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Development and validation of a quality-of-life questionnaire
for patients with oral potentially malignant disorders
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Objective. The aim of this study was to develop and evaluate the validity and reliability of a quality-of-life (QoL) questionnaire

for patients with oral potentially malignant disorders (OPMDs).

Study Design. For item generation, 15 personal interviews and three focus group discussions were conducted with

OPMD patients existing QoL questionnaires were reviewed, and inputs from specialist clinicians (n ¼ 10) were

considered. Data collected from patients were analyzed by using NVivo. This led to the identification of themes, item

writing, scaling, item reduction, formatting, and pretesting of the newly developed questionnaire. The validity and

reliability of the questionnaire were assessed in a separate sample of 300 patients (150 each of patients with OPMD and

healthy individuals).

Results. Sixty items were generated from the qualitative data and by reviewing existing questionnaires. After item reduction,

the final questionnaire comprised 20 questions, which could be categorized under four domains. Exploratory factor analysis

revealed a four-factor structure conforming to the four domains. The OPMD QoL questionnaire exhibited good discriminant

and convergent validity, with OPMD patients reporting poorer QoL compared with healthy individuals and correlating

significantly with existing questionnaires designed for similar purposes respectively.

Conclusions. Our OPMD QoL questionnaire was found to be valid and reliable. We recommend that it be applied in

epidemiologic and treatment studies of these disorders. (Oral Surg Oral Med Oral Pathol Oral Radiol 2017;123:338-349)
Oral potentially malignant disorders (OPMDs) carry a
risk of cancer,1 which can significantly impair quality
of life (QoL).2 The main goal of health care
professionals is to uphold the patient’s QoL. It is now
widely considered an important indicator of health
outcome3,4 and a valuable adjunct to clinical evalua-
tion, particularly in chronic conditions.4 Such patient-
reported perceptions of QoL are usually quantified
using questionnaires5 that can be categorized as generic
or condition- or disease-specific.6 There is debate over
the relative merit of generic versus disease-specific
QoL questionnaires.7 The latter offer the advantage of
being able to evaluate the impact of a particular
A part of this paper was presented as a poster at IADR 2016 general
session at Seoul, South Korea, and some parts will be presented in the
upcoming Indian Association of Oral Medicine and Radiology
National Conference, 2016.
Dr. Tadakamadla is supported by a Griffith University scholarship for
international higher degree students. No external funding was
received. The authors declare no conflicts of interest.
aPhD Candidate, Menzies Health Institute Queensland and School of
Dentistry and Oral Health, Griffith University, Gold Coast, Australia.
bAssociate Professor, School of Dentistry, The University of
Queensland, Brisbane, Australia.
cProfessor (academic title), School of Dentistry and Oral Health,
Griffith University, Gold Coast, Australia.
dProfessor of Dental Research, Menzies Health Institute Queensland
and School of Dentistry and Oral Health, Griffith University, Gold
Coast, Australia.
Received for publication May 17, 2016; returned for revision Oct 5,
2016; accepted for publication Oct 29, 2016.
� 2016 Elsevier Inc. All rights reserved.
2212-4403/$ - see front matter
http://dx.doi.org/10.1016/j.oooo.2016.10.025

338
condition on every aspect of the daily life activities of
affected individuals.6,8

Despite OPMDs being chronic and potentially
debilitating,9 there is a paucity of literature related to
QoL in such patients,10 which might, in part, result
from the unavailability of a condition-specific ques-
tionnaire, as revealed in our recent literature review.9 In
particular, the common symptoms of OPMDs, which
include pain, burning sensation, trismus, and altered
taste sensation,11,12 together with diagnostic delays,13

clearly produce some deterioration in patients’ QoL.
However, the existing generic questionnaires do not
address these issues. A disease-specific QoL question-
naire would also be helpful in detecting changes over
time, including response to treatment. Past studies with
patients suffering from OPMD have used generic
questionnaires, such as the Oral Health Impact Profile
questionnaire,14 Oral Health Quality of Life
questionnaire,15 and the Chronic Oral Mucosal
Disease Questionnaire (COMDQ).16
Statement of Clinical Relevance

A condition-specific quality-of-life instrument for
patients with oral potentially malignant disorders
was developed to evaluate the subjective perceptions
of the impact of these disorders on everyday aspects
of life. The new instrument was found to be valid
and reliable.
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The conceptual framework that formed the basis for
the development of the questionnaire reported here was
modified from the Oral Impacts on Daily Performances
theoretical framework.17 The present study aimed to
develop and evaluate the validity and reliability of a
self-administered QoL questionnaire for patients with
OPMDs.
MATERIALS AND METHODS
Ethics approval for the study was obtained from the
Human Research Ethics Committee of Griffith Uni-
versity in Australia (Ref No: DOH/14/14/HREC) and
the Panineeya Institute of Dental Sciences & Research
in India (Ref No: 00125). Written informed consent
was obtained from all participants. Data for developing
the OPMD QoL questionnaire were collected at the
Panineeya Institute of Dental Sciences & Research in
Hyderabad, India, from May to September 2014.
Patients who were generally healthy except for their
OPMDs were included, whereas those with other severe
oral mucosal conditions (e.g., benign or malignant
neoplasms, any type of exophytic growth, or acute
ulceration) or systemic conditions (e.g., diabetes
mellitus, cardiovascular disorders) that might adversely
affect QoL were excluded.

The following steps were followed,18 as
demonstrated in Figure 1: (1) item generation,
(2) item reduction, (3) formatting, and (4) pretesting
of the developed items.
Item generation
This involved inputs from patients and also expert cli-
nicians in the field of oral medicine. Patients diagnosed
with oral leukoplakia (OL), oral submucous fibrosis
(OSF), and oral lichen planus (OLP) undergoing treat-
ment at the Department of Oral Medicine and Radi-
ology were invited to participate. Diagnoses for OL,
OSF, and OLP were made by specialists at the
Department of Oral Medicine and Radiology on the
basis of clinical examination and confirmed by histo-
pathologic examination. All who were invited agreed to
participate, which resulted in the inclusion of patients
with a wide range of severity of these conditions. Of the
32 patients (eight patients with OL, 11 with OSF, and
13 with OLP) who agreed to participate, 15 individuals
took part in personal interviews, and 17 patients made
contributions in three focus groups. In qualitative
research, patient diversity and interview quality are
more important than the actual sample size, which is
determined by data saturation.5 “Saturation” is
described as a point beyond which no new
information can be obtained from additional
qualitative data.5
The semistructured interviews and focus groups were
designed to elucidate the impact of patients’ oral con-
dition on performing specific aspects of daily life ac-
tivities. These were conducted by a single interviewer
(J.T.) in the native language of the patients (Telugu)
with one of the authors (S.K.) as an observer. Re-
cordings were transcribed in English by using the par-
allel transcription method, and content analysis was
performed. The contents of the existing head and neck
cancer QoL questionnaires,19-22 COMDQ,23 and oral
healtherelated QoL questionnaires24,25 were also
reviewed, and a long list of potential items was
generated by taking the above approaches. Duplicate
and redundant items were identified and deleted. Items
were checked for clarity and length and for the presence
of any negative wording.

The next step involved the Delphi technique,26 in
which 10 clinicians with specialization in Oral
Medicine and expertise in the area of OPMD took
part. The initial list was introduced to these clinical
experts, and their feedback obtained on the suitability
of each item, which led to reduction in the number of
items in a second round and a third round. The final
list of items that achieved consensus, including their
ratings, was circulated to all experts for approval.
Item reduction
A questionnaire including all the items was framed for
item reduction by using a judgment or clinical impact
method, as described by Juniper et al.27 For this process,
the items were translated into Telugu by using a standard
translation procedure.28 This involved translation of the
English questionnaire into Telugu by two independent
translators. A single version of the Telugu
questionnaire was derived from the two translations
with the consensus of both the translators. The
questionnaire was translated back into English
independently by two different translators to check if
the Telugu version represented the same item content
as the original English version. Following the forward
and backward translation procedures, all versions were
consolidated to develop a final questionnaire by a
committee that included all of the translators and two
oral health care professionals. The questionnaire thus
obtained was pilot tested by administering it to five
patients, who were asked if they found the items
understandable. This was followed by the
administration of the items to 15 patients (five each of
patients with OL, OSF, or OLP) who had not
participated in item generation. For each item, the
patients were asked to report if they had experienced
that item and to rate its importance on a five-point
Likert scale, from 1 ¼ not important at all to 5 ¼ very
important. The impact score of each item was calculated



Fig. 1. Flowchart depicting the steps followed in developing and validating Oral Potentially Malignant Disorders Quality of Life
(OPMD QoL) questionnaire.
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as the product of “frequency” (proportion of patients who
reported experiencing the item) and “mean impact score”
(mean of the importance score of the item based on the
scores from all the patients). Items that had an impact
score of more than 1.5 and those endorsed by 50% or
more individuals were considered for inclusion in the
final questionnaire.29 Items were then arranged in
descending order of impact score, and the highest
scoring items were selected for the final questionnaire.
Formatting of the questionnaire
To improve understanding of the questionnaire, items
were ordered chronologically, with questions related to
diagnosis placed first, followed by items related to the
physical, psychological, and social implications of the
disease, and items related to treatment placed at the end.
Attention was paid to the font size and layout of both
the question area and the response area of the docu-
ment, with brief, clear, written instructions.30
Pretesting of the questionnaire
The questionnaire so developed was administered to 15
patients (five each of patients with OL, OSF, or OLP)
who had not participated in item generation or item
reduction. Interviews were then conducted with each
patient to determine the acceptability and comprehen-
sibility of each of the questions, to explore any prob-
lems experienced, and to invite suggestions for
improvement. A final version of the OPMD QoL
questionnaire was then developed.
Validity and reliability
To evaluate the psychometric properties of the ques-
tionnaire, 150 OPMD patients (50 each of patients with
OL, OSF, or OLP) who were undergoing treatment
were recruited during the period October 2014 to May
2015. To evaluate the discriminant validity of the
OPMD QoL questionnaire, an equal number of healthy
patients matched for age and gender were recruited



Table I. Impact scores and the proportion of patients reporting of experiencing the item

Item Domain Frequency Mean impact score Impact rating

1 How much burning sensation
do you experience while
having spicy food?

PIF 0.89 3.50 3.12

2 How much pain and agony
does your mouth condition
cause to you?

PIF 1 3.11 3.11

3 How scared are you about the
possibility of your oral
condition turning into
cancer?

PSB 0.94 3.17 2.98

4 How scared are you about the
outcome of this condition
affecting your life?

PSB 0.94 3.17 2.98

5 How difficult was it for you to
get your mouth condition
diagnosed?

DD 0.94 2.83 2.66

6 How frustrated are you
because of your oral
condition?

PSB 0.84 3.00 2.52

7 How depressed or low do you
feel because of your mouth
condition?

PSB 0.83 3.00 2.49

8 How much pain do you
experience with treatment
of your oral condition?

TRE 0.83 3.00 2.49

9 How much is your mouth
condition affecting your
satisfaction with life?

PSB 0.83 2.89 2.40

10 How stressful was it for you
to take a variety of
treatments before being
diagnosed with your mouth
condition?

DD 0.83 2.83 2.35

11 How much is the difficulty
you have in opening your
mouth preventing you from
having certain foods (e.g.,
apple)?

PIF 0.83 2.78 2.31

12 In general, how much is your
mouth condition affecting
your relationship with
family and friends?

PSB 0.83 2.67 2.21

13 How much is your oral
condition causing you to
limit your desired foods?

PIF 0.83 2.61 2.17

14 How difficult is it for you to
open your mouth widely?

PIF 0.83 2.56 2.12

15 How much did the need to
visit many doctors for
getting your mouth
condition diagnosed affect
daily life activities?

DD 0.72 2.89 2.08

16 How much is your mouth
condition limiting you from
enjoying your meals?

PIF 0.83 2.44 2.03

17 How much does your mouth
condition affect your taste
sensation?

PIF 0.72 2.78 2.00

18 How satisfied are you with the
effectiveness of treatment
for your mouth condition?

TRE 0.67 2.89 1.94

(continued on next page)
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Table I. Continued

Item Domain Frequency Mean impact score Impact rating

19 How much are your treatment
appointments affecting
your daily schedule?

TRE 0.72 2.67 1.92

20 How much dryness do you
feel in your mouth?

PIF 0.77 2.39 1.84

21 How embarrassing is it for
you to eat foods at parties,
functions, or other social
gatherings?

PSB 0.67 2.50 1.68

22 How well informed are you
about the oral condition
you have?

DD 0.67 2.22 1.49

23 How worried are you about
the chances of your
condition coming back in
spite of availing treatment?

TRE 0.61 2.39 1.46

24 How satisfied are you with the
way your medicines are
provided to you (e.g.,
swallowing a tablet,
chewing a tablet, having an
injection in the mouth)?

TRE 0.67 2.17 1.45

25 How much is your oral
condition affecting your
concentration at work?

PSB 0.61 2.33 1.42

26 How much does your mouth
condition affect your
spirituality and faith in
God?

PSB 0.61 2.33 1.42

27 How much bad breath do you
experience because of your
mouth condition?

PIF 0.67 2.11 1.41

28 How much are your efforts to
stop habits such as paan or
gutkha chewing or smoking
affecting your daily life
activities?

TRE 0.61 2.28 1.39

29 How much pain do you
experience while having
rough textured food (e.g.,
chips)?

PIF 0.55 2.50 1.38

30 How awkward do you feel
because of the stains on
your teeth?

PSB 0.61 2.22 1.36

31 How much is your oral
condition affecting your
chewing ability?

PIF 0.55 2.44 1.34

32 How much informed are you
about the various kinds of
treatments available for
your oral condition?

DD 0.61 2.17 1.32

33 How much are the stains on
your teeth influencing your
social activities?

PSB 0.61 2.17 1.32

34 How much is your mouth
condition affecting your
smile?

PIF 0.61 2.17 1.32

35 How much is the cost of
medicines affecting you
financially?

TRE 0.55 2.39 1.31

(continued on next page)
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Table I. Continued

Item Domain Frequency Mean impact score Impact rating

36 How much is your bad breath
influencing your social
interactions?

PSB 0.61 2.11 1.29

37 How much did your need to
see many doctors affect
you financially?

DD 0.61 2.06 1.25

38 How difficult is it for you to
gargle or use a toothbrush
for maintaining regular oral
hygiene?

PIF 0.55 2.28 1.25

39 How frustrated or depressed
do you feel because of the
efforts you have to make to
stop habits such as paan or
gutkha chewing or
smoking?

PSB 0.55 2.28 1.25

40 How much difficulty do you
face in speaking because of
your mouth condition?

PIF 0.55 2.17 1.19

41 How much is your mouth
condition preventing you
from swallowing solid
foods?

PIF 0.55 2.00 1.10

42 How difficult is it for you to
eat in front of your family?

PSB 0.5 2.11 1.06

43 How much pain does your
mouth condition cause you
in the throat?

PIF 0.44 2.17 0.95

44 How much are your treatment
“side effects” affecting
your daily life activities?

TRE 0.44 2.17 0.95

45 How much is your mouth
condition preventing you
from swallowing liquid
foods?

PIF 0.44 2.00 0.88

46 How much does your oral
condition make you
uncomfortable while
having hot or cold foods/
drinks?

PIF 0.44 1.94 0.86

47 How much is your mouth
condition affecting eating
habits (e.g., had to use a
spoon to eat instead of
hand)?

PIF 0.33 1.78 0.59

48 How much difficulty do you
face in using a straw for
drinks?

PIF 0.28 1.44 0.40

DD, difficulties with diagnosis; PIF, physical impairment and functional limitations; PSB, psychological and social wellbeing; TRE, effect of
treatment on daily life.

OOOO ORIGINAL ARTICLE

Volume 123, Number 3 Tadakamadla et al. 343
from the same institution. Such individuals had never
been diagnosed with any chronic systemic disease and
had a functional natural dentition,31 with at least 20
teeth, no deep periodontal pockets, and no oral
mucosal abnormalities. All patients completed a
questionnaire consisting of the OPMD QoL
questionnaire, global self-ratings of oral health, the
impact of the disease on overall well-being, and the
COMDQ.16 The COMDQ was translated into Telugu
for this purpose by using a standard forwarde
backward translation technique, as described earlier.28

The self-ratings of oral health and overall well-being
were scored by using a five-point Likert scale,
ranging from excellent to very poor and from not at all
to very much, respectively. The dimensionality of the
20-item OPMD QoL questionnaire was assessed by



Table II. Final questionnaire: This questionnaire asks about the effect of your mouth condition on daily life activities.
Please tick one box for each item to indicate the extent to which you have been affected by the below provided
problems during the past 4 weeks

Not at all A little Somewhat Quite a bit Very much

1 How difficult was it for you to get your
mouth condition diagnosed?

2 How much did the need to visit many doctors
for getting your mouth condition
diagnosed affect daily life activities?

3 How stressful was it for you to take a variety
of treatments before being diagnosed with
your mouth condition?

4 How much pain and agony does your mouth
condition cause you?

5 How much burning sensation do you
experience while having spicy food?

6 How difficult is it for you to open your
mouth widely?

7 How much is your oral condition causing
you to limit your desired foods?

8 How much is your mouth condition limiting
you from enjoying your meals?

9 How much does your mouth condition affect
your taste sensation?

10 How much dryness do you feel in your
mouth?

11 How frustrated are you because of your oral
condition?

12 How depressed or low do you feel because of
your mouth condition?

13 In general, how much is your mouth
condition affecting your relationship with
family and friends?

14 How much is your mouth condition affecting
your satisfaction with life?

15 How scared are you about the possibility of
your oral condition turning into cancer?

16 How scared are you about the outcome of
this condition affecting your life?

17 How embarrassing is it for you to eat foods at
parties, functions, or other social
gatherings?

18 How much pain do you experience with
treatment of your oral condition?

19 How satisfied are you with the effectiveness
of treatment for your mouth condition?

20 How much are your treatment appointments
affecting your daily schedule?

ORAL MEDICINE OOOO

344 Tadakamadla et al. March 2017
using an exploratory factor analysis (EFA). After
2 weeks, the OPMD QoL questionnaire was again
administered to 40 of the above 150 patients with
OPMDs (11 with OL, 15 with OSF, and 14 with OLP),
who attended the clinics for follow-up treatment, to
assess its reliability on repeated administrations.
Statistical analyses
Content analysis of the qualitative data obtained from
patients was performed with NVivo, using established
qualitative methodology.32,33 Coding in NVivo was
done by two individuals independently. The agreement
between the coders was measured by using kappa
agreement. Kappa measures of 0.60 to 0.80 and greater
than 0.80 are considered “substantial” and “perfect,”
respectively.34 Statistical analysis for assessing the
validity and reliability of OPMD QoL questionnaire
was conducted by using SPSS Statistics for Windows,
Version 22.0 (SPSS Inc., Chicago, IL). Spearman and
Pearson correlation coefficients were used to evaluate
the correlation of OPMD QoL questionnaire and its



Table III. Discriminant validity and reliability statistics of the OPMD QoL

Cronbach’s
alpha ICC (95% CI)

OPMD
patients

Comparison
group t value, significance

Difficulties with diagnosis 0.75 0.89 (0.79-0.94) 4.99 (1.93) 3.64 (1.44) 6.85, 0.0001
Physical and functional

limitations
0.91 0.88 (0.77-0.94) 14.90 (9.69) 4.72 (3.57) 10.77, 0.0001

Psychological and Social
wellbeing

0.86 0.86 (0.73-0.93) 18.24 (4.13) 9.57 (3.30) 20.11, 0.0001

Effect of treatment on daily
life

0.70 0.89 (0.79-0.94) 5.53 (1.86) 4.06 (1.77) 7.02, 0.0001

OPMD QoL questionnaire
overall score

0.93 0.95 (0.90-0.97) 43.66 (8.73) 26.97 (8.84) 16.45, 0.0001

CI, confidence intervals; ICC, intra-class correlation coefficient; OPMD, oral potentially malignant disorder; QoL, quality of life.

Table IV. Correlation of OPMD QoL scores with global self-ratings and chronic oral mucosal disease questionnaire
for concurrent validity

Pain and functional
limitation

Medications and
side effects

Social and
emotional

Patient
support

Overall
COMDQ score

Self-rating
oral health

Self-rating impact
on overall
well-being

Difficulties with diagnosis 0.36y 0.36y 0.46y 0.07* 0.46y 0.36y 0.42y

Physical and functional
limitations

0.59y 0.64y 0.70y 0.14* 0.75y 0.49y 0.53y

Psychological and Social
wellbeing

0.33y 0.61y 0.89y 0.25y 0.76y 0.60y 0.65y

Effect of treatment on daily
life

0.51y 0.71y 0.58y 0.16y 0.69y 0.47y 0.45y

Overall OPMD QoL
questionnaire score

0.53y 0.72y 0.86y 0.21y 0.85y 0.60y 0.64y

COMDQ, Chronic Oral Mucosal Disease Questionnaire; OPMD, oral potentially malignant disorder; QoL, quality of life.
*P ¼ .05.
yP ¼ .01.
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domains with global self-ratings and the COMDQ,
respectively. Correlation coefficients greater than 0.30
were considered high.35 Unpaired t test was used to
compare the overall and domain scores of OPMD
QoL questionnaire between patients with OPMDs and
healthy individuals.

Data collected from patients with OPMDs were used
for factor analysis. A minimum sample size of 140 was
calculated for the factor analysis, based on the range of
observed communalities for the items and an item/fac-
tor ratio of 5.36 Principal axis factor analysis rotation
was conducted by using Varimax. As the final items
obtained by item reduction could be grouped into four
domains, we restricted the number of factors to be
extracted to four. Kaiser’s criterion (eigenvalue >1)
was used to determine the number of factors to be
retained. The reliability of the questionnaire was
evaluated by internal consistency and testeretest
reliability by using Cronbach’s alpha and intraclass
correlation coefficient (ICC) with 95% confidence
interval, respectively. Cronbach’s alpha values of 0.7
or greater were considered “acceptable,”37 and ICCs
greater than 0.8 were considered “excellent,” whereas
ICCs in the range of 0.6 to 0.8 were considered
“good.”38
RESULTS
More than half of the participants (59%) who contrib-
uted to item generation were males, and the mean age
was 34.5 � 11.5 years. Among those patients who
participated in the evaluation of validity of reliability of
the OPMD QoL questionnaire, 62% were males, and
the mean age was 37.8 � 10.2 years.
Item generation
Fifteen personal interviews and three focus groups were
considered adequate samples for qualitative analysis, as
data saturation was reached by the 11th interview. There
was a strong level of agreement between the coders for
qualitative analysis (unweighted kappa agreement 0.66
and weighted kappa agreement 0.65). A total of 60 items
(48 from the qualitative analysis of interviews and focus
group discussions, and 12 items by reviewing the
existing questionnaires) were generated. Following the
Delphi technique with the clinical experts, 48 items
remained after deletion of a few items for redundancy
and repetition. These 48 items (Table I) could be
categorized under four domains on the basis of clinical
experience, being similar to the themes identified
through thematic analysis, as follows: difficulties with



Table V. Factor matrix of the final 20 items of OPMD
QoL instrument demonstrating factor loadings from
exploratory factor analysis

Items

Factor loading

1* 2y 3z 4x

How difficult is it for you to
open your mouth wide?

0.781

How much is your oral
condition causing you to
limit your desired foods?

0.779

How much is your mouth
condition limiting you from
enjoying your meals?

0.777

How much burning sensation
do you experience while
having spicy food?

0.771

How much does your mouth
condition affect your taste
sensation?

0.679

How much dryness do you
feel in your mouth?

0.406

How much pain and agony
does your mouth condition
cause to you?

0.334

How scared are you about the
possibility of your oral
condition turning into
cancer?

0.844

How scared are you about the
outcome of this condition
affecting your life?

0.824

How depressed or low do you
feel because of your mouth
condition?

0.710

How much is your mouth
condition affecting your
satisfaction with life?

0.651

How frustrated are you
because of your oral
condition?

0.601

In general, how much is your
mouth condition affecting
your relationship with
family and friends?

0.563

How embarrassing is it for
you to eat foods at parties,
functions, or other social
gatherings?

0.446

How much did the need to
visit many doctors for
getting your mouth
condition diagnosed affect
daily life activities?

0.899

How difficult was it for you to
get your mouth condition
diagnosed?

0.859

How stressful was it for you
to take a variety of
treatments before being
diagnosed with your mouth
condition?

0.650

(continued on next column)

Table V. Continued

Items

Factor loading

1* 2y 3z 4x

How satisfied are you with the
effectiveness of treatment
for your mouth condition?

�0.805

How much are your treatment
appointments affecting
your daily schedule?

0.631

How much pain do you
experience with treatment
of your oral condition?

0.581

OPMD, oral potentially malignant disorder; QoL, quality of life.
*Factor 1: Physical impairment and functional limitations.
yFactor 2: Psychological and social well-being.
zFactor 3: Difficulties with diagnosis.
xFactor 4: Effect of treatment on daily life.
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diagnosis, physical impairment and functional
limitations, psychological and social well-being, and
effect of treatment on daily life. A five-point bipolar
Likert response scale was used to quantify the 48 items.
The five options used were not at all, a little bit,
somewhat, quite a bit, and very much.

Item reduction
The mean impact score for all the items ranged from
0.40 to 3.12. The item “burning sensation” had the
highest impact score, whereas the question on “using
straw” had the lowest. There were 21 items that had an
impact score of more than 1.5 and were endorsed by
50% or more individuals: three each in the domains of
difficulties with diagnosis and effect of treatment on
daily life, eight in physical impairment and functional
limitations, whereas psychological and social well-being
consisted of seven items.

Pretesting of the questionnaire
During pretesting, most patients felt that two items
(“How much is the difficulty you have in opening your
mouth preventing you from having certain foods?” and
“How difficult is it for you to open your mouth
widely?”) belonging to the domain physical impairment
and functional limitations to be similar. The redundant
item was deleted, and the final questionnaire consisted
of 20 items (Table II). Items 1 to 3 belong to the domain
difficulties with diagnosis, and the domain physical
impairment and functional limitations consists of
items 4 to 10. Items 11 to 17 and 18 to 20 belong to
the domains psychological and social well-being and
the effect of treatment on daily life, respectively.
Validity and reliability
Table III demonstrates that patients with OPMDs had
significantly higher scores in all of the domains, and
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their overall summary scores were also higher than
those of the healthy group. In particular, the score for
the physical and functional limitations domain in
patients with OPMDs was approximately three times
of that found in the healthy group (14.90 vs 4.72).
All of the dimensions of the OPMD QoL
questionnaire correlated significantly positively with
the domains of the COMDQ and also with global
self-ratings (Table IV). The highest correlation
(r ¼ 0.89) was observed between the psychological
and social well-being domain of the OPMD QoL
questionnaire and the social and emotional domain of
the COMDQ. In addition, the OPMD QoL
questionnaire and the COMDQ exhibited a strong
overall correlation (r ¼ 0.85). All the domains of
the OPMD QoL questionnaire and the overall
questionnaire exhibited acceptable internal
consistency. The physical and functional limitations
domain had the highest Cronbach’s alpha value (0.91)
among all the domains, and the overall scale had a
Cronbach’s alpha value of 0.93. All of the domains
and the overall scale also had excellent reliability on
repeated administrations (see Table III) with the
overall OPMD QoL scale having an ICC of 0.95
(95% confidence interval 0.90-0.97). Factor loading
for all the items ranged from 0.334 to 0.890, and
there were no cross-loadings (Table V). All of the
factors had eigenvalues greater than 1, and the total
variance explained by the four factors was 54.5%.
Results from the EFA revealed a four-factor structure
that exactly conformed to the four domains of the
questionnaire.

DISCUSSION
We have reported here the development and psycho-
metric properties of a condition-specific QoL ques-
tionnaire for patients with OPMDs. This was
motivated by our systematic review that revealed the
literature on QoL in patients with OPMD to be very
limited.9 Our questionnaire consists of 20 items, with
five responses for each item. A score is given to
each response, and the sum of the scores on all the
items constitutes the overall score. The response for
each item is scored from 0 to 4 with “not at all ¼ 0”
and “very much ¼ 4.” The item “How satisfied are
you with the effectiveness of your treatment for this
mouth condition?” is scored reversely with “not at
all ¼ 4” and “very much ¼ 1.” The summary score
of the questionnaire ranges from 0 to 80, with a
higher score indicating poorer QoL.

In this study, we took inputs from both patients and
clinicians. Steiner and Norman8 stated that clinicians
could be considered experts at the observation of the
outward clinical manifestations of a disease or
disorder; however, only those who have the condition
can report on subjective perceptions.16 Riordain et al.
also stressed the importance of including patients in
developing a QoL questionnaire.39 Our use of more
than one source for item generationdpatients, previous
questionnaires, and clinical expertsdprovides high
content validity to the newly developed OMPD QoL
questionnaire.

This questionnaire has covered several specific
symptoms related to OPMDs, as well as issues related
to psychological and social well-being in this group of
patients. It has also included questions related to the
effect of delayed diagnosis, which is a common feature
in OPMD cases, and the effect of prolonged treatment
procedures on the everyday aspects of life. These
questions have not been covered comprehensively in
any of the previous oral healtherelated QoL ques-
tionnaires or head and neck cancerespecific question-
naires that we reviewed. For instance, the Oral Health
Impact Profile questionnaire14 is too generic and only
records the overall effect of the oral cavity on various
aspects of life. Furthermore, its development involved
patients from a private dental practice and not from
an Oral Medicine speciality.16,24 In contrast, cancer-
specific QoL questionnaires, such as the head and
neck module of the European Organisation for
Research and Treatment of Cancer QoL Questionnaire
consists of items very specific to head and neck cancer,
not all of which might have relevance to patients with
OPMDs.19 Also, the development of the COMDQ did
not include patients with OSF and OL, which are habit-
related disorders,11 which are common in our study
region.40

For our questionnaire, we chose to use a recall period
of 4 weeks, taking into consideration that OPMDs are
chronic conditions that progress gradually if left un-
treated and symptoms can increase or decrease over
time. A 4-week recall period was considered suitable as
the U.S. Food and Drug Administration’s Patient-
Reported Outcome guidelines demonstrate that those
questionnaires that rely on patients’ memory by using a
long recall period have less content validity.41 A recall
period similar to our questionnaire has been used for
QoL questionnaires for patients with many other
chronic diseases.41

For item reduction, we used the clinical impact
method, rather than a psychometric technique (viz., fac-
tor analysis). Juniper et al.27 compared both these
approaches to an asthma QoL questionnaire and found
that the two approaches resulted in quite different
questionnaires. They demonstrated that the three most
important and clinically relevant items failed to make
their place in the questionnaire that was developed by
factor analysis.27 Therefore, a clinical impact method
seems more sensible, as it allows inclusion of items of
particular importance to patients.
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As recommended by the U.S. Food and Drug
Administration for the development of patient-reported
outcome questionnaires, the response options used in
this questionnaire were kept simple and clear.42 All the
patients who participated in pretesting were able to
differentiate between the responses, and none of them
reported any difficulty in choosing the appropriate
response. Further, the choice of response scale chosen
for this questionnaire conforms to the responses
usually expressed by the patients in interviews and
focus discussions when probed on the strength of the
impact of the disease on their daily life activities.

On evaluating the psychometric properties of the
newly developed questionnaire, it was observed that the
four-factor structure obtained by EFA conformed to the
hypothesized multidimensionality of the questionnaire.
The OPMD QoL questionnaire also exhibited good
convergent validity and discriminant validity. In addi-
tion, the OPMD QoL questionnaire had excellent reli-
ability. For reliability on repeated administrations, we
have used an interval of 2 weeks, as this avoids any
clinical change and recollection bias.43

This study has several strengths and weaknesses.
Important established guidelines27,30,42,44 were followed
in the development of this questionnaire. Inputs from
both patients and clinical experts were obtained. The
applicability is, however, focused on disorders common
in South Asiadless so in the Western world. There was
a marginal over-representation of patients with OLP in
qualitative data collection. The questionnaire was
developed in a particular language but is available in
English and is ready for use in different contexts after
translation and cross-cultural adaptation.

The risk of malignant transformation in OPMDs varies
according to disease entities, individual patients, and
anatomic sites. Such a risk causes concern to patients,
impacting theirQoL.However, the studywasnot designed
to quantify this risk. There is much controversy over the
accuracy of clinical, histologic, and molecular markers of
risk,45 and attempts to record these (e.g., epithelial
dysplasia, human papillomavirus infection status, or
genetic changes) were beyond the scope of this study.

CONCLUSIONS
The OPMD QoL questionnaire is the first condition-
specific questionnaire to evaluate QoL in patients with
OPMDs. The questionnaire comprises 20 items
measuring four domains and was found to be simple
and comprehensible by the target population. The factor
structure of the questionnaire conformed to the four
hypothesized domains. The overall scale demonstrated
good concurrent validity, with strong correlations with
the COMDQ and global self-ratings. It also had good
discriminant validity, with patients with OPMDs
reporting poorer QoL compared with healthy
individuals. The internal consistency of the overall
scale and the domains was acceptable, and the reli-
ability on repeated administrations was excellent. We
recommend the use of this questionnaire in epidemio-
logic and treatment studies on this group of disorders.

We would like to thank the faculty of the Department of Oral
Medicine and Radiology of Panineeya Institute of Dental
Sciences & Research Centre, Hyderabad, and the patients
involved in this study for their contribution and support. We
also gratefully acknowledge the support extended by the
management of the institute.
REFERENCES
1. Warnakulasuriya S, Johnson NW, van der Waal I. Nomenclature

and classification of potentially malignant disorders of the oral
mucosa. J Oral Pathol Med. 2007;36:575-580.

2. Kumar S, Debnath N, Ismail MB, et al. Prevalence and risk fac-
tors for oral potentially malignant disorders in Indian population.
Adv Prev Med. 2015;2015:208519.

3. Chen TH, Li L, Kochen MM. A systematic review: how to choose
appropriate health-related quality of life (HRQOL) measures in
routine general practice? J Zhejiang Univ Sci B. 2005;6:936-940.

4. Asadi-Lari M, Tamburini M, Gray D. Patients’ needs, satisfaction,
and health related quality of life: towards a comprehensive model.
Health Qual Life Outcomes. 2004;2:32.

5. KerrC,NixonA,WildD.Assessinganddemonstratingdata saturation
in qualitative inquiry supporting patient-reported outcomes research.
Expert Rev Pharmacoecon Outcomes Res. 2010;10:269-281.

6. Carr AJ, Higginson IJ, Robinson PG. How to choose a quality of
life measure. In: Carr AJ, Higginson IJ, Robinson PG, eds.
Quality of Life. London, UK: BMJ Books; 2003:88-100.

7. Patrick DL, Deyo RA. Generic and disease-specific measures in
assessing health status and quality of life. Med Care. 1989;27:
S217-S232.

8. Streiner DL, Norman GF. Devising the items. In: Streiner DL,
Norman GF, eds. Health Measurement Scales: A Practical Guide
to Their Development and Use. ed 4. New York: Oxford Uni-
versity Press; 2008:17-36.

9. Tadakamadla J, Kumar S, Johnson NW. Quality of life in patients
with oral potentially malignant disorders: a systematic review.
Oral Surg Oral Med Oral Pathol Oral Radiol. 2015;119:644-655.

10. Kerr AR, Warnakulasuriya S, Mighell AJ, et al. A systematic
review of medical interventions for oral submucous fibrosis and
future research opportunities. Oral Dis. 2011;17:42-57.

11. van der Waal I. Potentially malignant disorders of the oral and
oropharyngeal mucosa: terminology, classification and present
concepts of management. Oral Oncol. 2009;45:317-323.

12. George A, Sreenivasan BS, Sunil S, et al. Potentially malignant
disorders of oral cavity. Oral Maxillofac Pathol. 2011;2:95-100.

13. Mortazavi H, Baharvand M, Mehdipour M. Oral potentially
malignant disorders: an overview of more than 20 entities. J Dent
Res Dent Clin Dent Prospects. 2014;8:6-14.

14. Tabolli S, Bergamo F, Alessandroni L, Di Pietro C, Sampogna F,
Abeni D. Quality of life and psychological problems of patients
with oral mucosal disease in dermatological practice. Derma-
tology. 2009;218:314-320.

15. McGrath C, Hegarty AM, Hodgson TA, Porter SR. Patient-centred
outcome measures for oral mucosal disease are sensitive to treat-
ment. Int J Oral Maxillofac Surg. 2003;32:334-336.

16. Ni Riordain R, Meaney S, McCreary C. A patient-centered
approach to developing a quality-of-life questionnaire for chronic

http://refhub.elsevier.com/S2212-4403(16)30670-8/sref1
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref1
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref1
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref2
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref2
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref2
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref3
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref3
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref3
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref4
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref4
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref4
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref5
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref5
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref5
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref6
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref6
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref6
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref7
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref7
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref7
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref8
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref8
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref8
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref8
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref9
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref9
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref9
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref10
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref10
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref10
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref11
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref11
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref11
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref12
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref12
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref13
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref13
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref13
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref14
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref14
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref14
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref14
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref15
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref15
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref15
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref16
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref16


OOOO ORIGINAL ARTICLE

Volume 123, Number 3 Tadakamadla et al. 349
oral mucosal diseases. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2011;111:578-586:586.e1-2.

17. Adulyanon S, Sheiham A. Oral impacts on daily performances.
In: Slade GD, ed. Measuring Oral Health and Quality of Life.
Chapel Hill, NC: University of North Carolina; 1997:151-160.

18. Streiner DL, Norman GF. Health Measurement Scales: A Prac-
tical Guide to Their Development and Use. ed 4. New York:
Oxford University Press; 2008.

19. Singer S, Araujo C, Arraras JI, et al. Measuring quality of
life in patients with head and neck cancer: update of the
EORTC QLQ-H&N Module, Phase III. Head Neck. 2015;37:
1358-1367.

20. Rogers SN, Lowe D, Brown JS, Vaughan ED. The University of
Washington head and neck cancer measure as a predictor of
outcome following primary surgery for oral cancer. Head Neck.
1999;21:394-401.

21. Ringash J, Bezjak A. A structured review of quality of life
instruments for head and neck cancer patients. Head Neck.
2001;23:201-213.

22. Rogers SN, Forgie S, Lowe D, Precious L, Haran S,
Tschiesner U. Development of the international classification of
functioning, Disability and health as a brief head and neck
cancer patient questionnaire. Int J Oral Maxillofac Surg.
2010;39:975-982.

23. Ni Riordain R, McCreary C. Validity and reliability of a
newly developed quality of life questionnaire for patients with
chronic oral mucosal diseases. J Oral Pathol Med. 2011;40:
604-609.

24. Slade GD, Spencer AJ. Development and evaluation of the
oral health impact profile. Community Dent Health. 1994;11:
3-11.

25. Tsakos G, Marcenes W, Sheiham A. Evaluation of a modified
version of the index of Oral Impacts on Daily Performances (OIDP)
in elderly populations in two European countries. Gerodontology.
2001;18:121-130.

26. Hsu C, Sandford BA. The Delphi technique: making sense of
consensus. Pract Assess Res Eval. 2007;12:1-8.

27. Juniper EF, Guyatt GH, Streiner DL, King DR. Clinical impact
versus factor analysis for quality of life questionnaire construc-
tion. J Clin Epidemiol. 1997;50:233-238.

28. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines
for the process of crosscultural adaptation of self-report measures.
Spine. 2000;25:3186-3191.

29. Rose MS, Koshman ML, Ritchie D, Sheldon R. The devel-
opment and preliminary validation of a scale measuring the
impact of syncope on quality of life. Europace. 2009;11:
1369-1374.

30. Patrick DL, Burke LB, Gwaltney CJ, et al. Content
validitydestablishing and reporting the evidence in newly
developed patient-reported outcomes (PRO) instruments for
medical product evaluation: ISPOR PRO Good Research
Practices Task Force report: Part 2eassessing respondent
understanding. Value Health. 2011;14:978-988.
31. World Health Organization. Recent advances in oral health.
Report of a WHO Expert Committee. WHO Tech Rep Ser.
1992;826:1-37.

32. Krippendorf KL. Content Analysis: An Introduction to its Meth-
odology. Beverly Hills, CA: Sage; 1980.

33. Boyatzis RE. Transforming Qualitative Information. Thousand
Oaks, CA: Sage Publications; 1998.

34. Landis JR, Koch GG. The measurement of observer agreement
for categorical data. Biometrics. 1977;33:159-174.

35. Hemphill JF. Interpreting the magnitudes of correlation co-
efficients. Am Psychol. 2003;58:78-79.

36. Mundfrom DJ, Shaw DG, Ke TL. Minimum sample size rec-
ommendations for conducting factor analyses. Int J Test. 2005;5:
159-168.

37. Nunnaly J. Psychometric Theory. New York: McGraw-Hill;
1978.

38. Bartko JJ. The intraclass correlation coefficient as a measure of
reliability. Psychol Rep. 1966;19:3-11.

39. Ni Riordain R, Meaney S, McCreary C. Impact of chronic oral
mucosal disease on daily life: preliminary observations from a
qualitative study. Oral Dis. 2011;17:265-269.

40. Nigam NK, Aravinda K, Dhillon M, Gupta S, Reddy S, Srinivas
Raju M. Prevalence of oral submucous fibrosis among habitual
gutkha and areca nut chewers in Moradabad district. J Oral Biol
Craniofac Res. 2014;4:8-13.

41. Norquist JM, Girman C, Fehnel S, DeMuro-Mercon C,
Santanello N. Choice of recall period for patient-reported
outcome (PRO) measures: criteria for consideration. Qual Life
Res. 2012;21:1013-1020.

42. Speight J, Barendse SM. FDA guidance on patient reported out-
comes. BMJ (Clinl Res Ed.). 2010;340:c2921.

43. Kumar S, Kroon J, Lalloo R, Johnson NW. Psychometric prop-
erties of translation of the child perception questionnaire (CPQ11-
14) in Telugu speaking Indian children. PLoS One. 2016;11:
e0149181.

44. Reeve BB, Wyrwich KW, Wu AW, et al. ISOQOL recommends
minimum standards for patient-reported outcome measures used
in patient-centered outcomes and comparative effectiveness
research. Qual Life Res. 2013;22:1889-1905.

45. Warnakulasuriya S, Ariyawardana A. Malignant transformation
of oral leukoplakia: a systematic review of observational studies.
J Oral Pathol Med. 2016;45:155-166.
Reprint requests:

Jyothi Tadakamadla, BDS, MDS, PhD Candidate
Menzies Health Institute Queensland and School of Dentistry and
Oral Health
Griffith University
Gold Coast 4215
Australia
Jyothi.tadakamadla@griffithuni.edu.au; docjyotia@yahoo.co.in

http://refhub.elsevier.com/S2212-4403(16)30670-8/sref16
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref16
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref17
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref17
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref17
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref18
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref18
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref18
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref19
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref19
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref19
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref19
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref20
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref20
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref20
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref20
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref21
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref21
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref21
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref22
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref22
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref22
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref22
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref22
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref23
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref23
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref23
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref23
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref24
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref24
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref24
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref25
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref25
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref25
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref25
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref26
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref26
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref27
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref27
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref27
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref28
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref28
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref28
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref29
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref29
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref29
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref29
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref30
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref30
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref30
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref30
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref30
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref30
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref30
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref30
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref31
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref31
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref31
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref32
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref32
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref33
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref33
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref34
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref34
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref35
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref35
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref36
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref36
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref36
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref37
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref37
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref38
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref38
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref39
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref39
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref39
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref40
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref40
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref40
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref40
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref41
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref41
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref41
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref41
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref42
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref42
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref43
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref43
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref43
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref43
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref44
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref44
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref44
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref44
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref45
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref45
http://refhub.elsevier.com/S2212-4403(16)30670-8/sref45
mailto:Jyothi.tadakamadla@griffithuni.edu.au
mailto:docjyotia@yahoo.co.in

	Development and validation of a quality-of-life questionnaire for patients with oral potentially malignant disorders
	Materials and Methods
	Item generation
	Item reduction
	Formatting of the questionnaire
	Pretesting of the questionnaire
	Validity and reliability
	Statistical analyses

	Results
	Item generation
	Item reduction
	Pretesting of the questionnaire
	Validity and reliability

	Discussion
	Conclusions
	References


