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Abstract
AIM: To translate the orthodontic experience questionnaire into Malayalam, an Indian language, and 
assess its validity and reliability in the Kerala population.
MATERIALS AND METHODS: The original questionnaire, which was developed in English, was 
translated into Malayalam. Face validity was assessed, and minor changes were made, followed by 
a content validity assessment by an expert panel. The final version was given to 324 patients who 
marked their responses on a Likert scale. Internal consistency reliability was tested using Cronbach’s 
alpha, and test‑retest reliability was tested using the intraclass correlation coefficient. Principal 
component factor analysis was performed to regroup the valid items.
RESULTS: The principal component factor analysis revealed three domains. Reliability assessed 
by Cronbach’s alpha of the whole questionnaire was 0.799, and that of the three domains was 0.73, 
0.71, and 0.71, respectively. The test‑retest reliability was found to be good (0.798).
CONCLUSION: The Malayalam version of the orthodontic experience questionnaire was found to 
be content valid with good reliability. To obtain a successful treatment result, an orthodontist must 
be aware of these and this questionnaire, with adequate validity and reliability, has been designed 
to achieve this in the Malayalam‑speaking population.
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Introduction

Orthodontic treatment primarily aims 
at improving facial esthetics by 

addressing skeletal, dental, and functional 
derangements. Patients’ psychosocial 
well‑being is of paramount importance 
when considering the goals of orthodontic 
treatment.[1,2] Fixed orthodontic therapy has 
been the mainstay treatment for malocclusion 
for decades. A wide range of malocclusions 
can be treated using these appliances, 
particularly those that cannot be treated 
with removable appliances. Physical and 

mental discomfort during fixed orthodontic 
treatment, such as pain, soreness of teeth, 
and general embarrassment, can negatively 
impact patients’ self‑esteem.[3]

Most published studies in the literature 
have used questionnaires designed for 
children using oral health‑related quality 
of life (OHRQoL) questionnaires or their 
modifications.[4] These questionnaires 
were aimed at understanding the impact 
of malocclusion on patients’ quality of 
life without focusing on the treatment of 
malocclusions and associated problems. 
However, little attention has been paid to 
studying the impact of and experiences with 
fixed appliance treatment.
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O’Brien et al.[5] developed a set of questionnaires 
to evaluate the treatment experiences of patients 
wearing functional appliances. Yassir et al.[6] (2016) 
adopted and modified these questionnaires to 
assess fixed appliances. They developed a series 
of three questionnaires for measuring patient 
expectations (pre‑treatment questionnaire), experience 
(orthodontic  experience quest ionnaire) ,  and 
contentment (post‑treatment questionnaire) with 
fixed appliance orthodontic treatment. In a developing 
country like India, as people embrace newer treatment 
options, it becomes mandatory to know their perceptions 
regarding these options.

Because most of the questionnaires relevant to this 
context originated in English‑speaking countries and 
are written in English, they need translation into local 
languages and validation by the local population.[7] 
Kerala, a southern state in India, has a higher literacy rate 
than other states.[8,9] Due to this factor, the effect of health 
and psychological factors attains a dominant position 
in this population.[10,11] Under these circumstances, 
data on how individuals perceive fixed orthodontic 
appliances as a means for correcting their malocclusion 
and their experiences after a period of appliance wear 
are important. Hence, this study aimed to translate the 
orthodontic experience questionnaire into Malayalam, 
the official language of Kerala, and validate it in the 
North Kerala population.

Materials and Methods

The English version of the orthodontic experience 
questionnaire was developed in the United Kingdom 
by Yassir et al.[6] and validated in the local population 
who were undergoing fixed orthodontic therapy. 
Hence, the questionnaire requires translation into 
the local language to be applicable to the concerned 
population.[12] Approval for the study was obtained from 
the institutional research committee (protocol reference 
no: 143/2018/DCC). The original instrument consisted 
of two domains and a total of 18 items. The researchers 
of the original instrument were informed prior to the 
initiation of the study.

Sample
A convenience sample was selected from young adults 
undergoing regular fixed orthodontic therapy at the 
Department of Orthodontics. We decided to include 
willing orthodontic patients aged 18–30 years who were 
undergoing treatment for 3–6 months. The exclusion 
criteria were a) any mental or behavioral disorder 
that reduced the ability for self‑determination and b) 
craniofacial anomalies. The sample size was determined 
to provide an 80% statistical power with an alpha level 
of 0.05 and was found to be 320.

Translation and back translation
The original instrument was translated into Malayalam by 
two translators who were bilingual, i.e., proficient in both 
the source and target languages; one was an orthodontist 
and the other was a clerk. The translation was performed 
while keeping in mind the local vocabulary and jargon. 
This requires that the translators have an in‑depth 
understanding of both cultures. The Malayalam version 
developed was carefully back‑translated to English by an 
orthodontist who was bilingual and an English teacher 
who did not have in‑depth knowledge of the meaning 
of the items. The resulting instrument and the original 
were then compared.[13,14] Certain items needed revision; 
hence, all the above steps were repeated until conceptual 
and semantic equivalence was achieved.

Content validity
Face validity was assessed by distributing the 
questionnaire to determine whether the items were 
clear and comprehensible to the target population. 
Minor changes in wording were made, which made the 
items compatible with the local vocabulary. The final 
version was content‑validated by a panel comprising 10 
members: five orthodontists with more than 5 years of 
clinical experience and five orthodontic post‑graduate 
students.[15] The orthodontists in the panel had wide 
experience as they were practicing in different parts of 
the state. Copies of the questionnaire were distributed 
to each panel member, and each item was assessed 
carefully.

Cultural adaptation
Cultural adaptation was achieved with the help of 
another committee comprising three orthodontists who 
were working in nearby clinics and a community group 
in the district. They evaluated the questionnaire to 
determine whether the various concepts were relevant 
to the cultural context of this society. Conceptual and 
semantic equivalence was assessed, and proposed 
modifications were made to improve the overall 
appearance of the questionnaire.

Pilot study
This was followed by pilot testing conducted on a sample 
of 30 patients aged 18–30 years comprising 15 females 
and 15 males whose mother tongue was Malayalam, 
the target language. The pilot study was conducted by 
a single investigator by means of direct interviews. The 
goal was to assess any difficulties in comprehending 
the questionnaire. At the end of this phase, appropriate 
alterations were made, and the final version of the 
Malayalam questionnaire was obtained.

The final version of the questionnaire was distributed 
to 324 participants who provided informed consent. 
The responses were recorded by the first author on a 
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5‑point Likert scale: 1: strongly disagree, 2: disagree, 
3: uncertain, 4: agree, and 5: strongly agree. The time 
taken to complete the questionnaire was approximately 
10–12 minutes.

Statistical analysis
Data obtained from the respondents were evaluated using 
Statistical Package for Social Sciences software (SPSS 
Version 25.0, IBM Corp., Armonk, NY) considering 
alpha = 0.05. The scores were summed for each domain 
by considering the response options. Missing data were 
excluded because the responses were marked by the 
first author.

Psychometr ic  evaluat ions  included internal 
consistency/reliability measures using Cronbach’s 
alpha and test‑retest reliability using the intraclass 
correlation coefficient. The Kaiser‑Meyer‑Olkin (KMO) 
test of sampling adequacy and Bartlett’s test were 
performed to check whether the data were suitable for 
principal component analysis (PCA), which was done for 
item reduction to obtain a questionnaire with increased 
sensitivity.

Results

There were a total of 324 participants, of which 63.6% 
were females. Within each domain, there was no 
statistically significant difference [Table 1]. Normality 
was assessed using Shapiro‑Wilk test and the data was 
found to have a normal distribution, P > 0.05.

The internal consistency reliability of the overall 
questionnaire was 0.799, which is considered good. The 
reproducibility, assessed as test‑retest reliability using 
the intraclass correlation coefficient, was 0.798.

The final instrument consisted of 13 items, and the result 
were acceptable; an item related to changes in eating habits, 
with a factor loading of 0.814, was not correlated with 
other groups. The responses to this item were reversed; 
thus, it could be added to the first group. Hence, the first 
group included eight items measuring psychological 
impact and function. This involved 26.23% of variance, 
with an eigenvalue of 3.9. The internal consistency of 
this group was 0.729, which was appropriate. The second 
group consisted of three items that measured the impact 
of braces on school/work and interpersonal relationships. 
This group had 13.73% of variance and an eigenvalue 
of 2.06 and Cronbach’s alpha of 0.712. The third group 
included two items measuring self‑confidence, which 
showed a variance of 8.0% and an eigenvalue of 1.2. The 
internal consistency for this group was 0.706.

A KMO test score of 0.776 and Bartlett’s test with 
P value < 0.05 (0.001) indicates good correlation in the 

data. Hence, PCA could be conducted. Three groups 
emerged in the PCA. The factor loadings are depicted 
in Table 2. The final questionnaire is shown in Figure 1.

Discussion

The orthodontic experience questionnaire, translated 
and validated in this study, is one of its kind as it 
provides insight into the psychological aspect of a 
patient’s experience while on fixed appliance treatment. 
This is the key factor that motivates patients to maintain 
their braces and continue treatment. Although this 
tool was developed from a questionnaire designed to 
evaluate the patient perception of fixed orthodontic 
treatment in the United Kingdom, most of the items from 
the original questionnaire were found to be relevant 
and, hence, retained. Unlike indices developed from 
a clinician’s viewpoint, this tool focuses on problems 
faced by patients and their physical and mental 
discomfort during treatment, such as pain, eating 
habits, social relationships, and issues related to school/
workplace.[16,17]

Table 1: Demographic characteristics of the 
participants
Gender Frequency Percentage
Female 206 63.6%
Male 118 36.4%
Total 324 100%
Mean age 24±3.81

Table 2: Reliability and factor loading of the three 
domains emerged from principal component factor 
analysis

Cronbach’s 
alpha

Factor 
loading

DOMAIN 1 – Psychological effects & function
Pain in teeth affected you

0.73
0.602

Pain in mouth affected you 0.719
Bullying due to brace at school/work 
affected you

0.679

Bullying due to brace by friends & family 
affected you

0.618

Pain due to rubbing affected you 0.644
Embarrassment due to brace affected you 0.541
Cleaning of brace is a nuisance 0.566
Changes in eating habits 0.534

DOMAIN 2 ‑Work & interpersonal 
relationships

Pain in teeth affected school/work
0.71

0.779
Pain in mouth affected school/work 0.785
Changes in appearance affected 
interpersonal relationships

0.694

DOMAIN 3 – Self confidence
Bullying has changed after wearing braces

0.71
0.796

Bothered after extra appointments due to 
bracket breakage

0.619
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The tool’s face validity was found to be adequate. 
However, because it is a weak measure of validation, 
content validation was performed. The content 
validity of the questionnaire was determined based 
on the combined opinions and suggestions of experts 
in the field. The level of experience and expertise in 
the specific content area ensures that the items being 
studied are relevant to the specific population. Hence, 
the panel consisted of five members with more than 
5 years of experience in the field of orthodontics and 
five post‑graduate students who were natives and 
well‑acquainted with patients from the local population 
through daily interactions.[15] After the first round of 
validation, only minor changes were required. Therefore, 
a second round of validation was avoided.[15,18] Two 
items, i.e., getting bullied/teased by friends and a similar 
item related to family owing to the presence of braces 
in the mouth, were clubbed into one as recommended 
by experts. Similarly, two items pertaining to changes 
in appearance affecting a person’s interactions with 
friends and that with family were clubbed into a single 
item: changes in appearance affecting interpersonal 
relationships. The item “overall experience,” which was 
present in the original instrument, was removed because 
of low validity, as agreed upon by the content reviewers. 
Since most of the individual items were related to 
various aspects of the patients undergoing fixed 
appliance treatment, the question of overall experience 
seems to make it difficult for the patient to mark the 
response, which may in turn prove to be spontaneous or 
impulsive. An item related to cleaning of braces, which 
was eliminated in the original instrument, was added 
to this version. This was based on the fact that there is a 

high incidence of dental caries among individuals of the 
given population and the incidence of caries during the 
course of fixed orthodontic treatment is also high.[19,20]

The original instrument included 16 items divided 
into two domains: i) function, self‑concept, and 
interpersonal relations, and ii) pain and experience of 
wearing braces. Based on PCA, three domains were 
obtained: i) psychological effects and function, ii) work 
and interpersonal relationships, and iii) self‑confidence. 
“Changes in eating habits” was initially a separate item, 
which could not be placed in the first three domains 
as it was not correlated to those constructs. However, 
upon item reversal, it could be grouped under Domain 
1; hence, this domain was named “psychological 
effects and function.”[21] Internal consistency reliability 
was assessed using Cronbach’s alpha. The whole 
questionnaire had an internal consistency score, which 
was adequate (0.79). Domains 1, 2, and 3 also showed 
good internal consistency. Hence, it can be deduced 
that the questionnaire was an adequate measure of its 
construct. Domain 3 included two questions: changes 
in bullying/teasing after wearing braces and whether 
the patient is bothered about extra appointments due 
to bracket breakage. These questions were combined 
under the domain name “self‑confidence.” In most 
cases, during the first 3 months of treatment, anterior 
tooth alignment would have improved compared with 
the pre‑treatment condition, which greatly enhances the 
patient’s confidence.[3] Hence, bullying due to unesthetic 
faces and teeth would have been reduced. It is also 
possible that the impact of bullying on patients may 
have been curtailed owing to improved self‑esteem. Since 

Figure 1: Validated Malayalam version of the Orthodontic experience questionnaire consisting of three domains and thirteen items
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the patients from whom responses were collected were 
those who were undergoing treatment for 3–6 months, 
the initial difficulties after placement of brackets would 
have reduced, and they would have adapted well to 
the new oral environment.[22,23] Consequently, bracket 
breakage also seems to decrease over time.

Each domain of this questionnaire exhibited good 
reliability; hence, it can be used separately. Questions 
1–8 (Domain 1) can be used to assess the psychological 
impact of braces, which provides insight into how the 
treatment affects a patient from their own perspective.[24] 
This is important because the manner in which patients 
adapted to the appliance and how they tackled problems 
might have more to it than what is actually observed in 
the clinic. Hence, this tool can be a valuable addition 
for orthodontists in understanding the psychological 
aspects of patients undergoing treatment and providing 
guidance if needed.

Comparison with previous questionnaires
Similar questionnaires by Mandall et al. and Yassir et al., 
the latter being the original instrument (orthodontic 
experience questionnaire) from which the present tool was 
created, have been developed in the United Kingdom.[6,25] 
Although great cultural differences exist, most of the 
items in the original questionnaire were retained. The 
items related to cleaning the brace and eating habits, 
which were omitted from the orthodontic experience 
questionnaire owing to low validity, were added back 
owing to their relevance in the study population. The tool 
developed by Mandall et al. was aimed at 10–18‑year‑old 
orthodontic patients, whereas our questionnaire was 
developed for young adults aged 18–30 years. Another 
apparent difference was the timing of administration 
of the questionnaires. Previous questionnaires were 
administered to patients who were at various stages of 
orthodontic therapy. However, our questionnaire was 
distributed to patients who had undergone 3–6 months 
of orthodontic treatment, considering that they would 
have overcome the initial difficulties and adjusted to the 
appliance.[22,23]

The limitation of the study is that it was conducted in 
an institution in the public health sector, where a major 
chunk of the patients who seek treatment are from 
weak socioeconomic backgrounds. Hence, the treatment 
priorities and expectations may not match those of the 
general population.

Clinical significance
Patients undergoing fixed orthodontic treatment 
experience physical, psychological, and social 
problems. To obtain a successful treatment result, an 
orthodontist must be aware of these problems, and this 
tool, with adequate validity and reliability, has been 

designed to achieve this in the Malayalam‑speaking 
population.

Conclusion

• The translated version of the orthodontic experience 
questionnaire was found to be psychometrically 
sound and could be used in the Malayalam‑speaking 
population.

• This tool has good validity and internal consistency 
reliability, making it useful for evaluating the 
treatment experiences of patients undergoing fixed 
orthodontic therapy.
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