16 0.74%* 0.93
17 0.78* 0.93
18 0.70%* 0.97
19 0.78* 0.93
20 0.85%* 0.97
21 0.62* 0.59 0.97
22 0.73* 0.97
23 0.70* 0.54 0.97

Factor 1: Eigenvalue = 13.9 with 60.5% of the total variance explained. Factor
2: Eigenvalue = 2.6 with 11.1% of the total variance explained. The two
domains are shown along with the salient factor loadings (*) for all items.
Factor loadings shown if > 0.5.
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Psychosocial Impact (11 items, Q 8-17 and 19) (Table 1).
These two domains explained 72% of the total variance.

Another subscale of construct validity is discriminant val-
idity. It was described by the mean (SD) PIDAQ scores being
40.6 (20.3) in the untreated group and 9.4 (10.5) in the
treated group (p < .001) (Table 2). The differences in PIDAQ
scores between the two groups were significant for the sub-
scales and for the total scale, indicating a high discriminant
validity (Table 2). Figure 1 illustrates the distribution of
PIDAQ scores in the untreated and treated groups.

When differences between sexes in the untreated group
were analyzed, the 44 females had significantly (p < .001)
higher PIDAQ total scores of 48.5 (20.3) than the 28.1 (12.8)
found among the 28 males. In the treated group, differences
in PIDAQ scores between sexes were not significant.

The participants were also subdivided into groups with
and without orthodontic treatment need, respectively. Fifty-

Table 2. Discriminant validity — difference between untreated and treated
groups — for subscales and total scale.

six individuals had ICON >43, indicating orthodontic treat-
ment need. Eighty-eight individuals had ICON <43, indicat-
ing no orthodontic treatment need. All of the individuals
with treatment need were in the untreated group. A total of
16 of the individuals in the untreated group had ICON <43,
despite being on a waiting list to begin orthodontic treat-
ment. The mean (SD) PIDAQ scores was 40.1 (19.4) in the
treatment need group and 154 (18.7) in the no treatment
need group, which was significantly different (p < .001) indi-
cating a high discriminant validity (Table 3).

Reliability

Internal consistency was excellent, with Cronbach’s alpha val-
ues of 0.94 and 0.97 for the subscales and 0.97 for the total
scale (Table 4). The ‘Alpha if item deleted’ showed that when
an item was removed from PIDAQ analysis, the Cronbach
Alpha did not significantly increase (Table 1), also indicating
a good internal consistency.

Difference:
Untreated Treated t-test equal Table 4. Reliability statistics.
group (n=72), group (n=72), variances not R . B
Variable mean (SD) mean (SD) assumed \[;arlabIIeA i Self Conid No o:zltems Cronbaocl;; alpha
- ental Aesthetic Self-Confidence .
Dental Aesthetlc 29.7 (11.1) 6.6 (7.7) p <.001 Psychosocial Impact r 094
Self-Confidence Total scale 23 0.97
Psychosocial Impact 10.8 (10.8) 2.8 (3.9) p <.001
Total scale 406 (20.3) 9.4 (10.5) p < .001 Internal consistency of the subscales and the total scale calculated with
Cronbach’s alpha.
100 Simple Boxplot of PIDAQ total by treatment
90— o — —
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Figure 1. Box plot of individual PIDAQ scores of the 72 individuals in the untreated group and the 72 individuals in the treated group. Min score 0, max score 92.

Table 3. Discriminant validity - difference between individuals with and without orthodontic treatment need - for subscales

and total scale.

ICON > 43 (treatment need) ICON < 43 (no treatment need)

n=>56 n=288 Difference:
Variable Mean (SD) Mean (SD) t-test equal variances not assumed
Dental Aesthetic Self-Confidence 29.9 (10.8) 10.7 (2.4) p <.001
Psychosocial Impact 10.2 (10.4) 4.7 (7.3) p=.001
Total scale 15.4 (18.7) 40.1 (19.4) p <.001




Table 5. Reliability statistics.
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Variable No of items Intraclass correlation coefficient (95% confidence interval)
Dental Aesthetic Self-Confidence 12 0.86
Psychosocial Impact 1 0.88
Total scale 23 0.90

Test-retest reliability of data from the 31 individuals responding to the questionnaire a second time, calculated with ICC two-way ran-

dom effects model, consistency model. p <.001 for all values.

Test-retest analysis was based on 31 individuals respond-
ing a second time to the questionnaire. The ICC value for
the test-retest reliability analysis was 0.95 for the total scale,
indicating excellent reliability (Table 5).

Discussion

In the translation process, guidelines published by the
International Research Diagnostic Criteria for
Temporomandibular ~ Disorders  RCD/TMD  Consortium
Network, ‘Guidelines for Establishing Cultural Equivalency of
Instruments’, were used. These guidelines are based on
standards for valid document translation. The guidelines
were originally developed to translate the RDC/TMD ques-
tionnaire, but since they represents a synthesis of available
literature and recommendations across multiple disciplines,
they can be applied to any instrument used across linguistic
or cultural boundaries [28].

In this study, the original version of PIDAQ [11] was trans-
lated. The original version was developed based on a sample
of young adults 18-30years of age of which 70% had
already had orthodontic treatment [11]. A few years later the
same research group published results on PIDAQ validity and
reliability across three age groups (11-12, 13-14, and
15-17 year-olds) [12]. In that study, the children and adoles-
cents answered the same 23 items as were present in the
original PIDAQ version; however, some of the items were
partially reformulated. The reformulation took place after an
expert panel consisting of one school psychologist and three
orthodontists ‘experienced in children’s talk about their
teeth’ evaluated the items and suggested changes.
Thereafter, the modified items were tested on 36 orthodontic
patients 11-15years of age. The results of the study were
that PIDAQ demonstrated good psychometric properties in
adolescents across age groups [12]. In the present study, the
original PIDAQ was used as the source, even though the tar-
get population was adolescents, not young adults. The rea-
sons for this were that (1) the original PIDAQ version is the
one that has been used internationally as the source in pre-
vious translation procedures; (2) the applied changes in the
youth version of PIDAQ were minor; and (3) in the transla-
tion procedure care was taken to adapt the Swedish lan-
guage to be suitable for use on children and adolescents,
even though the adult PIDAQ version was used as source.
However, the fact that PIDAQ was developed on young
adults of which 70% had already had orthodontic treatment
[11] is a potential weakness when PIDAQ is used on adoles-
cents with malocclusions. Future research on the instrument
may contain cognitive interviews to confirm applicability of
the instrument.

It was decided to keep the original items, since they all
were deemed valid for use in a Swedish population.
However, a brief written instruction on how to fill in the
questionnaire was added to the PIDAQ questionnaire to
assist the patients. The brief instruction is in Swedish.
Translated into English, the instruction is worded, ‘Below are
statements on what you think about your teeth and how that
affects how you feel. Please mark with an (x) how much you
agree with the statements, from “O=not at all” to
“4 = very strongly”’.

The exploratory factor analysis showed that the Swedish
version consists of two dimensions with an Eigen value of
greater than 1 (Table 1). We named the two dimensions
‘Dental Aesthetic Self-Confidence’ (12 items, Q1-7, 18, and
20-23) and ‘Psychosocial Impact’ (11 items, Q 8-17 and 19).
The original PIDAQ version consisted of four dimensions [11],
just as the majority of the other translations [12,14,19-22,24].
However, several other translations also have shown a differ-
ent factor structure than the original PIDAQ version. Two
translations have found that the instrument has three dimen-
sions [17,23], and one translation revealed five dimensions
[15]. Finally, there are a few translations which have not
included factor analysis in their validation [13,16,25]. It can
be concluded that PIDAQ seems to display different factor
structures in different translations and populations. However,
a flaw of the current study is that the sample size was rather
small for exploratory as well as confirmatory factor analysis.
Further studies with new and bigger samples would make a
confirmatory factor analysis possible. No confirmatory factor
analysis was performed in the present study since the sam-
ple size was rather small and the same data set should not
be used for exploratory and confirmatory factor analysis
[36] .

Worth to consider is that two items 15 and 21 loaded
almost equally high in both factor 1 and 2. Item 15 ('l envy
the nice teeth of other people’) was included in factor 2, and
item 21 ('l don't like to see my teeth in the mirror) was
included in factor 1. The reason for this was that the items
loaded slightly higher in the mentioned dimensions.

An aspect of reliability is the correlation among items
called internal consistency. This measure is aimed at reflect-
ing whether included items measure the same phenomenon.
The Cronbach’s alpha of the subscales were 0.97 and 0.94,
and the value for the total scale was 0.97, indicating excel-
lent reliability. In the original PIDAQ study, Cronbach’s alpha
values ranged between 0.85 and 0.91 for the different sub-
scales [11].

Another reliability aspect is the temporal stability measure
test-retest reliability. The value ranged between 0.86 and
0.88 for the subscales and was 0.90 for the total scale. ICC
values are considered excellent if greater than 0.74 [37]. In
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the original PIDAQ article, no test-retest analysis was per-
formed. For comparison, test-retest values presented in the
Brazilian version of PIDAQ ranged between 0.89 and 0.99
between their four subscales [16], and between 0.93 and
0.97 in the Italian adolescent version [23]. However, in the
present study, we had a smaller sample size (142 individuals)
and a smaller test-retest sample (31 individuals) than in the
other two studies, which must be kept in mind when inter-
preting the results.

In the present study, ICON was used for measuring sever-
ity of malocclusion/orthodontic treatment need. In the ori-
ginal PIDAQ study [11], self-reported aesthetic component
(IOTN AC) and perception of occlusion as well as interviewer-
rated aesthetic component (IOTN AC) [38] and a modified
version of Dental Aesthetic Index (DAIM) [39] were instead
used [11]. The reason for our choice of ICON were that it is
possible to judge ICON based on clinical photographs and
radiographs, which is the method used in this study. Also,
the ICON index subdivides individuals in two groups; ICON
value >43 indicates orthodontic treatment need and 42 or
less no need for treatment [30]. This subdivision was useful
since we wanted to see if PIDAQ values differed in groups
with and without orthodontic treatment need. Yet another
reason for our choice of the ICON index was that with ICON,
it is possible to calculate the treatment results by measure-
ments before and after orthodontic treatment [30]. We are
planning to use this tool in future studies.

Orthodontic treatment during childhood or adolescence
has been shown to improve OHRQoL, but the evidence is of
low and moderate quality [40]. Therefore, more high-quality,
longitudinal, and prospective studies are needed. Our pre-
sent study cannot show that orthodontic treatment improves
OHRQolL, as the study was not longitudinal. Also, the treated
and untreated groups differed significantly in age which
makes conclusions on differences between groups based on
the prevalence of malocclusion more problematic. Further,
the responsiveness of PIDAQ - it's ability to detect changes
over time [27] - has not been evaluated. However, our newly
developed Swedish version of the PIDAQ can be used in
future research such as longitudinal and prospective studies
assessing OHRQoL before and after orthodontic treatment.
This could improve our knowledge of the responsiveness of
the instrument, as well as our knowledge of the effect of
malocclusions and orthodontic treatment on OHRQoL.

Conclusions

The Swedish version of PIDAQ demonstrates good validity
and excellent reliability and is suitable for future research on
the effect of malocclusion on OHRQoL in Swedish 12- to 19-
year-olds.
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