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Cross-Cultural Adaptation of the  
Condition-Specific Malocclusion Impact 
Questionnaire for the Malayalam-speaking  
Population—A Psychometric Scale  
Validation Study

Monisha J.1 ,  Elbe Peter2 , Baiju R.M.3,  Philip Edward Benson4  and Suja Ani George2

Abstract

Objectives: The study aimed to develop a regional version of the Malocclusion Impact Questionnaire (MIQ-Malayalam) for 

the Malayalam-speaking Indian population.

Methods: The English version of MIQ was translated into Malayalam through a rigorous translation process, followed by 

cross-cultural adaptation. Young people aged below 18 years who were just about to start orthodontic treatment were 

invited to complete the Malayalam version of MIQ along with the available native version of the Psychosocial Impact of Dental 

Aesthetics Questionnaire (PIDAQ). The MIQ-Malayalam was readministered after 14 days to assess test-retest reliability. 

Treatment need was assessed normatively using the Dental Health Component of the Index of Orthodontic Treatment 

Need (IOTN-DHC) and subjectively using Aesthetic Component of the Index of Orthodontic Treatment Need (IOTN-AC).

Results: A total of 210 subjects completed the questionnaires (males = 47.2%; females = 52.8%; age = 12-17 years, 

mean = 15 years and 3 months; standard deviation = 1.9) and 50 completed repeat questionnaires. Internal consistency and 

test-retest reliability were high (Cronbach’s alpha = 0.952; Intra-class Correlation Coefficient = 0.93). Exploratory factor 

analysis derived 4 factors with exclusion of 1 item. There were significant differences (P < .05) in MIQ scores between IOTN-

DHC subgroups, ensuring discriminant validity. There was a high correlation between total MIQ and total PIDAQ scores 

(rho = 0.884), while low between total MIQ and IOTN-AC scores (rho = 0.203).

Conclusion: The Malayalam version of MIQ was found to be valid and reliable and can serve as a useful condition-specific 

measure of oral health-related quality of life.
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Introduction

A pleasing face and an attractive smile are important in 
today’s modern society as they attract a great deal of attention 
during social interactions.1 An individual’s oral health can 
have a significant effect on their life through oral symptoms, 
lack of function, as well as worsening emotional and social 
well-being. This has led to the concept of oral health-related 
quality of life (OHRQoL), the meaning and the significance 
of which is still debated.2 It has been shown that malocclusion, 
the third most prevalent oral condition, can have a major 
impact on OHRQoL.3

Orthodontic treatment, traditionally, was aimed at 
improving the dentofacial aesthetics and function based on 

normative measures with little or no attention paid to the 
patient’s well-being.4 But, it is often the psychosocial factors 
that influence a patient’s perceived need for orthodontic 
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treatment.5 This can be assessed only with the help of 
psychometric scales. In recent years, the use of such patient-
reported measures to assess the psychosocial implications of 
malocclusion has grown in importance. The Malocclusion 
Impact Questionnaire (MIQ) is one such condition-specific 
measure, which estimates the impacts of malocclusion on the 
OHRQoL of individuals.6,7

Patel et al6 conducted the initial qualitative steps for the 
development of MIQ and derived 3 themes. This was based 
on how the arrangement and appearance of teeth affect the 
individuals’ day-to-day life. The items identified through 
qualitative analysis were tested by Benson et al7 and the 
questionnaire was found to be valid and reliable.

The original English version of MIQ, when tested in the 
UK7, New Zealand8, and Nigerian9 populations, was found to 
exhibit good validity and reliability. Subsequently, the MIQ 
was translated into and validated in Chinese,10 Moroccan 
Arabic,11 and Spanish.12 However, an Indian version of MIQ 
has not yet been developed. Hence, this study aimed to 
translate and cross-culturally adapt the MIQ for the 
Malayalam-speaking Indian population.

Methods

A cross-sectional cross-cultural adaptation of MIQ into 
Malayalam language was undertaken. The study was 
conducted in the Department of Orthodontics & Dentofacial 
Orthopedics, Government Dental College, Kottayam, after 
the study protocol was approved by the Institutional Review 
Board (IEC/M/14/2017/DCK).

Individuals under 18 years reporting for orthodontic 
treatment were included after obtaining their assent and 
signed informed consent from their parents. Those under 
treatment or with a prior history of orthodontic treatment, as 
well as those with structural or cognitive disabilities, were 
excluded.

The study was aimed at deriving a regional version of 
MIQ for the Indian population. The process included 
linguistic and psychometric validations of the translated 
scale. The former involved translating the original MIQ into 
Malayalam, a pilot-testing of the translated version among 
30 subjects which was followed by back-translation, finally 
yielding the translated questionnaire. The validity and 
reliability of the translated scale was ensured by 
psychometric validation.

Condition-Specific Scale

The MIQ comprises 17 items and 2 global questions. The item 
responses are based on a 3-point severity scale (0 = “don’t” or 
“doesn’t,” 1 = “a bit,” 2 = “very or a lot”). The total score can 
range from 0 to 34, obtained by summing up the individual 
item scores. The responses for global questions are based on a 
5-point severity scale (0 = “not at all,” 1 = “a little bit,” 2 = “a 

bit more,” 3 = “a lot,” and 4 = “very much”); the scores of 
which are presented separately.

Translation and Cross-Cultural Adaptation of MIQ

The cross-cultural adaptation followed the guidelines of Wild 
et al.13 The translation process included the following steps: a 
team of 4 bilingual translators, who were proficient in both 
the languages, independently translated the original English 
version of MIQ into Malayalam, the regional language. A 
panel of experts which included an orthodontist, an English-
teaching college professor, and a public health dentist with 
expertise in OHRQoL measure analyzed the translations and 
ensured conceptual equivalence between the translated and 
original versions. The initial draft was thus synthesized based 
on their recommendations. This was subjected to pilot-testing 
in a sample of 30 individuals, who reported for orthodontic 
treatment. At the end of the session, feedback was obtained 
from each of them separately regarding the clarity in language, 
vernacular expressions, and need for modifications in order 
to ensure face validity. Amendments were made in the draft 
questionnaire based on their suggestions, after discussion 
with the expert panel.

Another team of 3 translators, who were unaware of the 
original version of MIQ, back-translated the draft version 
into English. The original English and the back-translated 
versions were compared, inconsistencies corrected, and the 
final draft was derived.

Scale Validation

The sample size for scale validation was based on the rule of 
thumb, that is, total number of items in the scale multiplied by 
10, hence 19 × 10 = 190.14 Considering 10% missing data due 
to unfilled questionnaires, the final sample size was fixed at 
210. Subjects who fulfilled the inclusion criteria and provided 
consent were administered with the hard copies of the 
translated MIQ along with the available regional version of 
the Psychosocial Impact of Dental Aesthetics Questionnaire 
(PIDAQ), which was validated before.15 Subsequently, 
the malocclusion status was assessed normatively using the 
Dental Health Component of the Index of Orthodontic 
Treatment Need (IOTN-DHC). In addition, the patient-
reported aesthetic component of the IOTN was recorded. The 
socio-demographic information of the participants was also 
gathered. The subjects involved in pilot-testing were not 
included for the scale validation.

On day 14, they were recalled for case discussion and 
treatment planning, when the first 50 participants were 
readministered with MIQ for test-retest reliability assessment. 
The mean time taken for completing the questionnaire was 
also noted.

The total MIQ scores were compared with self-rated 
IOTN-AC scores and total PIDAQ scores to determine 
convergent and concurrent validities respectively, while with 
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IOTN-DHC scores to assess discriminant validity of the 
translated questionnaire.

Statistical Analysis

The data were entered into SPSS software (version 16.0) by 
the principal investigator and was cross-checked by one of 
the coinvestigators (EP). Cronbach’s alpha coefficient and 
Intra-class Correlation Coefficient (ICC) were applied to test 
internal consistency and test-retest reliability, respectively.

The Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test of 
sphericity were performed to ensure adequacy of samples and 
its suitability for factor analysis, respectively. Exploratory 
factor analysis (EFA) using principal component analysis 
(PCA) with Varimax rotation and Kaiser normalization was 
carried out to assess the psychometric properties.16 One-way 
analysis of variance (ANOVA) with post hoc Tukey test and 
correlation coefficients were used for scale validation. The 
level of significance was set at 5% (P < .05).

Results

Subject Characteristics

The MIQ-Malayalam was completed by 210 subjects (males 
= 47.2%; females = 52.8%) aged between 12 and 18 years 
(mean = 15 years 3 months; standard deviation [SD] = 1.9). 
There were no missing data. The average response time was 
found to be 11.5 min (SD = 1.4) per subject. The majority of 
participants belonged to the definite need category of IOTN-
DHC (grades 4 and 5; 57%). Table 1 provides the socio-
demographic characteristics of the subjects.

Scale Validation

The Cronbach alpha yielded a reliability coefficient of 0.952, 
showing strong internal consistency of MIQ-Malayalam. The 
Cronbach alpha remained above 0.9 for each item, indicating 
the internal consistency was not affected adversely by any 
item (Table 2). Test-retest reliability correlation was 0.930 
(95% confidence interval: 0.866-0.972).

The sample size adequacy was confirmed by the KMO 
measure (0.76; P < .001). The Bartlett’s test of sphericity was 
significant (P < .001) showing the data was factorizable. EFA 
extracted 4 factors, each with an eigenvalue greater than 1.0 
(Table 2). However, the initial factor loading with 17 items 
showed certain inconsistencies; hence, several rounds of 
factor rotation by excluding the cross-loaded items were 
performed. The most acceptable loading with the highest total 
variance (75.59%) was obtained when item 7 (Shy) was 
excluded (Table 2). Thus, the final version of the MIQ-
Malayalam had 16 items.

One-way ANOVA with post hoc Tukey test confirmed the 
discriminant validity of the translated scale with a statistically 

significant difference (P < .05) in the MIQ scores between the 
IOTN-DHC subgroups (Table 3).

There was a high correlation (rho = 0.884) between the 
total MIQ scores and the total PIDAQ scores confirming 
convergent and concurrent validities (Table 4). The correlation 
between the total MIQ scores and self-rated IOTN-AC scores 
was lower (rho = 0.203) but significant (P < .05) (Table 4).

Discussion

Several condition-specific17-19 questionnaires have been 
developed, validated, and used to study the OHRQoL 
associated with malocclusion and orthodontic treatment. 
MIQ is a recent addition, applicable to children between 
10 and 16 years. For obvious reasons, the scales developed 
for one population and culture when used in another need 
translation, validation, and cross-cultural adaptation. Hence, 
the initial step was to translate the scale into Malayalam and 
cross-culturally adapt to the study population. Malayalam, 
the official language of the study region and one of the 
scheduled languages of India, is spoken by over 34 million 
people worldwide.

Certain items (confident, nervous, shy) in the initial draft 
questionnaire were difficult to comprehend by the study 
population. Therefore, subtle alterations were made, which 
were piloted for face validation and subjected to content 
validation by subject experts.

Conceptual equivalence between the 2 versions was 
ensured by the experts’ panel. The pilot test confirmed that 
the mode of questionnaire administration and response format 
were admissible, thereby confirming operational equivalence.

Cronbach alpha greater than 0.7 is considered acceptable 
for psychometric scales, while that above 0.8 is good and 0.9 
is excellent.20 ICC of 0.7 or more represents high reliability.20 
The MIQ-Malayalam showed excellent internal consistency 
(Cronbach alpha = 0.952), which was higher than the Chinese 
MIQ (0.929),10 New Zealand version (0.924),8 Moroccan 
Arabic (0.917),11 and Spanish (0.85).12 With an ICC of 0.93, 
it also showed high reliability, which again was more than the 
Chinese (0.893)10 and Spanish MIQ (0.91).12

EFA using PCA is a method widely adopted to ensure 
statistical construct validation of a scale, especially when the 
number of factors and the items under each factor are 
unclear.16 The objective is to derive a scale with minimum 
items explaining the maximum possible variance of the 
construct. Varimax rotation is usually performed against 
Promax to reduce the items for the above objective.16

The KMO value was more than 0.6 and the Barlett’s test 
of sphericity was significant, indicating the samples were 
adequate and factorizable.21 Four factors were extracted 
based on the eigenvalue (>1). The loading cut-off for each 
item was set at 0.6. Several items demonstrated cross-
loading to begin with. Hence, multiple rounds of factor 
rotation were performed, ensuring the Cronbach alpha of 
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Table 1. Socio-Demographic and Clinical Characteristics of the Participants.

Demographics n (%)

Age in years

 Mean (SD) 15.3 (1.9)

Gender

 Male 

 Female

99 (47.2%)

111 (52.8%)

Socio-economic status

 BPL*

 APL*

124 (59%)

86 (41%)

IOTN-DHC grades

 Little need for treatment (grades 1-2)

 Moderate need (grade 3)

 Definite need (grades 4-5)

41 (19.5%)

49 (23.4%)

120 (57.1%)

Patient reported IOTN-AC grades

 Little need for treatment (grades 1-4)

 Moderate need (grades 5-7)

 Definite need (grades 8-10)

45 (21.4%)

67 (31.9%)

98 (46.6%)

Abbreviations: APL, above poverty line; BPL, below poverty line; IOTN-AC, Aesthetic Component of the Index of Orthodontic Treatment Need, 
IOTN-DHC, Dental Health Component of the Index of Orthodontic Treatment Need; SD, standard deviation.

Note: *Government criteria for socio-economic status in the study region.

Table 2. Item-Wise Factor Loading After Exploratory Factor Analysis and Varimax Rotation With Kaiser Normalization, Amount, and 

Percentages of Explained Variance, and Cronbach’s Alpha If Item Deleted.

Items

Factors Cronbach’s Alpha if Item  

DeletedI II III IV

Happy 0.154 0.88 0.778* 0.242 0.953

Good looking 0.521 0.106 0.736* –0.119 0.949

Confident 0.566 0.244 0.679* –0.086 0.948

Normal 0.489 0.632* 0.040 –0.006 0.950

Sad 0.310 0.761* 0.230 –0.169 0.948

Nervous 0.262 0.717* 0.523 –0.195 0.947

Smiling 0.201 0.651* 0.344 0.279 0.948

Laughing 0.799* 0.361 0.070 0.236 0.947

Seeing photographs 0.147 0.429 0.634* 0.362 0.948

Talking in public 0.774* 0.342 0.139 0.117 0.949

Others have nicer teeth 0.294 0.706* –0.023 0.351 0.950

Bullied 0.698* 0.260 0.440 –0.018 0.947

Making friends 0.674* 0.203 0.314 0.254 0.948

Fitting in with friends 0.707* 0.277 0.363 0.211 0.948

Cover with hand 0.738* 0.260 0.486 0.044 0.947

Biting some foods 0.181 0.018 0.111 0.826* 0.959

Amount of variance explained (initial solution) 8.567 1.325 1.203 1.001

Percentage of variance explained (initial solution) 53.54 8.28 7.52 6.26

Percentage of variance explained (rotated solution) 27.64 19.86 19.71 8.40

Note: *Salient factor loading.
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the scale was maintained each time. Finally, item 7 (Shy) 
was eliminated as it consistently exhibited cross-loading. 
Cultural differences of the participants might explain this. 
Another reason could be the unidirectional nature of the 
response options of MIQ as opposed to bipolar Likert scales, 
which are more commonly used.22 The “alpha if item 
deleted” remained above 9 for item 7; however, elimination 
of the same did not affect the internal consistency reliability. 
Such reduction in items has been reported previously in the 
translational validation of PIDAQ.23

The first factor contained items 9, 11, 13-16, which 
explained 53.54% of the variance. Factor 2 included items 
4-6, 8, and 12, which explained 8.28% of the variance. 
Factor 3 contained items 1-3 and 10, explaining 7.52% of 
the variance. Finally, the fourth factor contained a single 
item (item 17) explaining 6.26% of the variance. The total 
variance in the MIQ-Malayalam (75.59%) was much higher 
than that in the Chinese version (65.95%), which also used 
EFA.10

While 4 factors were extracted, as opposed to 3 in the 
Chinese MIQ,10 no precise division of the domains was 
possible, except for factor 1 which could be differentiated as 
a “social impact” domain. This confirmed the unidirectional 
nature of MIQ.4,5 Item 17 was functional in nature and it 
loaded distinctly during each rotation. Nevertheless, it was 
inappropriate to separate it as a “functional” domain with just 
1 item, as a minimum of 2 are suggested.24 The usual domains 
identified in condition-specific scales include psychological, 
social, aesthetic, functional, and so on.17,19 Klages17 introduced 
the dental self-confidence domain in PIDAQ. Such discrete 

domains were not possible in MIQ. Hence, a domain-wise 
impact assessment could not be performed.

One-way ANOVA results showed the MIQ-Malayalam 
was able to differentiate subjects with different treatment 
needs, graded using IOTN-DHC, with the results being 
statistically significant (P < .05). Thus, the scale demonstrated 
good discriminant validity.

The correlation between total MIQ scores and self-rated 
IOTN-AC was lower. Several reasons could be attributed for 
this. First, IOTN-AC is not representative of certain 
malocclusion traits such as bimaxillary protrusion (BMP), 
anterior cross-bites, and open-bites. On the other hand, BMP 
is highly prevalent in the study region with considerable 
number of participants belonging to that category.25 With the 
photographs depicting only the frontal view, most BMP 
patients ended up grading themselves between 1 and 4, which 
indicates no treatment need. A previous study assessing the 
reliability of self-rated IOTN-AC also found a weak 
correlation of the same with the subjects’ expressed demand 
for orthodontic treatment.26 Second, it is known that some 
people are concerned about quite minor problems and nearly 
20% samples in this study had milder malocclusions.

Thus, the current version of MIQ with 16 items and 
2 global questions proved to be reliable and valid for the 
Malayalam-speaking population across the globe. The global 
questions on QoL with bipolar options remain a strong 
component of the questionnaire. This obviates the need for 
the simultaneous use of another scale along with MIQ to 
assess concurrent validity in future studies, reducing the 
burden on patients.

Table 3. Discriminant Validity of the Regional Version of the Malocclusion Impact Questionnaire (MIQ): Comparison of Scores Among 

the IOTN-DHC Categorized Groups Using One-Way Analysis of Variance With Post Hoc Tukey Test.

One-Way ANOVA Post Hoc Tukey Test

IOTN-DHC  

Categorized 

Groups

N MIQ Score

Mean  

(SD)

P Intergroup

Comparison

Difference in 

MIQ Score 

Mean (SE)

P 95% CI of 

Mean  

Difference

No need of treatment

Moderate need

Definite need

Total

49

51

110

210

21.7 (6.9)

28.2 (4.7)

30.7 (3.8)

28.1 (6.1)

<.001** No need—moderate need

Moderate need—definite need

Definite need—no need

–6.5 (1.0)

–2.5 (0.9)

 9.1 (0.9)

<.001**

.011*

<.001**

–9.0, –4.1

–4.6, –0.5

7.0, 11.1

Abbreviations: SD, standard deviation; SE, standard error.

Note: *Significance for P < .05; **significance for P <.001.

Table 4. Convergent and Concurrent Validities of the Regional Version of the Malocclusion Impact Questionnaire (MIQ): Correlation 

of the Total MIQ Scores With IOTN-AC and PIDAQ Total Scores, Respectively.

MIQ Total

IOTN-AC PIDAQ Total

Correlation coefficient (rho) 0.203* 0.884**

Note: *P < .05; **P < .001.
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Conclusion

The English version of MIQ was cross-culturally adapted for 
the Malayalam-speaking Indian population and the translated 
questionnaire demonstrated good psychometric properties. 
MIQ proved to be a simple condition-specific scale to assess 
the OHRQoL associated with malocclusion among younger 
adolescents.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to 
the research, authorship, and/or publication of this article.

Ethical Approval

Ethical clearance was received from the Institutional Review Board 
(IEC/M/14/2017/DCK).

Funding

The authors received no financial support for the research, 
authorship, and/or publication of this article.

Informed Consent

Informed consent/assent was obtained from all participants/parents 
before initiating the study.

ORCID iDs

Monisha J.   https://orcid.org/0000-0002-6976-1858

Elbe Peter   https://orcid.org/0000-0002-6688-0456
Philip Edward Benson   https://orcid.org/0000-0003-0865-962X

References

1.  Asuman Kiyak H. Does orthodontic treatment affect patient’ 
quality of life? J Dent Educ. 2008;72(8):886–894.

2.  Locker D, Allen F. What do measures of ‘oral health-related 
quality of life’ measure? Community Dent Oral Epidemiol. 
2007;35(6):401–411.

3.  Kragt L, Dhamo B, Wolvius E, Ongkosuwito E. The impact of 
malocclusions on oral health-related quality of life in children—
a systematic review and meta-analysis. Clin Oral Investig. 
2016;20(8):1881–1894.

4.  Tsichlaki A, O’Brien K. Do orthodontic research outcomes 
reflect patient values? A systematic review of randomized 
controlled trials involving children. Am J Orthod Dentofacial 

Orthop. 2014;146(3):279–285.
5.  Zamora-Martínez N, Paredes-Gallardo V, García-Sanz V, 

Gandía-Franco JL, Tarazona-Álvarez B. Comparative study 
of oral health-related quality of life (OHRQL) between dif-
ferent types of orthodontic treatment. Med Kaunas Lith. 
2021;57(7):683.

6.  Patel N, J Hodges S, Hall M, Benson P, Marshman Z, 
Cunningham S. Development of the Malocclusion Impact 

Questionnaire (MIQ) to measure the oral health-related quality 
of life of young people with malocclusion: part 1 - qualitative 
inquiry. J Orthod. 2016;43(1):7–13.

7.  Benson PE, Cunningham S, Shah N, et al. Development of 
the Malocclusion Impact Questionnaire (MIQ) to measure 
the oral health-related quality of life of young people with 
malocclusion: part 2 – cross-sectional validation. J Orthod. 
2016;43(1):1-23.

8.  Benson PE, Gilchrist F, Farella M. The Malocclusion Impact 
Questionnaire: cross-sectional validation in a group of young 
people seeking orthodontic treatment in New Zealand. Dent J 

(Basel). 2019;7(1):24.
9.  Kolawole KA, Ayodele-Oja MM. Oral health–related quality 

of life of adolescents assessed with the Malocclusion Impact 
and Child Perceptions questionnaires. Am J Orthod Dentofacial 

Orthop. 2021;159(2):e149–e156.
10. Li MY, He SL, Wang JH. Validation of the Chinese version 

of the Malocclusion Impact Questionnaire (MIQ). Clin Oral 

Investig. 2021;25(4):2419–2427.
11. Bourzgui F, Diouny S, Mkhantar H, Serhier Z, Bennani Othmani 

M. Cross-cultural adaptation and validation of “Malocclusion 
Impact Questionnaire” into Moroccan Arabic. Int J Dent. 
2020;2020:8854922.

12. Hope B, Zaror C, Sandoval P, Garay M, Streiner DL. 
Cross-cultural adaptation and validation in Spanish of the 
Malocclusion Impact Questionnaire (MIQ). Health Qual Life 

Outcomes. 2020;18(1):146.
13. Wild D, Grove A, Martin M, et al. Principles of good practice 

for the translation and cultural adaptation process for patient-
reported outcomes (PRO) measures: report of the ISPOR task 
force for translation and cultural adaptation. Value Health. 
2005;8(2):94–104.

14. Plichta SB, Kelvin EA. Munro’s Statistical Methods for Health 

Care Research. 6th ed. Wolters Kluwer Health/Lippincott 
Williams & Wilkins; 2013.

15. Monisha J, Peter E, Ani GS. Is Psychosocial Impact of Dental 
Aesthetics Questionnaire (PIDAQ) valid for the Indian 
population?-a psychometric study. J Int Soc Prev Community 

Dent. 2021;11(2):207–215.
16. L. Streiner D. Figuring out factors: the use and misuse of factor 

analysis. Can J Psychiatry Rev Can Psychiatr. 1994;39(3):135–
140.

17. Klages U. Development of a questionnaire for assessment of the 
psychosocial impact of dental aesthetics in young adults. Eur J 

Orthod. 2005;28(2):103–111.
18. Cunningham S, M Garratt A, Hunt N. Development of a 

condition-specific quality of life measure for patients with 
dentofacial deformity: II. Validity and responsiveness 
testing. Community Dent Oral Epidemiol. 2002;30(2):81–
90.

19. Locker D, Berka E, Jokovic A, Tompson B. Does self-weight-
ing of items enhance the performance of an oral health-related 
quality of life questionnaire? Community Dent Oral Epidemiol. 
2007;35(1):35–43.

20. Straub D, M-C Boudreau, Gefen D. Validation guidelines 
for IS positivist research. Commun Assoc Inf Syst. 2004;3(1). 
doi:10.17705/1CAIS.01324.



J. et al. 7

21. He S, Wang J, Ji P. Validation of the Tampa Scale for 
Kinesiophobia for Temporomandibular Disorders (TSK-TMD) 
in patients with painful TMD. J Headache Pain. 2016;17(1):109.

22. Jenn NC. Designing a questionnaire. Malays Fam Physician. 
2006;1(1):32–35.

23. Wan Hassan WN, Yusof ZYM, Makhbul MZM, et al. Validation 
and reliability of the Malaysian English version of the psycho-
social impact of dental aesthetics questionnaire for adolescents. 
Health Qual Life Outcomes. 2017;15(1):54.

24. Streiner D, Norman G, Cairney J. Health Measurement Scales: 

A Practical Guide to Their Development and Use. 5th ed. 
Oxford University Press Inc; 2015.

25. Sundareswaran S, Kizhakool P. Prevalence and gender distri-
bution of malocclusion among 13–15-year-old adolescents of 
Kerala, South India. Indian J Dent Res. 2019;30(3):455–461.

26. Singh N, Bagga D, Sharma R, Singh R. Evaluation of reliability 
of index of orthodontic treatment need for assessment of orth-
odontic treatment need. Int J Orthod Rehabil. 2017;8(1):5–10.


