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Abstract: (1) Objectives: This paper aimed to cross-culturally adapt the Psychosocial Impact of Dental
Aesthetics Questionnaire (PIDAQ) into an Arabic language version (PIDAQ(A)) for measuring
the oral health related quality of life related to dental aesthetics among 12–17-year-old Yemeni
adolescents. (2) Material and methods: The study comprised three parts, which were linguistic
validation and qualitative interview, comprehensibility assessment, and psychometric validations.
Psychometric properties were examined for validity (exploratory factor analysis (EFA), partial
confirmatory factor analysis (PCFA), construct, criterion, and discriminant validity) and reliability
(internal consistency and reproducibility). (3) Results: The PIDAQ(A) contained a new item. EFA
extracted three factors (item factor loading 0.375 to 0.918) comprising dental self-confidence, aesthetic
concern, and psychosocial impact subscales. PCFA showed good fit statistics (comparative fit
index (CFI) = 0.928, root-mean-square error of approximation (RMSEA) = 0.071). In addition,
invariance across age groups was tested. Cronbach’s α values ranged from 0.90 to 0.93 (intraclass
correlations = 0.89–0.96). A criterion validity test showed that the PIDAQ(A) had a significant
association with oral impacts on daily performance scores. A construct validity test showed significant
associations between PIDAQ(A) subscales and self-perceived dental appearance and self-perceived
need for orthodontic braces (p < 0.05). Discriminant validity presented significant differences in
the mean PIDAQ(A) scores between subjects having severe malocclusion and those with slight
malocclusion. No floor or ceiling effects were detected.

Keywords: oral health related quality of life; adolescent; malocclusion; validation

1. Introduction

Malocclusion is a condition of poor dental arrangement and has been shown to
correlate with higher levels of dissatisfaction with dental appearance [1,2]. Recent years
have seen increased interest in research on patients’ experiences concerning the impact of
their dental aesthetics on their oral health related quality of life (OHRQoL) [3,4]. Indices of
OHRQoL that measure the subjective perceptions of patients are considered an important
complement to normative clinical indicators [5].

Normative assessment of orthodontic treatment need using clinical indices has at-
tempted to analyze the dental health and aesthetic aspects of malocclusion [6]. One of the
common indices used in this respect is the Index of Orthodontic Treatment Need (IOTN).
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It consists of two components: the Dental Health Component (DHC) and the Aesthetic
Component (AC) to record the need for orthodontics treatment [7]. However, some indices
ignore the degree to which individuals’ perceptions of their own malocclusions have in-
fluenced their quality of life and welfare [8]. The differences between professionals’ and
individuals’ perceptions of aesthetic effects and orthodontic treatment need are consid-
erable [9]. The psychosocial consequences that may arise from a particular malocclusion
should not be disregarded.

The Psychosocial Impact of Dental Aesthetics Questionnaire (PIDAQ) is a self-reported
measure that provides information on perceived oral impacts related to dental aesthet-
ics [10]. These problems may result from the presence of dentofacial aesthetic problems;
disturbances in oral functions such as speech, mastication, and swallowing; or they may be
related to trauma, caries, or periodontal disease [11].

The PIDAQ, originally developed in German, is intended for measuring orthodontic
treatment need in persons between 18 and 30 years old seeking orthodontic treatment [9].
The adolescent version for 11- to 17-year-olds has also shown good psychometric prop-
erties [12]. The PIDAQ has been adapted in other languages such as Spanish [13,14],
Malay [15], Persian [16], and Swedish [17].

The original PIDAQ consists of 23 items grouped into 4 subscales: Dental Self-
Confidence (DSC); Social Impact (SI); Psychological Impact (PI); and Aesthetic Concern
(AC). The DSC subscale consists of 6 items from the Self-Confidence Scale [9,18]. The SI
subscale with eight items is derived from the Social Aspects Scale of the Orthognathic
Quality of Life Questionnaire (OQLQ) [19]. The items of the PI subscale were formulated
based on the psychological impact of dental aesthetics. The final AC subscale is obtained
from the Aesthetics Scale of the OQLQ and consists of 3 items.

In Yemen, government dental services are limited to the provision of fillings, en-
dodontic treatments, extractions, and minor surgeries. Specialized treatments such as
orthodontics are only available in dental schools and private clinics. General dental
services provided by dental schools for the public are usually free, while patients pay sub-
sidized fees for orthodontic and other specialty treatment [20]. After patients are referred
to the respective specialty, they are registered in the waiting list to queue for treatment.
Therefore, the demand for orthodontic treatment in Yemen has increased such that in some
dental faculties, the waiting list is more than three years long [20]. However, there is no
prioritization of treatment, and patients with severe malocclusion are being deprived of
immediate treatment and have to wait together with the less severe cases. A self-reported
measure of oral impact related to dental aesthetics such as the PIDAQ would be highly
useful to compliment clinical indices in assessing the need and treatment priority among
patients with malocclusions.

To date, there has been no cross-culturally adapted PIDAQ for the Yemeni population,
whose native language is Arabic. Therefore, the aim of this study was to conduct a cross-
cultural adaptation of the PIDAQ into an Arabic language version [PIDAQ(A)] for use by
12–17-year-old Yemeni adolescents.

2. Materials and Methods

The procedures for cross-cultural adaptation were based on previous related studies [12,15]
that were in accordance with standard protocols [21] and recommendations [22,23]. The cross-
cultural adaptation comprised linguistic validation and psychometric validation.

The linguistic validation of the PIDAQ consisted of forward translation of the ques-
tionnaire into Arabic, back translation, committee review of a PIDAQ(A) draft, and second
assessment by appointed evaluators. The PIDAQ(A) draft was then pilot tested for com-
prehensibility assessment followed by testing of the response format.

Phase 2 comprised the psychometric validation of the PIDAQ(A) involving factor
analysis, reliability which is achieved by internal consistency and reproducibility, and
validity analysis that involved criterion, construct, and floor and/or ceiling effects.
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2.1. Linguistic Validation
2.1.1. Forward Translation

Independently, four Yemeni translators whose mother tongue was Arabic and who
were proficient in English (a teacher, two professional translators, and an orthodontist)
translated the PIDAQ published in English [10] into the Arabic language.

2.1.2. Synthesis of Translations

The four forward translators and the investigator (AAMA) met together and compared
the forward translations (T1, T2, T3, and T4) with regard to the content and wording to
ensure conceptual and item equivalence between the Arabic version and the source PIDAQ.
Finally, a single translated draft of the PIDAQ(A) achieved consensus.

2.1.3. Back Translation

This step was carried out independently by three Yemeni translators who were pro-
ficient in English. They had not seen the original PIDAQ when back translating the
PIDAQ(A) draft.

2.1.4. Committee Review

An expert committee (EC) consisting of the investigator (AAMA), a Yemeni health
professional, a public health expert (SA), and all the forward and back translators met
together and compared the three back translations with the original PIDAQ. The EC made
critical decisions to attain experiential and semantic equivalences between the source and
target versions [24].

2.1.5. Assessment by Appointed Evaluators

The appointed evaluators consisted of two language experts whose task was to confirm
the accuracy of the PIDAQ(A) draft. They compared the consensus back translation with
the original PIDAQ with regard to semantic equivalence and verified the PIDAQ(A).

2.2. Pilot Test: Qualitative Interview

A face-to-face in-depth interview with 30 conveniently sampled 12–17-year-old Yemeni
children was conducted by the investigator (AAMA) to test the conceptual and item equiva-
lence of the PIDAQ(A) draft in terms of how oral conditions and dental aesthetics affect the
daily lives of Yemeni adolescents, and whether the PIDAQ(A) items were relevant to them.
Subjects were also asked general and specific questions about how their dental appearance
is affecting their life. The sample of 30 subjects was considered sufficient for this purpose
until the accumulated data were exhaustive and no further additional information was
obtained. After collecting the items from the qualitative interview and omitting repetitions,
these items were compared with the items of the PIDAQ. At this stage, a new item was
identified and was consequently added to the PIDAQ(A). The total number of items in the
PIDAQ(A) was 24.

2.3. Comprehensibility Assessment

This assessment was conducted with 30 12–17-year-old Yemeni school children who
were not involved in the pilot test. The aim was to assess the comprehensibility and
clarity of the PIDAQ(A), including the format and instructions. The children were asked
to answer the PIDAQ(A) and a comprehensibility questionnaire independently. In the
comprehensibility questionnaire, the subjects were asked about their understanding of
the 24 questions in the PIDAQ(A). The level of comprehensibility of each question was
assessed on a four-point rating scale ranging from 0 (not comprehensible) to 3 (highly
comprehensible) [25]. Subsequently, the investigator (AAMA) held a discussion with
the children on their understanding of the PIDAQ(A), covering the general layout of the
questionnaire from the instructions to the questionnaire questions and answer choices.
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Words that were considered ambiguous were discussed, and suggestions for improvement
were sought. The feedback from the subjects was used to further improve the PIDAQ(A).

2.4. Testing of Response Format

The PIDAQ(A) was distributed to a convenient sample of 100 12–17-year-old Yemeni
adolescents to assess the impact of the response format on the respondents’ performance
on the measure. The findings could highlight items with potential problems related to the
response format which could influence the overall performance of the index.

2.5. Psychometric Validation

A cross-sectional study was carried out with a nonrandom sample of 385 12–17-year-
old Yemeni adolescents who were not involved in any of the previous tests. The aim was
to assess the psychometric properties of the PIDAQ(A). Subjects were divided into two age
groups, 12–14 and 15–17 years. A multistage sampling technique was used to select the
sample. First, one district in the city of Sanaa was randomly selected, i.e., the Al-Tahrir
district. Next, schools with primary and secondary educations in the Al-Tahrir district
were randomly chosen one at a time until the sample size was achieved. Randomization
was achieved using simple random sampling.

Altogether, five schools were selected. All 12–17-year-old students from grade 7 to
grade 12 were included. Exclusion criteria were subjects who are having or had had
orthodontic treatment and subjects with craniofacial deformities.

Subjects completed a questionnaire comprising the PIDAQ(A) and items from the
Perception of Occlusion Scale (POS) [26]. They also self-rated their dental appearance using
the Aesthetic Component of the Index of Orthodontic Treatment Need (IOTN-AC) [7]. After
answering the questionnaire, the subjects were clinically examined to assess malocclusion
using the Dental Health Component of the IOTN (IOTN-DHC). IOTN-AC and POS were
assessed as well. The subjects were examined by the investigator (AAMA) who had been
trained on the use of the IOTN by two orthodontists (WNWH and KA). The inter-examiner
reliability was assessed by examining twenty patients, and the process was repeated after
two weeks for intra-examiner reliability. Inter- and intra-examiner reliability for both
indices (IOTN and POS) was assessed using Kappa scores conducted on 20 subjects. The
Kappa scores for inter- and intra-examiner calibration of the IOTN and POS ranged from
0.82 to 0.95. In general, Kappa scores of 0.80 and above 0.90 indicate strong and almost
perfect agreement, respectively [27]. In this study, 30% of the subjects were asked to answer
the PIDAQ(A) again after 2–3 weeks.

2.6. Statistical Analysis

IBM SPSS AMOS v.24 and SPSS v.23 were used for data analysis. Subjects’ agreement
to each item of the PIDAQ(A) was measured on a 5-point Likert scale ranging from 1 (never)
to 5 (very strongly) [12]. The subscale score was computed by the sum of the scores of its
items except for the DSC subscale, where the item scores were reversed before summing up.
The overall PIDAQ(A) score was calculated by summing up the subscale scores. Higher
PIDAQ scores indicate poorer psychosocial impacts related to dental aesthetics [12].

2.6.1. Factor Analysis

Exploratory factor analysis (EFA) of the 24-item PIDAQ(A) was conducted using
principal component analysis (PCA) to extract potential factors [28,29]. In this study, the
component correlation matrix of the EFA with Varimax rotation showed values > 0.30,
indicating that the factors were correlated. Therefore, Promax rotation was used [30,31].
The Kaiser–Meyer–Olkin measure of sampling adequacy was tested [22].

Estimates of maximum likelihood discrepancy were calculated to determine the par-
tial confirmatory factor analysis (PCFA). Skewness and kurtosis values were assessed to
determine data normality [32]. The comparative fit index (CFI) and root-mean-square
error of estimation (RMSEA) were used to assess the goodness-of-fit of the observed data
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to the model. CFI values above 0.90 and close to 1 indicate good fit [33], and RMSEA
values between 0.05 and 0.08 show acceptable fit [34]. In addition, measurement invariance
between the two age groups was tested using multiple-group PCFA, which examined the
change in the goodness-of-fit index (GFI) when cross-group constraints were imposed on a
measurement model.

2.6.2. Reliability and Validity

For reliability assessment, the internal consistency of each subscale was tested by
measuring the Cronbach’s α, determining where an item was deleted, inter-item correlation,
and item–total correlation separately within each of the two age groups for the subscales.
For reproducibility, the intraclass correlation coefficient (ICC) was measured. In addition,
any significant change between the test and retest administrations was determined using
paired t-test and Bland and Altman analysis. The limits of agreement were tabulated
as mean change ± 1.96× standard deviation of the changes [35]. Concerning validity
assessment, concurrent criterion validity was evaluated by measuring the correlation
between PIDAQ(A) scores and scores of the Arabic language version of the Child Oral
Impacts on Daily Performances (Child-OIDP) index [36]. The Child-OIDP measures oral
impact on 8 daily activities, i.e., eating, speaking, and pronouncing properly, cleaning teeth,
relaxing and sleeping, emotional status, smiling, doing schoolwork, and socializing. In the
Child-OIDP, the impact of malocclusion was accounted for by oral impacts arising from
“position of the teeth” and/or “spaces between teeth” [37]. The Child-OIDP performance
score was tabulated following past studies [15,38]. The Pearson correlation coefficient
was conducted to test the association between PIDAQ(A) scores and Child-OIDP total
scores [15].

Convergent validity and discriminant validity were assessed as part of construct
validity [39]. Convergent validity was assessed by comparing the questionnaire with other
instruments testing related fields, i.e., perceived dental appearance rank and perceived
satisfaction with dental appearance rank. Subjects were required to rank their perceived
dental appearance by selecting one of the following options: excellent, good, average,
or poor. Mann–Whitney statistics was conducted to assess the relationship between the
PIDAQ(A) and perceived dental appearance rank. Concerning perceived satisfaction
with dental appearance, subjects rated this as very satisfied, satisfied, dissatisfied, or
very dissatisfied. The relationship between PIDAQ(A) scores and satisfaction with dental
appearance rank was analyzed via Kruskal–Wallis test.

Discriminant validity was assessed by (1) comparing the relationship between PI-
DAQ(A) scores with self-rated perceived need (MI-S) and investigator-rated need for
orthodontic treatment (MI-D), and (2) by comparing its relationship with the IOTN-DHC
and with perceived need for braces, i.e., whether or not their teeth needed braces, with
response options of “Yes” or “No”. The POS component contained six items of maloc-
clusion traits [26]. Rating the POS component required subjects to assess each item on a
five-point Likert scale ranging from “not at all” to “very strongly”. Analysis of the severity
of malocclusion using the MI-S and MI-D was adapted from previous studies [12,15]. To
compare the relationship between the PIDAQ(A) subscales and the MI-S and MI-D, an
independent t-test was applied within each age-group. Effect size estimate was calculated
to estimate the clinical significance [40]. The floor and/or ceiling effects were deemed
present when more than 15% of subjects achieved the lowest or highest possible score [22].

Ethical approval to conduct this study was obtained from the Medical Ethics Commit-
tee, Faculty of Dentistry, Universiti Malaya, Malaysia and from the Faculty of Dentistry,
Thamar University, Yemen, prior to taking any steps in the study (see also “Institutional
Review Board Statement” below for further information. Permissions were sought from
school principals to enlist students for psychometric validation tests prior to commence-
ment of the study.
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3. Results

The face and content validity of the PIDAQ(A) was confirmed by the experts who
concluded that it achieved item and conceptual equivalences with the source version.
Any words which upon translation reflected various concepts in the Arabic language and
Yemeni culture were replaced with suitable words having similar concepts to the source
items. Following the qualitative interview with the 30 subjects, one new item was identified
and added to the 23-item PIDAQ(A), which is, “I find myself not attractive because of my
teeth”. In the comprehensibility assessment with another 30 subjects, 18 of the 24 items
were fully comprehensible (100%). The comprehensibility ratings of the remaining 6 items
(items 5, 13, 14, 22, 23, and 24) ranged from 86% (item 5) to 96% (items 14 and 23). Overall,
all 30 subjects understood the PIDAQ(A) well with regard to its intent, content, wording,
general design, instructions, and response options with minor modifications. Finally,
testing of the response format with 100 subjects showed that all were able to answer the
PIDAQ(A) satisfactorily.

3.1. Psychometric Validation
3.1.1. Descriptive Statistics

Overall, the sample comprised 174 subjects from the first age group (12–14 years
old) and 211 from the second age group (15–17 years old). The mean age was 14.7 years
(SD = 1.67). The proportions of male and female subjects were 44.2% and 55.8%, respectively.
The PIDAQ(A) mean score of the whole sample was 58.0 (SD = 21.7; range = 24–119). The
mean score for the first age group was 58.9 (SD = 22.4; range = 24–119), and the mean score
for the second age group was 57.3 (SD = 21.2; range = 24–117). No significant difference in
PIDAQ(A) mean scores was detected between the older and younger adolescent groups.

3.1.2. Factor Analysis

The Kaiser–Meyer–Olkin measure of sampling adequacy value was 0.96, and the
Bartlett’s test was significant (p < 0.001). The variables were normally distributed based on
the skewness and kurtosis tests [32]. EFA extracted three factors with item loading ranging
from 0.375 to 0.918. The first factor comprised 10 items reflecting psychological and social
impacts and was named psychosocial impact (PSI). The second factor compromised six
items and was similar to the dental self-confidence (DSC) subscale in the original PIDAQ.
The third factor comprised eight items reflecting aesthetic concern and was named the
aesthetic concern (AC) subscale. The distribution of items in the EFA is shown in Table 1.
The three subscales of the PIDAQ(A) explained 65.07% of the total variance.

In the PCFA analysis, the goodness-of-fit analysis revealed good data fit for Model 1
and Model 2 that constrained for the age groups. The results showed that the scores of CFI
were in excess of 0.90, and the score of RMSEA was lower than 0.08 with a small confidence
interval (Table 2). The factor loadings of the questions under each conceptual variable were
within the acceptable range of being over 0.50 for both models A and B. The multigroup
PCFA test of the constrained models with the baseline configural model showed invariance
across the two age groups (∆CFI < 0.01) [41,42].

Table 1. Factor loadings of the items of the PIDAQ measure (N = 385).

Dimension Principal Component Analysis

Factor 1 Factor 2 Factor 3

Psychosocial Impact
(10 items)

Items 24,20,14,5,13,22,6,9,3,11
(Factor loadings = 0.38–0.92)

Dental Self-Confidence
(6 items)

Items 21,4,23,17,12,7
(Factor loadings = 0.71–0.85)

Aesthetic Concern
(8 items)

Items 16,10,1,19,2,15,18,8
(Factor loadings = 0.40–0.95)

Extraction method: principal component analysis. Rotation method: Promax with Kaiser normalization.
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Table 2. The multigroup PCFA test of the constrained models with the baseline configural model.

MODEL 1 MODEL 2
(Baseline Configural Model)

N 312 137 175

Age-group 12–17 years 12–14 years 15–17 years

Fit Indices
CFI 0.928 0.906

RMSEA 0.071 (0.064–0.78) 0.058 (0.053–0.063)

Items in Brief Factor loading Factor loading
DSC

4. Proud of own teeth 0.80 0.85 0.77
7. Like to show their teeth 0.69 0.70 0.68

12. Pleased to see own teeth in mirror 0.79 0.79 0.80
17. Teeth look nice to others 0.69 0.71 0.68

21. Satisfied with own teeth’s appearance 0.85 0.86 0.85
23. Find own teeth nice 0.85 0.86 0.85

PSI
11. Others have nicer teeth 0.64 0.66 0.63

3. Envy others for their teeth 0.70 0.68 0.74
9. Teasing 0.70 0.80 0.61

6. Distressed because of others’ nice teeth 0.76 0.78 0.74
22. Boys/girls find own teeth ugly 0.83 0.84 0.81
13. People look strange at my teeth 0.78 0.85 0.71

5. What others think 0.65 0.67 0.61
14. Shy because of own teeth 0.86 0.89 0.84

20. Wish to look better 0.67 0.58 0.74
24. Not attractive because of own teeth 0.87 0.84 0.88

AC
8. Don’t like own teeth on photos 0.67 0.67 0.67
18. Don’t like own teeth on videos 0.77 0.79 0.76

15. Hiding own teeth 0.72 0.75 0.79
2. Hold back their smile 0.71 0.69 0.74

19. Stupid comments from others 0.56 0.59 0.54
1. Don’t like own teeth in mirror 0.80 0.80 0.80

10. Unhappy about own teeth 0.79 0.83 0.76
16. Feel bad about own teeth 0.89 0.89 0.90

CFI: comparative fit index. RMSEA: root-mean-square error of approximation (90% CI).

3.1.3. Internal Consistency

The internal consistency, scale statistics, and inter-item correlations of all subscales
are presented in Table 3. All subscales achieved Cronbach’s α values above 0.70 for the
two age groups. None of the inter-item correlation scores for all subscales were ≥0.90 or
≤0.30. Similarly, the item–total correlation scores were higher than 0.30. Reproducibility
test results of the PIDAQ(A) are provided in Table 4. In all subscales, the ICC were greater
than 0.80 (p < 0.05) in the two age groups. There were no statistically significant differences
between test and retest (T1 and T2) excluding the PSI subscale in the 12–14 years old age
group. The scores of the smallest detectable change (SDC) were higher in the 12–14 years
old age group for all subscales. Bland and Altman plot analysis found that more than 90%
of the scores of the second reproducibility test (T2) were within the limits of agreement for
all subscales in all age groups.
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Table 3. Reliability statistics of the PIDAQ(A) subscales.

PIDAQ Subscale N Cronbach’s α Scale Statistics Inter-Item Correlations Item–Total Correlation Cronbach’s α if
Item Deleted

Mean SD Mean Min Max Min Max

12–14 years
DSC 174 0.91(0.87–0.92) 19.21 6.30 3.20 0.48 0.77 0.65 0.81 0.88–0.90
PSI 174 0.93(0.86–0.93) 22.71 10.01 2.27 0.37 0.79 0.56 0.84 0.91–0.92
AC 174 0.91(0.88–0.93) 17.01 7.82 2.13 0.38 0.73 0.53 0.80 0.89–0.91

15–17 years
DSC 211 0.90(0.88–0.92) 19.23 6.41 3.21 0.52 0.80 0.66 0.80 0.88–0.90
PSI 211 0.92(0.85–0.92) 21.94 9.37 2.19 0.35 0.73 0.59 0.80 0.90–0.92
AC 213 0.91(0.88–0.92) 16.22 7.12 2.03 0.34 0.72 0.52 0.84 0.88–0.91

12–17 years
DSC 385 0.90(0.88–0.91) 19.22 6.35 3.20 0.52 0.78 0.66 0.80 0.88–0.90
PSI 385 0.92(0.86–0.92) 22.29 9.66 2.23 0.38 0.74 0.62 0.81 0.91–0.92
AC 385 0.91(0.89–0.92) 16.58 7.45 2.07 0.36 0.73 0.52 0.81 0.89–0.91

SD: standard deviation.

Table 4. The reproducibility tests of the PIDAQ(A) (test–retest reliability).

PIDAQ ICC Agreement Paired T-Test Bland and Altman

Subscale (95% CI) (SEM) SDC MDiff (SD) 95% Limits of Agreement

Lower Upper %Within Limits

12–14 years (40)
DSC 0.89 (0.78–0.94) 2.53 7.01 −1.03 (3.59) −8.06 6.01 95.0
PSI 0.91 (0.81–0.95) 3.60 9.98 −2.05 * (5.10) −12.05 7.95 97.5
AC 0.92 (0.85–0.96) 2.99 8.29 −0.63 (4.24) −8.47 6.97 90.0

15–17 years (76)
DSC 0.91 (0.85–0.94) 2.23 6.18 −0.30 (3.16) −6.50 5.90 96.1
PSI 0.93 (0.89–0.96) 3.02 8.37 −0.21 (4.27) −8.58 8.16 96.1
AC 0.96 (0.94–0.97) 1.63 4.51 0.07 (2.31) −4.47 4.60 93.4

12–17 years (116)
DSC 0.90 (0.85–0.93) 2.34 6.49 −0.55 (3.32) −7.06 5.95 96.6
PSI 0.92 (0.88–0.94) 3.28 9.09 −0.84 (4.64) −9.94 8.25 94.8
AC 0.94 (0.92–0.96) 2.20 6.10 −0.17 (3.12) −6.29 5.94 93.1

* p < 0.05 (paired-sample T test). CI: confidence interval. SEM: standard error of measurement. SDC: smallest detectable change. MDiff: mean differences.
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3.1.4. Validity
Concurrent Criterion Validity

Table 5 shows the results of concurrent criterion validity. For all age groups, the
PIDAQ(A) scores and Child-OIDP performance scores were significantly associated in all
subscales (p < 0.01). The three PIDAQ(A) subscales attained statistically higher subscale
mean scores for subjects with Child-OIDP impacts. Pearson correlation coefficients revealed
that the Child-OIDP performance scores had moderately positive, statistically significant
correlations with the DSC, PSI, and AC subscale mean scores (Table 5). The highest
correlation coefficient scores were with the DSC subscale: 0.63, 0.61, and 0.61 for the three
age groups (12–14, 15–17, and 12–17 years), respectively.

Construct Validity

The convergent validity test shows that the associations between the questionnaire
subscales and self-perceived dental appearance rank (p < 0.01) were statistically significant
(Table 6). In all subscales for all age groups, results showed a gradual decrease in the mean
scores as subjects appraised their teeth appearance from poor to excellent, and the trend was
statistically significant. Ranking of perceived satisfaction with dental appearance showed
statistically significant associations with the PIDAQ(A) subscales (p < 0.01) (Table 7). For all
subscales, the mean scores gradually decreased as subjects ranked their teeth appearance
from poor to excellent.

Discriminant Validity

Table 8 presents the findings of the discriminant validity test. There was a gradual
increase in the mean scores of the PIDAQ(A) subscales with increasing severity of mal-
occlusion, which was represented by the interviewer-rated (MI-D) and self-rated (MI-S)
malocclusions. In all subscales (DSC, PSI, and AC), subjects who ranked themselves (MI-S)
with no or slight malocclusion and subjects with severe malocclusions (p < 0.01) were
statistically significantly different. Similarly, there were statistically significant differences
between subjects who were ranked by the investigator (MI-D) with no or slight maloc-
clusion and those ranked with severe malocclusions for the three PIDAQ(A) subscales
(p < 0.01). In all three age groups, comparison between MI-S and MI-D showed that DSC,
PSI, and AC subscale mean scores decreased with decreasing severity of malocclusion.
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Table 5. Concurrent criterion validity of the PIDAQ(A).

PIDAQ
Subscale

Child-OIDP
Prevalence

N

Mann–Whitney U Pearson Correlation

PIDAQ Scores p Value Child-OIDP
Performance p Value

Mean SD Quartiles

Lower Middle Upper

12–17 years
DSC No 200 14.98 5.09 11.00 14.00 19.00 0.000 ** 0.61 0.000 **

Yes 185 23.81 3.93 22.00 24.00 27.00
PSI No 200 15.97 4.99 12.00 15.00 18.00 0.000 ** 0.58 0.000 **

Yes 185 29.12 8.80 22.00 29.00 35.00
AC No 200 11.99 3.01 10.00 12.00 14.00 0.000 ** 0.55 0.000 **

Yes 185 21.54 7.64 15.00 19.00 28.00
15–17 years

DSC No 112 15.09 5.43 11.00 14.00 20.00 0.000 ** 0.61 0.000 **
Yes 99 23.91 3.59 22.00 24.00 27.00

PSI No 112 15.89 5.06 12.00 14.50 19.75 0.000 ** 0.58 0.000 **
Yes 99 28.79 8.37 23.00 29.00 35.00

AC No 112 11.97 3.17 10.00 12.00 14.00 0.000 ** 0.52 0.000 **
Yes 99 21.03 7.31 15.00 19.00 27.00

12–14 years
DSC No 88 14.84 4.66 11.00 14.00 18.00 0.000 ** 0.63 0.000 **

Yes 86 23.69 4.32 21.00 24.00 27.00
PSI No 88 16.06 4.93 13.00 15.00 18.00 0.000 ** 0.60 0.000 **

Yes 86 29.52 9.29 22.00 29.00 36.00
AC No 88 12.01 2.81 10.00 11.50 14.00 0.000 ** 0.59 0.000 **

Yes 86 22.12 8.01 15.00 19.50 30.00

Scores of the DSC subscale items were reversed. ** p value < 0.001 for all subscales with all age groups.
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Table 6. Convergent validity: association between the PIDAQ(A) and appearance rating.

PIDAQ Variables Rate Appearance
N PIDAQ Scores p Value

Mean SD Quartiles

Lower Middle Upper

12–14 years
DSC Excellent 48 13.02 4.03 10.00 13.00 15.75 0.000 **

Good 57 18.18 4.60 13.50 19.00 22.00
Average 43 22.51 3.99 20.00 23.00 25.00

Poor 26 27.46 2.16 26.00 27.00 29.25
PSI Excellent 48 14.48 3.68 12.00 13.00 16.00 0.000 **

Good 57 19.42 5.62 15.00 18.00 22.50
Average 43 26.02 7.16 21.00 26.00 31.00

Poor 26 39.65 6.25 34.00 39.00 45.25
AC Excellent 48 11.63 2.47 10.00 11.00 13.75 0.000 **

Good 57 14.28 4.65 10.00 14.00 16.00
Average 43 18.40 6.01 14.00 17.00 20.00

Poor 26 30.62 5.86 28.00 31.00 34.00
15–17 years

DSC Excellent 52 11.63 4.24 9.00 11.00 14.00 0.000 **
Good 58 18.02 4.54 14.00 18.00 21.00

Average 66 22.26 3.17 20.75 22.00 24.00
Poor 35 26.80 2.31 26.00 27.00 28.00

PSI Excellent 52 13.44 3.04 11.00 12.50 15.00 0.000 **
Good 58 17.52 5.41 13.00 16.50 21.25

Average 66 25.18 6.82 20.75 25.00 29.25
Poor 35 35.80 5.35 32.00 35.00 40.00

AC Excellent 52 10.46 2.15 9.00 10.00 12.00 0.000 **
Good 58 13.19 3.23 11.00 13.00 15.00

Average 66 17.44 5.41 13.00 17.00 21.25
Poor 35 27.51 5.73 25.00 28.00 30.00
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Table 6. Cont.

PIDAQ Variables Rate Appearance
N PIDAQ Scores p Value

Mean SD Quartiles

Lower Middle Upper

12–17 years
DSC Excellent 100 12.30 4.18 9.00 12.00 14.00 0.000 **

Good 115 18.10 4.55 14.00 19.00 22.00
Average 109 22.36 3.50 20.00 23.00 25.00

Poor 61 27.08 2.25 26.00 27.00 29.00
PSI Excellent 100 13.94 3.39 11.00 13.00 16.00 0.000 **

Good 115 18.46 5.57 14.00 18.00 22.00
Average 109 25.51 6.94 21.00 25.00 30.00

Poor 61 37.44 6.02 32.00 36.00 43.00
AC Excellent 100 11.02 2.37 9.00 10.00 13.00 0.000 **

Good 115 13.73 4.01 11.00 13.00 16.00
Average 109 17.82 5.65 14.00 17.00 21.00

Poor 61 28.84 5.94 25.00 29.00 33.00

Scores of the DSC subscale items were reversed. ** p value < 0.001 for all subscales with all age groups.

Table 7. Convergent validity: association between the PIDAQ(A) and perceived satisfaction with dental appearance.

Subscale Rate
Satisfaction N PIDAQ Scores p Value

Mean SD Quartiles

12–14 years Lower Middle Upper
DSC Very satisfied 36 12.72 3.95 10.00 12.00 15.75 0.000 **

Satisfied 62 17.00 4.63 13.00 17.00 21.00
Dissatisfied 49 22.20 4.02 20.00 23.00 25.00

Very dissatisfied 27 27.52 2.17 26.00 27.00 30.00
PSI Very satisfied 36 14.06 3.36 12.00 13.00 15.00 0.000 **

Satisfied 62 18.05 5.09 14.00 18.00 21.25
Dissatisfied 49 25.73 6.85 19.50 26.00 31.00

Very dissatisfied 27 39.48 6.29 34.00 39.00 45.00
AC Very satisfied 36 11.11 2.12 10.00 11.00 13.00 0.000 **

Satisfied 62 13.45 3.87 10.00 13.00 16.00
Dissatisfied 49 18.63 5.86 14.50 18.00 21.00

Very dissatisfied 27 30.07 6.48 28.00 31.00 34.00
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Table 7. Cont.

Subscale Rate
Satisfaction N PIDAQ Scores p Value

Mean SD Quartiles

15–17 years
DSC Very satisfied 55 11.87 4.01 9.00 11.00 14.00 0.000 **

Satisfied 53 18.11 4.81 14.00 18.00 21.00
Dissatisfied 70 22.71 3.12 21.00 23.00 25.00

Very dissatisfied 33 25.88 4.04 25.00 27.00 28.00
PSI Very satisfied 55 13.22 3.07 11.00 12.00 15.00 0.000 **

Satisfied 53 17.94 4.98 14.00 17.00 21.00
Dissatisfied 70 25.34 6.63 21.00 25.50 30.00

Very dissatisfied 33 35.70 6.90 31.50 35.00 41.00
AC Very satisfied 55 10.16 2.08 8.00 10.00 11.00 0.000 **

Satisfied 53 13.47 2.80 12.00 13.00 15.00
Dissatisfied 70 17.70 5.57 13.00 17.00 21.25

Very dissatisfied 33 27.61 5.68 25.00 28.00 31.50
12–17 years

DSC Very satisfied 91 12.21 3.98 9.00 12.00 14.00 0.000 **
Satisfied 115 17.51 4.73 14.00 18.00 21.00

Dissatisfied 119 22.50 3.51 20.00 23.00 25.00
Very dissatisfied 60 26.62 3.41 26.00 27.00 29.00

PSI Very satisfied 91 13.55 3.20 11.00 13.00 15.00 0.000 **
Satisfied 115 18.00 5.02 14.00 18.00 21.00

Dissatisfied 119 25.50 6.70 21.00 26.00 30.00
Very dissatisfied 60 37.40 6.85 32.00 36.50 43.00

AC Very satisfied 91 10.54 2.14 9.00 10.00 12.00 0.000 **
Satisfied 115 13.46 3.40 11.00 13.00 15.00

Dissatisfied 119 18.08 5.69 14.00 17.00 21.00
Very dissatisfied 60 28.72 6.13 25.00 29.00 33.00

Scores of the DSC subscale items were reversed. ** p value < 0.001.
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Table 8. Discriminant validity: association between the PIDAQ(A) and MI-S and MI-D.

Self-Rated Malocclusion Index (MI-S)

Age Group 12–14 Years 15–17 Years 12–17 Years

Quartile Lower
(Slight)

Upper
(Severe) Effect Size p

Value
Lower

(Slight)
Upper

(Severe) Effect Size p
Value

Lower
(Slight)

Upper
(Severe) Effect Size p

Value

N 62 62 60 67 122 129

PIDAQ
Subscale Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

DSC 14.71
(4.98)

25.13
(3.48) −2.43 ** 13.15

(4.70)
25.04
(3.48) −2.88 ** 13.94

(4.88
25.08
(3.46) −2.63 **

PSI 15.73
(4.70)

32.24
(9.36) −2.23 ** 14.23

(4.03)
31.01
(8.25) −2.58 ** 14.99

(4.43)
31.60
(8.79) −2.39 **

AC 11.98
(3.05)

24.53
(7.84) −2.11 ** 10.70

(2.34)
23.60
(7.27) −2.39 ** 11.35

(2.79)
24.05
(7.54) −2.23 **

Investigator-Rated Index (MI-D)

Age Group 12–14 Years 15–17 Years 12–17 Years

Quartile Lower
(Slight)

Upper
(Severe) Effect Size p Value Lower

(Slight)
Upper

(Severe) Effect Size p Value Lower
(Slight)

Upper
(Severe) Effect Size p Value

N 56 46 65 84 121 130

PIDAQ
Subscale Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

DSC 15.30
(4.74)

21.24
(6.29) −1.07 ** 15.65

(5.98)
21.37
(6.15) −0.94 ** 15.49

(5.42)
21.32
(6.18) −1.00 **

PSI 17.20
(5.54)

26.48
(9.83) −1.16 ** 17.51

(7.17)
24.50
(9.55) −0.83 ** 17.36

(6.44)
25.20
(9.66) −0.96 **

AC 13.05
(3.15)

19.15
(7.88) −1.02 ** 13.74

(6.09)
17.81
(7.64) −0.59 ** 13.42

(4.95)
18.28
(7.73) −0.75 **

Scores of the DSC subscale items were reversed. ** p value < 0.001.



Children 2021, 8, 448 15 of 20

Table 9 shows the associations between the PIDAQ(A) subscales and self-perceived
need for braces. Self-perceived need for braces was significantly associated with all sub-
scales of the PIDAQ(A) for all age groups. The IOTN-DHC was significantly associated
with the PIDAQ(A) subscales for all age groups (Table 10). The mean PIDAQ(A) scores
between subjects who were rated by the investigator with a lower grade of malocclusion
and those with a greater grade of malocclusion for all subscales (p < 0.01) were statistically
significantly different.

Table 9. Discriminant validity: association between the PIDAQ(A) and need for orthodontic treatment.

PIDAQ Variables Need
Braces

N
PIDAQ Scores p Value

Mean SD Quartiles

Lower Middle Upper

12–14 years
DSC Yes 81 23.96 4.20 22 24 27 0.000 **

No 93 15.08 4.71 11.50 15 19
PSI Yes 81 29.61 9.70 22 29 38 0.000 **

No 93 16.69 5.28 13 15 19
AC Yes 81 22.28 8.24 15 20 30 0.000 **

No 93 12.41 3.17 10 12 15
15–17 years

DSC Yes 118 22.89 4.32 20 23 26 0.000 **
No 93 14.58 5.56 10 14 20

PSI Yes 118 26.64 8.74 19.75 27 33 0.000 **
No 93 15.98 6.25 12 14 18

AC Yes 118 19.68 7.15 14 18 25 0.000 **
No 93 11.84 4.03 9 11 13

12–17 years
DSC Yes 199 23.33 4.29 21 24 27 0.000 **

No 186 14.83 5.15 11 14 19
PSI Yes 199 27.85 9.24 21 28 34 0.000 **

No 186 16.33 5.78 12 15 19
AC Yes 199 20.74 7.70 14 19 27 0.000 **

No 186 12.12 3.63 10 11.50 14

Scores of the DSC subscale items were reversed. ** p value < 0.001 for all subscales with all age groups.

Table 10. Discriminant validity of the PIDAQ(A) with IOTN-DHC.

PIDAQ Variables Occlusal Traits
N PIDAQ

Scores p Value

Mean SD Quartiles

Lower Middle Upper

12–14 Years
DSC No/Little 22 13.18 4.12 10.75 13.50 16 0.000 **

Moderate 86 16.76 5.12 12.75 17 21.25
Great 61 24.30 4.30 22 25 28

Very great 5 26.00 3.67 23 27 28.50
PSI No/Little 22 14.77 4.08 12.75 13.50 16.50 0.000 **

Moderate 86 18.19 5.90 13 17 22
Great 61 30.33 9.27 22.50 31 38

Very great 5 42.60 7.16 36.50 43 48.50
AC No/Little 22 11.59 2.68 10 10.50 14 0.000 **

Moderate 86 13.30 4.06 10 13 15
Great 61 22.89 7.88 16 21 30

Very great 5 32.80 5.50 28 31 38.50
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Table 10. Cont.

PIDAQ Variables Occlusal Traits
N PIDAQ

Scores p Value

Mean SD Quartiles

Lower Middle Upper

15–17 years
DSC No/Little 43 12.84 4.96 9 12 15 0.000 **

Moderate 100 18.28 5.16 13.25 19 22
Great 59 24.22 4.10 22 25 27

Very great 9 27.56 2.01 26 28 29.50
PSI No/Little 43 14.30 4.16 11 13 16 0.000 **

Moderate 100 19.08 6.21 14 18 23.75
Great 59 30.25 8.64 25 32 36

Very great 9 35.78 7.41 31 34 43.50
AC No/Little 43 10.79 2.82 9 10 12 0.000 **

Moderate 100 13.82 3.99 11 13 16
Great 59 22.83 7.41 17 24 29

Very great 9 25.56 6.77 21 25 30.50
12–17 years

DSC No/Little 65 12.95 4.67 10 12 16 0.000 **
Moderate 186 17.58 5.18 13 18 22

Great 120 24.26 4.19 22 25 27
Very great 14 27.00 2.69 26 27 29.25

PSI No/Little 65 14.46 4.11 11 13 16 0.000 **
Moderate 186 18.67 6.07 13.75 18 23

Great 120 30.29 8.93 24 31 36
Very great 14 38.21 7.82 31 39 44.50

AC No/Little 65 11.06 2.78 9 10 13 0.000 **
Moderate 186 13.58 4.02 10 13 16

Great 120 22.86 7.62 16.25 21 29.75
Very great 14 28.14 7.10 24.75 27.50 33.75

Scores of the DSC subscale items were reversed. ** p value < 0.001.

Floor and/or Ceiling Effects

No floor or ceiling effects were found in any of the age groups (Table 11). As a final
corollary of the results, a high PIDAQ can be attributed to the presence of dental aesthetic
problems among Yemeni adolescents.

Table 11. Floor and/or ceiling effects of the PIDAQ(A).

PIDAQ 12–14 Years (N) 15–17 Years (N) 12–17 Years (N)
Subscale % Floor % Ceiling % Floor % Ceiling % Floor % Ceiling

DSC 0.6 4.0 1.9 1.4 1.3 2.6
PSI 3.4 1.1 4.7 0.5 4.2 0.3
AC 4.6 1.1 7.6 0.5 6.2 0.5

4. Discussion

The guidelines for cross-cultural adaptation of OHRQoL measures were first proposed
by Guillemin in 1993 [24]. In this study, the process to cross-culturally adapt the PIDAQ into
an Arabic language version followed these guidelines and those by Herdman et al. [23] and
Terwee et al. [22]. The cross-cultural steps in this study included assessment of conceptual,
item, semantic, and operational measurements, as well as functional equivalences. The
final PIDAQ(A) consisted of 24 items, with a new item included which was “I find myself
not attractive because of my teeth”.

In this study, the EFA yielded three factors. The first factor was called the psychosocial
impact (PSI), which comprised five items from the psychological impact subscale and five
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items from the social impact subscale of the original PIDAQ. Likewise, the psychosocial
impact subscale in the Italian version [43] included the same items from the SI and PI
subscales of the original English version except for one item. The second subscale com-
prised the same items from the dental self-confidence (DSC) subscale of the original English
PIDAQ. The DSC subscale in the Arabic, Chinese, and Italian versions had the same items
as the original PIDAQ [43,44]. The third factor is called aesthetic concern (AC), which
included the same items belonging to the AC subscale of the original PIDAQ in addition to
the remaining three items of the social impact and two items of the psychological impact.
Similarly, the AC subscale in the Italian version [43] included the same items as the AC
subscale in the original version in addition to a fourth item, i.e., “Hold back teeth when
smiling”, which is in the SI subscale of the original version. This item is only present in the
AC subscale of the Arabic version.

The original version of the PIDAQ is formed out of four subscales [10], just like
the majority of the subsequent PIDAQ versions [12,14,15,44–46]. However, some other
translations have demonstrated a different dimension construction than the original version.
Similar to our PIDAQ(A), two other related studies have found that the questionnaire
comprised three factors [43,44], while one study yielded only two factors [17], and another
study yielded five factors [47]. In addition, there are a small number of adaptations which
did not incorporate factor analysis into their validation [48–50].

The three factors from the PIDAQ(A) explained 65.07% of the variance, which is
slightly higher than the four factors of the original PIDAQ, which explained 63.28% of
the variance [10]. In comparing between the findings of factor analysis and the extracted
subscales of the Arabic version to the German version, a slight difference was observed.
This difference can, to some extent, be attributed to the different cultural backgrounds
between the two populations. However, extraction of three subscales from the PIDAQ(A)
can represent and reflect information about the impact of psychosocial and dental appear-
ance effects on Yemeni adolescents. Subsequently, the PIDAQ(A) version displayed good
psychometric backgrounds and could be used in the local cultural milieu. The PIDAQ(A)
has good construct validity, and the content validity was wholly satisfactory. The PCFA
showed good data-fit findings and was invariant throughout the age groups, just like the
English version for adolescents [12] and the Malay version [15]. The factor loadings showed
no difference among age groups. This may lead to the conclusion that the items have sim-
ilar meanings to all subjects regardless of age, which enables comparing adolescents of
different ages.

The Cronbach’s α values were within the acceptable range for all subscales [22,23]
and were slightly higher than those of the original version except for the value of the
psychological impact, where it was lower. This could be explained by the low number of
the PI (three items) in the Arabic version. Likewise, the aesthetic concern subscale in the
original version, which included three items, showed the lowest Cronbach’s α value [12].
The ICC scores which assess reproducibility were generally good for all subscales, with
scores ranging from 0.89 to 0.96 for the three subscales for the two age groups. These scores
were slightly closer to those in the original study, which were between 0.82 and 0.96 [12].
This was similar to the Chinese version where all subscale ICC values of the total subjects
were higher than 0.90 [44]. A statistically significant difference was ascertained only in the
PSI subscale of the younger age groups, which is similar to the Malay version [15], where a
statistically significant difference was observed only in the PI subscale of the younger age
groups. Criterion validity was tested by comparing the PIDAQ(A) scores with Child-OIDP
score. Criterion validity was evaluated in opposition to the impact of malocclusion on
daily activities as evaluated using the Child-OIDP. It also showed statistically significant
associations independent of age. The construct validity of the PIDAQ(A) was also assessed
by comparing its scores with scores of perceived dental appearance rank and perceived
satisfaction with dental appearance rank. All subscales showed statistically significant
associations.
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Discriminant validity analysis using the self-rated malocclusion (MI-S) and investigator-
rated malocclusion (MI-D) revealed statistically significant differences between subjects
with no or minor malocclusion and those with significant malocclusion for the three sub-
scales and all age groups. The PSI, DSC, and AC subscale mean scores were higher in those
with more severe malocclusion than those with slight malocclusion. The effect sizes were
above 0.80 based on the MI-S but were between medium (0.50) and strong (≥0.80) based
on the MI-D. These findings were similar to those of previous studies [12,15].

The present study showed no floor and/or ceiling effects for all subscales [22]. Klages
et al. [12] showed that increasing values of floor effects were observed with increasing age
in the SI, PI, and AC subscales. Similarly, this study recorded a slight increase in floor
effects in the three subscales in addition to the DSC subscale.

Finally, the PIDAQ(A) can be used to assess oral impacts related to dental aesthetics
among Yemeni adolescents. Future studies should assess its suitability for use in other
Arabic populations as well as its evaluative properties to assess changes in OHRQoL
following orthodontic treatment. One potential limitation of the present study was the
lack of evaluation regarding the responsiveness of the PIDAQ in detecting changes over
time as this study has not shown improvement in OHRQoL after applying orthodontic
treatment. Nevertheless, this recently developed Arabic version of the PIDAQ can be used
in forthcoming studies to evaluate changes in oral-health-related quality of life before
and after orthodontic treatment. This could improve our realization and understanding
of the responsiveness of the measure, in addition to highlighting the consequences of
malocclusions and orthodontic treatment on OHRQoL.

5. Conclusions

The current study demonstrated that the English PIDAQ has been successfully cross-
culturally adapted into the Arabic language for the Yemeni population with some mod-
ifications. This study indicates that the PIDAQ(A) is a valid and reliable instrument to
measure oral impacts related to dental aesthetics among adolescents in Yemen. This scale
provides information on aspects of OHRQoL related to malocclusion.

Author Contributions: A.A.M.A., Z.Y.M.Y., and W.N.W.H.: Study design, methodology, data as-
sessment, data analysis, data interpretation, manuscript drafting, manuscript writing, and final
manuscript approval. A.A.M.A., K.A., and H.A.A.: Data collection, data interpretation, manuscript
drafting, and final manuscript approval. H.A.A.: Funding. All authors have read and agreed to the
published version of the manuscript.

Funding: This research has not obtained any external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Medical Ethics Committee, Faculty of Dentistry,
Universiti Malaya, Malaysia (Ref: DF CO1801/0001(P) - 30/ Jan/ 2018) and from the Faculty of
Dentistry, Thamar University, Yemen (Ref: 8b/2018 - 13 July 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study and their parents before subjects were included in the study.

Data Availability Statement: Not applicable.

Acknowledgments: The authors thank all study participants, the Yemeni school students, partici-
pating schools, and the Faculty of Dentistry, Universiti Malaya; the Faculty of Dentistry, Thamar
University; and the Faculty of Dentistry, Sana’a University. Additionally, the authors acknowledge
volunteer translators Samah Mofreh, Hana Samaha, Salwa Alhuri, Najwa Ahmed, Mokhtar Al
Ansi, Haifa Mohammed, and Sara Noman, who participated in the committee review as a health
professional.

Conflicts of Interest: There are no conflicts of interest to declare.



Children 2021, 8, 448 19 of 20

References
1. Majid, Z.S.A.; Abidia, R.F. Effects of malocclusion on oral health related quality of life (OHRQoL): A critical review. Eur. Sci. J.

2015, 11. Available online: http://eujournal.org/index.php/esj/article/view/6007 (accessed on 16 July 2020).
2. Liu, B.C.; Lee, I.C.; Lo, L.J.; Ko, E.W. Investigate the oral health impact and quality of life on patients with malocclusion of

different treatment needs. Biomed. J. 2019, 42, 422–429. [CrossRef]
3. Masood, Y.; Masood, M.; Zainul, N.N.; Araby, N.B.; Hussain, S.F.; Newton, T. Impact of malocclusion on oral health related

quality of life in young people. Health Qual. Life Outcomes 2013, 11, 25. [CrossRef]
4. Johny, A.; Rajkumar, B.; Nagalakshmi, S.; Kumar, R.R.; Vinoth, S.; Dayanithi, D. Effect of malocclusion severity on oral health-

related quality of life and food intake ability in orthodontic patients. Int. J. Orthod. Rehabil. 2018, 9, 55. [CrossRef]
5. Vieira-Andrade, R.G.; Paiva, S.; Marques, L.S. Impact of malocclusions on quality of life from childhood to adulthood. Iss.

Contemp. Orthod 2015, 3, 39–55. [CrossRef]
6. Onyeaso, C.O.; Aderinokun, G.A. The relationship between dental aesthetic index (DAI) and perceptions of aesthetics, function

and speech amongst secondary school children in Ibadan, Nigeria. Int. J. Paediatr Dent. 2003, 13, 336–341. [CrossRef]
7. Richmond, S.; Shaw, W.; O’Brien, K. The use of occlusal indices: A European perspective. Am. J. Orthod. Dentofac. Orthop. 1995,

107, 1–10. [CrossRef]
8. De Oliveira, C.; Sheiham, A.; Tsakos, G.; O’Brien, K. Oral health-related quality of life and the IOTN index as predictors of

children’s perceived needs and acceptance for orthodontic treatment. Br. Dent. J. 2008, 204, E12. [CrossRef] [PubMed]
9. 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, 507–514. [CrossRef]
10. Klages, U.; Claus, N.; Wehrbein, H.; Zentner, A. Development of a questionnaire for assessment of the psychosocial impact of

dental aesthetics in young adults. Eur. J. Orthod. 2006, 28, 103–111. [CrossRef] [PubMed]
11. Proffit, W.R.; Miguel, J.A. The duration and sequencing of surgical-orthodontic treatment. Int. J. Adult Orthodon. Orthognath. Surg.

1995, 10, 35–42. [PubMed]
12. Klages, U.; Erbe, C.; Sandru, S.D.; Brullman, D.; Wehrbein, H. Psychosocial impact of dental aesthetics in adolescence: Validity

and reliability of a questionnaire across age-groups. Qual. Life Res. 2015, 24, 379–390. [CrossRef] [PubMed]
13. Bellot-Arcis, C.; Montiel-Company, J.M.; Almerich-Silla, J.M. Psychosocial impact of malocclusion in Spanish adolescents. Korean

J. Orthod. 2013, 43, 193–200. [CrossRef]
14. Montiel-Company, J.M.; Bellot-Arcis, C.; Almerich-Silla, J.M. Validation of the psychosocial impact of dental aesthetics question-

naire (Pidaq) in Spanish adolescents. Med. Oral. Patol. Oral. Cir. Bucal. 2013, 18, e168–e173. [CrossRef]
15. Wan Hassan, W.N.; Yusof, Z.Y.; Shahidan, S.S.; Ali, S.F.; Makhbul, M.Z. Validation and reliability of the translated Malay version

of the psychosocial impact of dental aesthetics questionnaire for adolescents. Health Qual. Life Outcomes 2017, 15, 23. [CrossRef]
16. Naseri, N.; Baherimoghadam, T.; Rasooli, R.; Hamzeh, M.; Merikh, F. Validity and reliability of the Persian version of the

psychosocial impact of dental aesthetics questionnaire. Health Qual. Life Outcomes 2019, 17, 126. [CrossRef] [PubMed]
17. Goranson, E.; Norevall, L.I.; Bagesund, M.; Dimberg, L. Translation and validation of the Swedish version of the Psychosocial

Impact of Dental Aesthetics Questionnaire (PIDAQ) for adolescents. Acta Odontol. Scand. 2020. [CrossRef] [PubMed]
18. Klages, U.; Bruckner, A.; Guld, Y.; Zentner, A. Dental esthetics, orthodontic treatment, and oral-health attitudes in young adults.

Am. J. Orthod. Dentofac. Orthop. 2005, 128, 442–449. [CrossRef]
19. Cunningham, S.J.; Gilthorpe, M.S.; Hunt, N.P. Are pre-treatment psychological characteristics influenced by pre-surgical

orthodontics? Eur. J. Orthod. 2001, 23, 751–758. [CrossRef]
20. Al-Maqtari, R.A.S. Malocclusion Status and Orthodontic Treatment Needs of 14-Year Old Yemeni Adolescents. Ph.D. Thesis,

University of Malaya, Kuala Lumpur, Malaysia, 2011.
21. Acquadro, C.; Conway, K.; Hareendran, A.; Aaronson, N.; Issues, E.R.; European Regulatory Issues and Quality of Life Assessment

(ERIQA) Group. Literature review of methods to translate health-related quality of life questionnaires for use in multinational
clinical trials. Value Health 2008, 11, 509–521. [CrossRef]

22. Terwee, C.B.; Bot, S.D.; de Boer, M.R.; van der Windt, D.A.; Knol, D.L.; Dekker, J.; Bouter, L.M.; de Vet, H.C. Quality criteria were
proposed for measurement properties of health status questionnaires. J. Clin. Epidemiol. 2007, 60, 34–42. [CrossRef] [PubMed]

23. Herdman, M.; Fox-Rushby, J.; Badia, X. A model of equivalence in the cultural adaptation of HRQoL instruments: The universalist
approach. Qual. Life Res. 1998, 7, 323–335. [CrossRef]

24. Guillemin, F.; Bombardier, C.; Beaton, D. Cross-cultural adaptation of health-related quality of life measures: Literature review
and proposed guidelines. J. Clin. Epidemiol. 1993, 46, 1417–1432. [CrossRef]

25. Osiri, M.; Wongchinsri, J.; Ukritchon, S.; Hanvivadhanakul, P.; Kasitanon, N.; Siripaitoon, B. Comprehensibility, reliability,
validity, and responsiveness of the Thai version of the Health Assessment Questionnaire in Thai patients with rheumatoid
arthritis. Arthritis Res. Ther. 2009, 11, R129. [CrossRef] [PubMed]

26. Espeland, L.V.; Stenvik, A. Perception of personal dental appearance in young adults: Relationship between occlusion, awareness,
and satisfaction. Am. J. Orthod. Dentofac. Orthop. 1991, 100, 234–241. [CrossRef]

27. McHugh, M.L. Interrater reliability: The kappa statistic. Biochem. Med. (Zagreb) 2012, 22, 276–282. [CrossRef]
28. Field, A. Discopering Statistics Using SPSS, 3rd ed.; Sage Publications: Thousand Oaks, CA, USA, 2009. [CrossRef]

http://eujournal.org/index.php/esj/article/view/6007
http://doi.org/10.1016/j.bj.2019.05.009
http://doi.org/10.1186/1477-7525-11-25
http://doi.org/10.4103/ijor.ijor_45_17
http://doi.org/10.5772/59485
http://doi.org/10.1046/j.1365-263X.2003.00478.x
http://doi.org/10.1016/S0889-5406(95)70151-6
http://doi.org/10.1038/bdj.2008.239
http://www.ncbi.nlm.nih.gov/pubmed/18340336
http://doi.org/10.1093/ejo/26.5.507
http://doi.org/10.1093/ejo/cji083
http://www.ncbi.nlm.nih.gov/pubmed/16257989
http://www.ncbi.nlm.nih.gov/pubmed/9081991
http://doi.org/10.1007/s11136-014-0767-8
http://www.ncbi.nlm.nih.gov/pubmed/25092437
http://doi.org/10.4041/kjod.2013.43.4.193
http://doi.org/10.4317/medoral.18324
http://doi.org/10.1186/s12955-017-0600-5
http://doi.org/10.1186/s12955-019-1188-8
http://www.ncbi.nlm.nih.gov/pubmed/31319871
http://doi.org/10.1080/00016357.2020.1823014
http://www.ncbi.nlm.nih.gov/pubmed/33026890
http://doi.org/10.1016/j.ajodo.2004.05.023
http://doi.org/10.1093/ejo/23.6.751
http://doi.org/10.1111/j.1524-4733.2007.00292.x
http://doi.org/10.1016/j.jclinepi.2006.03.012
http://www.ncbi.nlm.nih.gov/pubmed/17161752
http://doi.org/10.1023/A:1008846618880
http://doi.org/10.1016/0895-4356(93)90142-N
http://doi.org/10.1186/ar2796
http://www.ncbi.nlm.nih.gov/pubmed/19709443
http://doi.org/10.1016/0889-5406(91)70060-A
http://doi.org/10.11613/BM.2012.031
http://doi.org/10.1002/bjs.7040


Children 2021, 8, 448 20 of 20

29. Yusof, Z.Y.M.; Jaafar, N. Development of a health promotion questionnaire index (HPQI) to measure doktor muda (junior doctor)
programme impact on schoolchildren’s oral health knowledge, attitudes and behaviour. Ann. Dent. Univ. Malaya 2013, 20, 13–19.
[CrossRef]

30. Russell, D.W. In search of underlying dimensions: The use (and abuse) of factor analysis in Personality and Social Psychology
Bulletin. Personal. Soc. Psychol. Bull. 2002, 28, 1629–1646. [CrossRef]

31. Fabrigar, L.R.; Wegener, D.T.; MacCallum, R.C.; Strahan, E.J. Evaluating the use of exploratory factor analysis in psychological
research. Psychol. Methods 1999, 4, 272. [CrossRef]

32. Sarstedt, M.; Mooi, E. A concise guide to market research. Process Data 2014, 12. [CrossRef]
33. Schermelleh-Engel, K.; Moosbrugger, H.; Müller, H. Evaluating the fit of structural equation models: Tests of significance and

descriptive goodness-of-fit measures. Methods Psychol. Res. Online 2003, 8, 23–74.
34. Byrne, B.M. Structural Equation Modeling with AMOS Basic Concepts, Applications, and Programming (Multivariate Applications Series),

2nd ed.; Routledge: New York, NY, USA, 2010.
35. Bland, J.M.; Altman, D. Statistical methods for assessing agreement between two methods of clinical measurement. Lancet 1986,

327, 307–310. [CrossRef]
36. Nurelhuda, N.M.; Ahmed, M.F.; Trovik, T.A.; Astrom, A.N. Evaluation of oral health-related quality of life among Sudanese

schoolchildren using Child-OIDP inventory. Health Qual. Life Outcomes 2010, 8, 152. [CrossRef] [PubMed]
37. Bernabé, E.; de Oliveira, C.M.; Sheiham, A. Comparison of the discriminative ability of a generic and a condition-specific

OHRQoL measure in adolescents with and without normative need for orthodontic treatment. Health Qual. Life Outcomes 2008, 6,
1–6. [CrossRef]

38. Wan Hassan, W.N.; Yusof, Z.Y.; Makhbul, M.Z.; Shahidan, S.S.; Mohd Ali, S.F.; Burhanudin, R.; Gere, M.J. Validation and reliability
of the Malaysian English version of the psychosocial impact of dental aesthetics questionnaire for adolescents. Health Qual. Life
Outcomes 2017, 15, 54. [CrossRef]

39. Taherdoost, H. Validity and reliability of the research instrument; how to test the validation of a questionnaire/survey in a
research. How Test Valid. Quest. /Surv. Res. (10 August 2016) 2016. [CrossRef]

40. Cohen, J. Statistical Power Analysis for the Behavioral Sciences; Revised Edition; Academic Press: New York, NY, USA, 1977.
[CrossRef]

41. Cheung, G.W.; Rensvold, R.B. Evaluating goodness-of-fit indexes for testing measurement invariance. Struct. Equ. Modeling 2002,
9, 233–255. [CrossRef]

42. Meade, A.W.; Bauer, D.J. Power and precision in confirmatory factor analytic tests of measurement invariance. Struct. Equ.
Modeling Multidiscip. J. 2007, 14, 611–635. [CrossRef]

43. Bucci, R.; Rongo, R.; Zito, E.; Valletta, R.; Michelotti, A.; D’anto, V. Translation and validation of the italian version of the
Psychosocial Impact of Dental Aesthetics Questionnaire (pidaq) among adolescents. Eur. J. Paediatr. Dent. 2017, 18, 158–162.
[CrossRef]

44. Lin, H.; Quan, C.; Guo, C.; Zhou, C.; Wang, Y.; Bao, B. Translation and validation of the Chinese version of the psychosocial
impact of dental aesthetics questionnaire. Eur. J. Orthod. 2013, 35, 354–360. [CrossRef]

45. Bucci, R.; Rongo, R.; Zito, E.; Galeotti, A.; Valletta, R.; D’Anto, V. Cross-cultural adaptation and validation of the Italian
Psychosocial Impact of Dental Aesthetics Questionnaire (PIDAQ). Qual. Life Res. 2015, 24, 747–752. [CrossRef] [PubMed]

46. Spalj, S.; Lajnert, V.; Ivankovic, L. The psychosocial impact of dental aesthetics questionnaire–translation and cross-cultural
validation in Croatia. Qual. Life Res. 2014, 23, 1267–1271. [CrossRef] [PubMed]

47. Singh, V.P.; Singh, R. Translation and validation of a Nepalese version of the Psychosocial Impact of Dental Aesthetic Questionnaire
(PIDAQ). J. Orthod. 2014, 41, 6–12. [CrossRef] [PubMed]

48. Santos, P.M.; Gonçalves, A.R.; Marega, T. Validity of the Psychosocial Impact of Dental Aesthetics Questionnaire for use on
Brazilian adolescents. Dental. Press J. Orthod. 2016, 21, 67–72. [CrossRef]

49. Sardenberg, F.; Oliveira, A.C.; Paiva, S.M.; Auad, S.M.; Vale, M.P. Validity and reliability of the Brazilian version of the psychosocial
impact of dental aesthetics questionnaire. Eur. J. Orthod. 2011, 33, 270–275. [CrossRef]

50. Bourzgui, F.; Serhier, Z.; Sebbar, M.; Diouny, S.; Bennani Othmani, M.; Ngom, P.I. Adaptation and validation of the Moroccan
Arabic version of the Psychosocial Impact of Dental Aesthetics Questionnaire (PIDAQ). Saudi Dent. J. 2015, 27, 180–186. [CrossRef]

http://doi.org/10.22452/adum.vol20no1.3
http://doi.org/10.1177/014616702237645
http://doi.org/10.1037/1082-989X.4.3.272
http://doi.org/10.1007/978-3-642-53965-7
http://doi.org/10.1016/S0140-6736(86)90837-8
http://doi.org/10.1186/1477-7525-8-152
http://www.ncbi.nlm.nih.gov/pubmed/21182769
http://doi.org/10.1186/1477-7525-6-64
http://doi.org/10.1186/s12955-017-0632-x
http://doi.org/10.2139/ssrn.3205040
http://doi.org/10.1016/C2013-0-10517-X
http://doi.org/10.1207/S15328007SEM0902_5
http://doi.org/10.1080/10705510701575461
http://doi.org/10.23804/ejpd.2017.18.02.13
http://doi.org/10.1093/ejo/cjr136
http://doi.org/10.1007/s11136-014-0807-4
http://www.ncbi.nlm.nih.gov/pubmed/25281009
http://doi.org/10.1007/s11136-013-0547-x
http://www.ncbi.nlm.nih.gov/pubmed/24122577
http://doi.org/10.1179/1465313313Y.0000000079
http://www.ncbi.nlm.nih.gov/pubmed/24671284
http://doi.org/10.1590/2177-6709.21.3.067-072.oar
http://doi.org/10.1093/ejo/cjq066
http://doi.org/10.1016/j.sdentj.2014.11.016

	Introduction 
	Materials and Methods 
	Linguistic Validation 
	Forward Translation 
	Synthesis of Translations 
	Back Translation 
	Committee Review 
	Assessment by Appointed Evaluators 

	Pilot Test: Qualitative Interview 
	Comprehensibility Assessment 
	Testing of Response Format 
	Psychometric Validation 
	Statistical Analysis 
	Factor Analysis 
	Reliability and Validity 


	Results 
	Psychometric Validation 
	Descriptive Statistics 
	Factor Analysis 
	Internal Consistency 
	Validity 


	Discussion 
	Conclusions 
	References

