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Development of a Tool to Assess Barriers Faced by Children
with Special Needs in Utilizing Dental Care Services
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A b s t r ac t
Aim: To develop and validate a questionnaire based on the Institute of Medicine (IOM) model of healthcare disparities to assess the barriers
faced by children with special needs in utilizing dental care services, as perceived by their caregivers and dental professionals, in Chennai city.
Materials and methods: Based on the IOM model, two questionnaires were developed to assess barriers to dental care utilization from the
dentist and caregiver’s perspective. Content, face validation was done. Test-retest reliability was checked.
Results: Scale- Content validity index (S-CVI) value of 0.8 was obtained for both the scales. Cronbach’s alpha value of 0.52 and 0.62 was obtained
cfor the dentist and caregiver questionnaire, respectively.
Conclusion: The present study showed that the developed questionnaire was a reliable and valid tool to assess barriers faced by children with
special needs in utilizing dental care services in an Indian context.
Clinical significance: The present study paves the way for further research on barriers encountered by children with special needs and its
myriad implications in developing countries like India.
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Introduction

T

he Census of India in 2011 estimated that disability has affected
nearly 1.2 million which approximates to about 2.21% of the total
population of the country. Amongst these 29% (46.2 lakhs) of them
belong to children of the age group of less than 19 years.1 The term
‘disabled’ has undergone numerous changes in the epidemiological
aspect rendering precise estimation of the affected population a
tedious task. The pioneer inclusion of the disabled population in
the census was made in 1872, following which it was dropped from
1991. In 2001 and 2011, 5 and 8 types of disabilities were included
respectively.2 However, none of them were able to give a correct
estimate of the actual burden has increased the disability-related
burden. The implementation of ‘Right to disability act’ in 1995 with
7 disabilities which was later replaced in 2014 with 21 disabilities
included under its domain. This modification in the term ‘disability’
over the years has, in turn, raised the count and global concern for
children with special needs.
People with disability face a lot of health issues in their day to
day life. This scenario may be explained by the relationship between
individuals with disabilities and their environments. Penchansky and
Thomas operationalized the concept in terms of ‘‘five As’’: affordability,
availability, accessibility, accommodation and acceptability as the
common factors influencing the utilization of healthcare services.3
Various human ecological models have examined the interactions
by structuring the individual and the environment into four domains
of influence that include (i) individual influences, which operate
at the personal level and involve health, attitude and impairment,
(ii) interpersonal influences, which involve social relationships with
family, friends, and professionals, (iii) organizational level influence,
which includes attributes of institutions within the community,
such as programs and staff; and (iv) community influences, such as
public transportation and the natural environment which involve the
community-at-large.4 Although similar healthcare models have been
designed using these 5A’s as their basic framework, the IOM model of
access to healthcare services, an extension of the Aday and Andersen
model, specifically addresses the issue of equitable versus disparate
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healthcare. This model especially addresses the structural, financial
and personal barriers in the equitable use of healthcare services and
the resulting health outcome. Literature reveals that people with
disabilities are more likely to have unmet healthcare needs and use
fewer medical services associated with preventive care or health
maintenance.3 Keeping these in consideration, for these children
oral health is far from their priority, as it is always dependent on their
general health and oral hygiene maintenance by their caregiver.
Though plenty of cross-sectional studies have reported barriers faced
in dental care delivery among disabled children, there are hardly any
available standardized questionnaires for assessing barriers faced by
disabled children in utilizing dental care.5-8 Thus the aim of this study
was to develop and validate a questionnaire based on the IOM model
of healthcare disparities to assess the barriers faced by children with
special needs in utilizing dental care services, as perceived by their
caregivers and dental professionals, in Chennai city.

M at e r i a l s

and methods

Questionnaire Development
Based on the IOM model, two questionnaires were developed. One
questionnaire consisted of 15 items including, the demographic
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details, the pattern of utilizing dental care services, architectural
limitations of dental clinics, cultural and financial barriers faced
in the utilization of dental care services. This was administered
to the caregivers of children with special needs. Another 17 items
questionnaire to assess the dental practitioners’ perspective
was developed, which included demographic details, barriers
encountered in treating children with special needs and attitude
based questions. A total of 32 closed-ended questions were
assessed which were predominantly of Yes/No type or had multiple
options form which the respondents had to choose from. The
former questionnaire addressing the caregivers’ perspective was
also translated to the regional language (Tamil) and then backtranslated to English with the help from Tamil and English scholar,
to ensure consistency.

Study Design
A cross-sectional study was conducted to assess the validity and
reliability of these questionnaires. Participants in the study included,
parents/caregivers of children who spend more than 15 hours/
day with the disabled children and private dental practitioners
of Chennai city who had previous experiences of treating at least
one disabled child in his/ her clinic in the recent times (within past
3 months). Private dental care practioners who were members of a
Tamil Nadu Dental Council were only selected for this study. There
was no restriction on the type of disability which the children of
the participants had or the participating doctors faced in their
practice. It ranged from visual impairment, hearing impairment,
cerebral palsy with mental retardation, physically handicapped,
autism, ADHD to any form of intellectual disability as clinically
diagnosed and under treatment at a tertiary care center. The study
sample consisted of 100 female caregiver of disabled children aged
between 3 years and 15 years and 195 private dental practitioners
in Chennai city. The protocol was approved by the Institutional
Review Board. Verbal informed consent was obtained from the
participants. Privacy and confidentiality of the information obtained
was maintained throughout the study.

Validating Procedure
The questionnaires were assessed for the following validity:

Content Validity
Content validity was undertaken to ascertain whether the content
of the questionnaire was appropriate and relevant to the study
purpose. Content validity indicates whether the content reflects
a complete range of the attributes under study and is usually
undertaken three or more experts.9 To estimate the content validity
of the questionnaire, the principal investigator clearly defines the
objectives of the study and explain the conceptual framework of
the questionnaire using literature reviews. Once the questionnaire
is established, and the conceptual framework becomes clear
six experts from the field namely 4 pedodontist who deal with
special needs children, one dental practitioner and one general
practitioner who deal with special children on day to day basis
were chosen purposefully to review the drafted questionnaires
and ensure its consistency with the concept developed. Each
reviewer independently rated the relevance of each item on the
questionnaire to the conceptual framework using a 3 point Likert
scale (1 = essential, 2 = essential, but not useful, 3 = not useful). The
content validity index (CVI) was used to estimate the validity of the
individual items and scale.10
2

Face Validity
Face validity indicates the questionnaire appears to be appropriate
to the study purpose and content area. It is the easiest validation
process to undertake. It evaluates the appearance of the
questionnaire in terms of feasibility, readability, consistency of style
and formatting, and the clarity of the language used.11-13 Thus, face
validity is a form of usability rather than reliability. To determine
the face validity of our questionnaires, an evaluation form was
developed to help respondents assess each question in terms of:
• The clarity of the wording,
• The likelihood the target audience would be able to answer
the questions,
• The layout and style.
Twenty general dental practitioners from private clinics
of Chennai city and caregivers of children with special needs
attending a tertiary care center of Chennai city were randomly
selected and completed the face validity form on a Likert scale
of 1–4, strongly disagree = 1, disagree = 2, agree = 3, and strongly
agree = 4.

Construct Validity
Construct validity refers to the degree to which the items on an
instrument relate to the relevant theoretical construct.13,14 Construct
validity is a quantitative value rather than a qualitative distinction
between ‘valid’ and ‘invalid’. It helps to assess the extent to which a
measuring instrument accurately measures a theoretical construct
it is designed to measure. Measured by correlating performance
on the test with performance on a test for which construct validity
has already been done. To measure construct validity usually
factor analysis is done. Since our questionnaire was predominantly
knowledge, attitude-based to assess the barriers faced and the
outcomes were only categorical, which required the subjects to
choose 1 statement best reflecting their opinions from a list of
mutually exclusive options with no inherent order, construct validity
was not assessed. This type of question does not lend itself readily
to quantification, and hence factor analysis was not performed by
the investigators.
It was also ensured by the investigators that the sample of
participants who were included to assess the face validity was
entirely different from the pilot population for whom these
questionnaires were administered to assess the reliability.

Reliability
Once the validity procedures were completed, the final draft of the
questionnaire was examined to assess its reliability. Reliability refers
to the ability of a questionnaire to consistently measure an attribute
and how well the items fit together, conceptually.4,6 Although
reliability is necessary, is not sufficient to validate an instrument,
because an instrument may be reliable but not valid.13,15,16 Cronbach
and Shavelson17 suggested researchers should consider the
following issues when determining reliability:
• Stability of the questionnaire
• Internal consistency
• Equivalence.
Two estimators of reliability commonly used, internal
consistency reliability and test-retest reliability were both used
to assess the reliability of the questionnaire. The questionnaires
were administered to the randomly selected sample of 30 dentists
and 30 parents/caregivers twice within an interval of 4 weeks to
determine the reliability.
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Results

Test-retest

The English version of the drafted questionnaire for caregivers
was translated to Tamil back-translated to English and was found
to match with the original English version.

Test re-test reliability was tested among a pilot sample of 30 dental
practitioners and 30 caregivers of children with special needs in a
period of 4 weeks. The correlation ranged from 78–85%.

Content Validity

Discussion

According to the CVI index, a rating of three or four indicated invalid
content and this was found to be consistent with the conceptual
framework.10
Among the 32 questions assessed (15 for parents/caregivers and
17 for dentists), 2 of them (questions 1 and 2) for dental practitioners
were deemed to be invalid because they yielded CVIs of 4/6=0.6
and were henceforth removed from the final draft.
All the remaining items were valid with CVIs ranging from
0.7 (5/6) to 0.100 (6/6) and were retained. S-CVI for both the
questionnaire was 0.8 which is said to be highly acceptable (Table 1).

The purpose of this study was to determine the validity and
reliability of the questionnaire developed to assess the barriers
encountered by children with special needs in utilizing dental
care services.
The validity of the questionnaire was determined by calculating
the Content Validity Index of each item and scale which was found
to be in the acceptable range (0.7–1.00) and the two questions which
had a very low value of 0.4, and hence, removed from the final draft.
The modified English version of the questionnaire was
translated to the regional language (Tamil) and back-translated
to English. It was found to be consistent with the original version.
The test re-test reliability of a questionnaire is greatly dependent
on the interim period between the days of the administration of
the questionnaire. If it is too short, memory skills will influence
the response and yield confounding results. In case of a longer
time interval, the attribute being examined might get changed,
and low correlation may indicate this change rather than poor
reliability.18 In our present study, a period of 4 weeks was ensured
between the 2 consecutive administrations, as it was neither too
short nor too long.
Our research assessed a variety of barriers faced by dental
practitioners and caregivers of special children according to the
IOM model for healthcare utilization. These were consistent with
the findings of Thompson et al. who stated that affordability,
availability, accommodation, accessibility, and acceptability are

Face Validity
A rating of three or four on a 4-point Likert scale for each question
by the respondents is considered acceptable. Ninety-five percent
of the responded dentists indicated, they understood the
questions and found them easy to answer, and 90% indicated
the appearance and layout would be acceptable to the intended
target audience.
In case of the questionnaire for caregivers 95% indicated that
they did not understand question 4 which stated “Which among
the following is reflected by your child due to oral health problem
according to OHIP scale”, therefore this question was reframed as
“Which among the following is reflected by your child due to oral
health problem”

Table 1: Depicting the content validation of each item of both questionnaire
Expert 1
Items

Expert 2

Expert 3

Expert 4

Expert 5

Expert 6

PQ

DQ

PQ

DQ

PQ

DQ

PQ

DQ

PQ

DQ

PQ

DQ

Q1*

1

1

1

1

1

2

1

2

1

2

1

2

Q2*

1

2

1

2

1

2

1

2

1

1

2

2

Q3

1

1

1

1

1

1

1

1

1

1

1

1

Q4

1

2

1

1

1

1

2

1

1

1

1

1

Q5

1

1

1

1

1

1

1

1

1

1

1

1

Q6

1

2

1

1

1

1

1

1

1

1

1

1

Q7

1

2

1

1

1

1

1

1

1

1

1

1

Q8

1

1

1

1

1

1

1

1

1

1

1

1

Q9

1

1

1

1

1

1

1

1

1

1

1

1

Q10

1

1

1

1

1

1

1

1

1

1

1

1

Q11

1

1

1

1

1

1

1

1

1

1

1

1

Q12

1

1

1

1

1

1

1

1

1

1

1

1

Q13

2

1

1

1

1

1

1

1

1

1

1

1

Q14

1

1

1

1

1

1

1

1

1

1

1

1

Q15

1

1

1

1

1

1

2

1

1

1

1

1

Q16

–

1

–

1

–

1

–

1

–

1

–

1

Q17

–

1

–

1

–

1

–

1

–

2

–

2

DQ–Dentist questionnaire PQ–Parent/caregiver questionnaire
1 = Highly relevant, relevant
2 = Somewhat relevant , not relevant
* = Questions removed due to low CVI.
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the major barriers faced by patients with disabilities in access to
health care. 3
Similar studies by to assess parental perceptions on the barriers
faced by children with special needs by Gerreth,6 Linda et al.,
Sharifa8 and Bhaskar et al.19 have reported that availability of dental
services, dental fear, cost, income, accessibility to dental clinic are
few major barriers encountered in accessing dental care services.
The dentist perception of barriers faced by disabled children in
accessing dental services was reported by Adyanthaya et al.20 as
the lack of trained practitioners and motivation of caregivers as
the major determinants. Although there are pieces of evidence
regarding the barriers faced there is a lack of a validated tool based
on a healthcare model to assess the same among both practitioners
and caregivers, which is present in our study. The IOM model
was selected because it specifically addresses the equitable and
disparate healthcare with respect to both the health status of the
individual and available healthcare services.
In our present study, participants were comfortable filling in
their responses and there was no ambiguity of words or phrases.
Although question 4 which mentioned about oral health-related
quality of life, the participants found it hard to understand. Hence
it was modified to simpler terms to facilitate easy understanding.
Question 3 regarding the ‘Right to Disability Act 2016’ was mostly
left unanswered indicating the lack of awareness among the dental
practitioners. This implies the need to update the knowledge
among doctors to provide the right care to the patients in need
at the right time.
The overall reliability of the questionnaire administered to
the dentist and caregivers was 0.56 and 0.62, respectively. This
low value could be because of the questions in the questionnaire
were predominantly knowledge-based and also the educational
qualification among caregivers was not uniform leading to varying
levels of awareness.
The limitation of this study is that the findings cannot be
generalized to the adult population and the scale developed
was more subjective. Also, all the questions were closed-ended
expecting the respondents to choose from the given options
limiting the expression of participants’ perspectives. As the
questions were predominantly knowledge-based factor analysis
could not be performed. Further studies are recommended to
analyze the specific barriers with respect to each type of disability
and further address them to provide achieve health for all.
Though several studies have used a questionnaire to
understand the barriers faced, there is no standardized tool present
to assess the barriers encountered by special children. To the best of
our knowledge, this was the first study that has attempted to check
the validity and reliability of the self-developed questionnaire on
barriers faced by children with special needs using a healthcare
utilization model among the caregivers and dental practitioners
of south India.

C o n c lu s i o n
The present study showed that the developed questionnaire is a
reliable and valid tool in an Indian context. Results indicate that
the developed questionnaires have good psychometric properties
when tested among the dentist and caregivers populations in India.

4

Clinical

significance

The present study paves the way for further research on barriers
encountered by children with special needs and its myriad
implications in developing countries like India.
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