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Abstract

Background Children with disabilities experience poorer oral health and frequently have complex needs. The acces-
sibility of oral health care services for children with disabilities is crucial for promoting oral health and overall well-
being. This study aimed to systematically review the literature to identify the barriers and facilitators to oral health care
services for children with disabilities, and to propose priority research areas for the planning and provision of dental
services to meet their needs.

Methods This was a mixed methods systematic review. Multiple databases searched included MEDLINE, Scopus, Psy-
cINFO, EMBASE, and CINAHL. The search strategy included Medical Subject Heading (MeSH) terms related to children,
disabilities, and access to oral health. Eligibility criteria focused on studies about children with disabilities, discussing
the accessibility of oral health care.

Results Using Levesque’s framework for access identified barriers such as professional unwillingness, fear of the den-
tist, cost of treatment, and inadequate dental facilities. Facilitators of access offered insight into strategies for improv-
ing access to oral health care for children with disabilities.

Conclusion There is a positive benefit to using Levesque’s framework of access or other established frameworks

to carry out research on oral healthcare access, or implementations of dental public health interventions in order

to identify gaps, enhance awareness and promote better oral health practices. The evidence suggests that includ-
ing people with disabilities in co-developing service provision improves accessibility, alongside using tailored
approaches and interventions which promote understanding of the importance of dental care and increases aware-
ness for professionals, caregivers and children with disabilities.

Trial registration Protocol has been registered online on the PROSPERO database with an ID CRD42023433172
onJune 9, 2023.

Keywords Access, Disability, Children, Dental care, Oral health care

*Correspondence:

Maram Ali Alwadi

Malwadi@ksu.edu.sa

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12903-024-04767-9&domain=pdf

Alwadi et al. BMC Oral Health (2024) 24:1002

Background

The United Nations Children’s International Emergency
Fund (UNICEF) estimates the number of children with
disabilities is nearly 240 million [1]. According to the
World Health Organisation (WHO), disability is a com-
prehensive concept that encompasses impairments, limi-
tations in activities, and restrictions in participation. It
is not solely a biological or social construct, but rather
emerges from the interplay between health conditions
and various environmental and personal factors [2]. Chil-
dren with disabilities are at higher risk of poorer health
than the general population and the academic evidence
highlights the existence of health disparities between
children with and without disabilities [3]. Children with
disabilities also experience poorer oral health, with prob-
lems ranging from tooth decay and gingivitis to severe
periodontal disease [4]. One longitudinal clinical study
has identified that oral health inequity tends to begin in
childhood, perpetuating and increasing across the life-
course, with access to oral health care a key factor asso-
ciated with better oral health [5]. Compared to their
non-disabled peers, children with disabilities frequently
possess complex oral health care needs [6—10]. For exam-
ple, underlying health conditions may exert an effect on
oral health [6, 7], sensory and motor impairments may
affect their ability to attend routine dental care [8, 9] and
physical impairments can make oral health care prac-
tices, such as toothbrushing, challenging [10].
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Children with and without disabilities need support to
access healthcare services, but this can be variable and is
dependent on the skills and abilities of caregivers to dis-
tinguish between the type and extent of support needed
[11, 12]. Limited access to oral health care services links
to poor oral health outcomes, which may lead to inequal-
ities in oral health for children with disabilities [13, 14].
Access, however, is complex, it does not merely mean
physically entering a service, it has numerous constructs
and potentially modifiable factors such as negative atti-
tudes of professionals, a lack of service provision, or
poor geographical distribution of services, amongst oth-
ers. Then there are fixed factors such as a lack of socio-
economic resources in the family, or factors relating to
impairment, all of which create barriers to access.

Over the past four decades, various frameworks have
been developed to help understand healthcare access
dynamics [15-19]. One recent and comprehensive frame-
work is Levesque’s Conceptual Framework for Health-
care Access (Fig. 1), published in 2013 after an extensive
review of existing literature on healthcare access [20].
This framework offers a multidimensional perspective on
healthcare access within the context of health systems,
encompassing approachability, acceptability, availabil-
ity/accommodation, affordability, and appropriateness.
It takes into account socioeconomic determinants and
incorporates five corresponding abilities of individuals
and populations: to perceive, to seek, to reach, to pay, and
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Fig. 1 Levesque’s conceptual framework for healthcare access
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to engage, in healthcare access [20]. Unlike approaches
that solely focus on health system failures, Levesque’s
framework allows researchers to explore barriers to
access resulting from individuals’ abilities to perceive,
seek, reach, pay, or engage with healthcare. Access, as
defined in this framework, encompasses the opportunity
to identify, seek, reach, obtain, or use healthcare services
while meeting individual needs access [20].

Existing systematic reviews highlights main barriers to
dental services for individuals with disabilities, including
professional unwillingness to care for their teeth, fear of
the dentist, cost of treatment, lack of adaptation of access
routes to dental offices or clinics and inadequate health
care or dental facilities [21, 22]. The work by da Rosa
and colleagues [22] and Krishnan and colleagues [21]
only provides a brief overview because one is restricted
to including only cross-sectional studies, and the other
refers to barriers faced by caregivers alone. Neither rep-
resents a comprehensive analysis of the literature using a
broader theoretical framework. Moreover, these reviews
[21, 22] failed to discuss the facilitators of access to oral
health services for people with disabilities. Facilitators
of access may resolve barriers to accessing dental ser-
vices. In contrast, one qualitative study discusses facili-
tators and barriers, which cross-sectional studies fail to,
because the design does not infer cause and effect rela-
tionship [23]. However, this small-scale qualitative study
is about adults with disabilities in the UK and not gen-
eralizable to other populations. Children with disabilities
need support to access dental care, therefore, it is impor-
tant to identify factors that promote or inhibit access and
thereby provide a template of how to increase positive
oral health outcomes and attempt to reduce inequalities.

Using Levesque’s Conceptual Framework for Health-
care Access as an a priori framework, this study aimed
to (1) systematically review the literature to identify the
barriers and facilitators to oral health care services for
children with disabilities, and (2) to propose priority
research areas for the planning and provision of dental
services to meet their needs. The identification of barri-
ers and facilitators to dental care services among children
with disabilities could provide guidance for the develop-
ment of targeted interventions to improve access to oral
health care and overall health.

Methods

This study is a mixed method systematic review of the
evidence on access to oral health care services for chil-
dren with disabilities, up to 31* May 2024. Using Partici-
pant, Intervention, Comparator and Outcome (PICO) to
develop the question, the overarching research question
guiding this systematic review was “What interventions
or designs enable the accessibility of oral health care
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services for children with disabilities and their parents/
carers? Other questions are ‘“What are the barriers to
accessibility of oral health care services for children with
disabilities and their parents/carers?” “What increases uti-
lization of oral health care services for children with dis-
abilities and their parents/carers?’

The study follows the updated JBI methodological
guidance for conducting a mixed methods systematic
review [24].

Registration of the protocol and PRISMA guidelines

The review adhered to the guidelines provided by the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [25]. Prior to conducting the
systematic review, the authors developed a review pro-
tocol and registered it with the International Prospective
Register of Systematic Reviews PROSPERO on June 9,
2023, under the registration number (CRD42023433172).

Data sources and searches

The search strategy for this systematic review involved
searching multiple databases, including MEDLINE, Sco-
pus, PsycINFO, EMBASE, CINAHL and Google Scholar
to ensure a comprehensive coverage of relevant studies
beyond the databases. Backward or chain searching of
references, involves identifying and examining the refer-
ences or works and enables learning around the devel-
opment of a topic, whilst identifying experts in the area.
Forward searching of references within retrieved records
cited in an article after its publication enables finding
new theoretical developments in the area and consid-
eration of any other methodologies employed. Second
generation forward searching enables the researcher
to search for inconsistencies. This process of backward
and forward searching of references identified any addi-
tional relevant literature for inclusion. To ensure accu-
racy in the research terminology used, librarians from
The University of Sheffield and Manchester University
were consulted. Additional file 1. illustrates the complete
list of MeSH search terms and the full electronic search
strategy.

Eligibility criteria

Population

The studies included in the review included children with
disabilities aged 18 years or below. In cases where stud-
ies included both adults and children or adolescents, they
were considered eligible for inclusion if at least 75% of the
participants were children or adolescents, or if separate
outcome data were available for this subgroup. This study
uses People First language and employs the term children
with disabilities, rather than disabled children, although
it acknowledges that using the term disabled children
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implies that society creates barriers because it employs
language favored by the social model of disability [26].

Interventions

Studies discussing access or mentioning dimensions of
access to oral health care for children with disabilities
were included. Studies of reasonable adjustments and
improved access to oral health care for children with
disabilities were also included. Oral health studies that
solely focused on a particular condition (e.g., Down’s syn-
drome) or focused solely on the diagnosed oral health
condition (e.g., caries or periodontal disease) without
any mention of access were excluded. All oral healthcare
settings, including dental clinics, hospitals, community
health centers, or specialized dental facilities for children
with disabilities, were included.

Comparators

Studies with any comparator or no comparator were
included. Comparators included intervention or care as
usual, as well as studies utilizing alternative approaches
for access to oral health care.

Outcomes
The primary outcome assessed in the study was access
to oral health care for children with disabilities. If oth-
erwise eligible, for studies that did not report a relevant
outcome, attempts were made to contact the authors to
determine the outcome. In cases where it was not pos-
sible to determine this, the study was listed but the data
not fully extracted or included. There is a difference
between access to services and effectiveness [27]. There-
fore, papers reporting the ability to physically access, use
a service, and/or the standard of service provision were
included. Additionally, studies reporting the effectiveness
of measures or interventions designed to improve access
to the relevant services were reviewed.

Levesque et al’s model of access [20] was used as an
a priori framework to code how each study measured
dimensions of accessibility and corresponding abilities.

Study selection

The study included the following research designs: ran-
domized controlled trials, non-randomized controlled
studies, cohort studies, cross-sectional studies, and pro-
cess evaluations. Mixed method studies and qualita-
tive studies were also included. Systematic and scoping
reviews were used to identify primary studies but were
not directly included. Studies without primary data,
case reports, government reports, guidelines, editorials,
commentaries, opinion pieces and conference abstracts,
were excluded. Publications in English or Arabic lan-
guages, including Arabic due to the Arabic-speaking
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first and second authors, were included. No countries
were excluded from the study. No date restrictions were
applied in the search strategy, ensuring a comprehensive
inclusion of relevant studies regardless of their publica-
tion date. The search was completed up to 31st May 2024.

Inclusion screening

The articles resulting from the search were exported
to an Endnote library [28] and duplicates removed. To
ensure consistency, three reviewers (MA, AJ and JO)
screened an initial 100 references. Any queries or uncer-
tainties were resolved through discussion. Two review-
ers (MA, AJ) then independently assessed the evidence
for inclusion using the eligibility criteria at both the
title/abstract and full-text screening stages. Disagree-
ments were addressed through discussion and consensus.
In cases where consensus was difficult to reach, a third
independent researcher (JO) was involved. Studies that
did not meet the eligibility criteria during the full-text
screening stage were excluded, and reasons for exclusion
were recorded (See Fig. 2).

Extraction of data

Data were tabulated in an Excel sheet, which included
author and date, study design, country, sample size, type
of disability, outcomes, and barriers and facilitators to
access (See Table 1).

Two researchers (MA, AJ) utilized Levesque’s five
dimensions of accessibility and abilities of persons to
interact with the dimensions of accessibility. The table
was piloted for 10% of the studies and any discrepancies
were resolved through discussion before continuing. A
third member of the review team (JO) resolved conflicts
of agreement. Table 2 provides detailed analysis of the
dimensions of accessibility and ability to interact with the
dimensions.

Data synthesis and analysis

This mixed methods systematic review uses questions
focusing on different aspects of the same phenomenon.
Therefore, the synthesis took a convergent segregated
approach, which consisted of conducting separate and
independent quantitative and qualitative syntheses but
using thematic analysis for both [24]. Both syntheses
employed deductive thematic analysis based on the pre-
defined themes from Levesque et al’s model of access
[20]. This approach synthesized findings from both quali-
tative and quantitative studies, offering a comprehensive
understanding of access to oral health care for children
with disabilities.
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Fig 2 PRISMA Flowchart

Quality and risk of bias assessment strategy

Given the variety of research designs included in this
review, the quality of the studies was assessed using the
Quality Appraisal for Diverse Studies (QuADS) [29], and
risk of bias was evaluated using appropriate tools for each
study design (AXIS Tool for Cross-Sectional Design, and
Joanna Briggs Institute critical appraisal tools for both
qualitative and case-control studies) [30-32].

QuADS assesses various important aspects of the stud-
ies, such as the underlying theory, defined objectives,
appropriateness and rigor of the design, data collec-
tion methods, and analytical methods. It consists of 13
evaluative indicators, each rated on a four-point Likert
scale ranging from 0 (not at all) to 3 (complete), allow-
ing researchers to determine the extent to which each
criterion is met. To ensure consistency, two reviewers
(MA, AJ) conducted an initial pilot on 10% of the sam-
ple, resolving discrepancies through discussion or with a
third reviewer (JO). Table 3 provides detailed scoring of
the included studies.

Included studies were also critically appraised by two
independent reviewers (MW and A]J) for risk of bias,
using tools appropriate for each research design. Cross-
sectional studies were evaluated with the “Appraisal
Tool for Cross-Sectional Studies (AXIS)” [30] Table 4.
The standardized Joanna Briggs Institute (JBI) critical

appraisal checklists were used for qualitative research
[32] Table 5, and for case-control studies [31] Table 6.
Disagreements between reviewers were resolved through
discussion or consultation with a third reviewer.

Results

The PRISMA flowchart (Fig. 2) illustrates the search
results. After screening and applying the eligibility crite-
ria, a total of 36 studies were included in the review.

Study characteristics

The studies incorporated a range of research designs. The
majority of these studies (29 out of 36) adopted a cross-
sectional study design, representing 80 % of the total
papers. The next most common types of studies were
qualitative studies, accounting for 11 % of the included
papers, followed by case-control comparative studies (2
studies, 6%), and finally, one Mixed Method study (3%).
(See Table 1).

The studies included 17 different countries (See Fig. 3).
Among the countries represented in the included studies,
the United States (USA) emerged as the most prominent
location, contributing 10 studies. These studies encom-
passed a wide range of sample sizes, varying from 10
participants [33] to a significantly larger cohort of 12,539
participants [34].



Table 1 Characteristics of Included Studies

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Abduludinetal, (2019) [33]  Qualitative Malaysia 10 parents/ caregivers Cerebral Palsy The study identified five Barriers: Lack of family sup-

Al Agili et al,, (2004) [35] Cross-sectional  USA

Al Habashneh et al,, (2012) Cross-sectional  Jordan
[60]

714 parents Different disabilities

206 comprising 103 with DS Downs Syndrome (DS)
and 103 age and gender-

matched non-DS /public

school children

domains of promoting
and hindering factors
relating to the accessibility
of children with CP to oral
health care. These were
dental experience, family
support, mobility, ability
to pay and social value.

Association with lack

of insurance and difficulty
accessing dental services.
Waiting times of 3-6 months
barrier to access. Length

of time in waiting room
added to child’s distress.

The most common reason
cited for not taking children
to the dentist for DS group
was ‘Not aware of the dental
problems of their children

port to access care, poor
previous experience of ser-
vices, proximity of parking

at the clinic, lack of reason-
able adjustments to access
dental surgery, societal
discrimination about disability
Facilitators: Ability to pay, free
treatment, dental outreach
program, positive attitudes

of dental staff, sharing experi-
ences with other parents

of disabled children

Barriers: Difficulties in find-
ing willing dentists who
accept their health insurance,
lack of dentists'knowledge
and training in providing care.
Lack of transportation, Sched-
uling challenges such as long
wait times for appointments
and extended waiting

times at the dental office

also hindered access to care.
Facilitators: Private insurance
coverage

Barriers: Not aware of the den-
tal problems of their children,
no awareness of the impor-
tance of dental visit, Fear

of children as a reason

for not taking children to den-
tal care and financial.
Facilitators: Not mentioned
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
AlHammad et al,, (2020) [45] Cross-sectional ~ KSA 263 parents of autistic Autism Atotal of 41.4% of the par-  Barriers: Dislike of dental treat-
children ents visit the dental clinic ment, complications related

when the child complains to the medical condition,
about dental problems trouble in locating a compe-
and 54% find difficulty tent dentist.
in locating appropriate den-  Facilitators: Accessibility
tal clinic to deal with their of a variety of dental services
ASD children. Most parents
reported taking their child
to a private office (38.8%).
Only 3.8% of parents
reported that their children
had seizures during dental
procedures.

Allison et al., (2000) [36] Cross-sectional  France 204 reports on children DS Parents of children with DS Barriers: Time-consuming

with DS
161 reports on siblings
without DS

nearly twice as likely

to report problems finding
dental services. Parents 20x
more likely to use specialist
medical services than dental
services, indicating low
priority for oral healthcare.

healthcare, difficulty

finding dental services,
limited availability of dental
services, and a higher reliance
on specialist medical services
rather than dental services.
Insufficient behavior manage-
ment skills of the general
practitioner

Facilitators: individuals

with DS are more likely

to consult a dentist yearly

if they also seek speech
therapy and ophthalmology
services, suggesting an asso-
ciation of health problems
and/or of parental health

and illness behavior
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Table 1 (continued)

Author/Year

Study design

Country

Sample size

Type of disability

Outcomes

Barriers and facilitators to
access

Al-Shehri, (2012) [64]

Alshihri et al., (2021) [46]

Cross-sectional

Cross-sectional

KSA

KSA

119 caregivers

142 mothers

Different disabilities

Autism Spectrum Disorders
(ASD)

84.7% of persons with dis-
abilities saw a dentist

only for an emergency,

and 46.2% reported having
difficulty in obtaining dental
care in their community.
Fear of the dentist (52.1%),
cost (48.7%), being unable
to sit in the dental chair
(28.2%), transportation dif-
ficulties (26.9%),

distance to the dental clinic
(18.5%), and the dentist’s
unwillingness to treat those
with disabilities (16.8%)
were all barriers to dental
care for individuals with dis-
abilities

68.3% of mothers reported
difficulty finding a dental
care. 75.4% found cost
prohibitive. 74.6% reported
difficulty finding a dentist
willing to treat their child.
72% of dentists visited
failed to offer any oral heath
advice. Only 45% believed
that their child’s behavior
would affect their ability

to seek dental care.

Barriers: fear of the dentist,
cost, being unable to sit

in a dental chair,
transportation difficulty,
distance to the dental clinic,
and the dentist’s unwilling-
ness to treat those with dis-
abilities

Facilitators: Caregivers'higher
level of education correlates
with improved oral hygiene
practices and a higher prob-
ability of seeking dental care

for individuals with disabilities.

Barriers: Perceived behavior
of child, cost of dental treat-
ment, insurance shortfall,

and difficulty finding a dentist
who treats autistic children.
Facilitators: Not mentioned
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Barry et al,, (2014) [37] Cross-sectional UK 112/ 56 parents/carers ASD Although there was no sig-  Barriers: Difficulties in trans-
of children with ASD nificant difference port, cost of treatment,
56 parents/carers of chil- in accessing dental Importance of parking
dren without ASD care between the study proximity, finding a suitable
and control groups, the ASD  dentist, long waiting time
group perceived itas more  in the waiting room, difficul-
difficult. They faced greater  ties and discomfort experi-
challenges in traveling enced by children with ASD
to the dental surgery during dental procedures,
and exhibited more pre- perceived lack of cooperation
dicted negative behaviors. by the child during dental
care, perceived challeng-
ing behaviors of children
with ASD, difficulty in recog-
nizing dental pain and chal-
lenges in communication.
Facilitators: Medical insurance
and positive experience
Bhaskar et al., (2016) [47] Cross-sectional  India 331 differently abled chil- Differently abled children Financial difficulty Barriers: Cost of treatment
dren and their parents was a major barrier to dental and transportation difficulties,
care, particularly for intel- fear of the dentist, per-
lectually impaired children  ceived inability to cooperate
(39%). with dental treatments, geo-
graphical distance of clinic.
Facilitators: Dentists showing
willingness to treat children.
Brickhouse et al., (2009) [48]  Cross-sectional  USA 55 caregivers of at least 1 ASD Household income Barriers: Respondents’

child with an autism spec-
trum disorder.

and child’s history of difficult
behavior in the dental
office significantly related
to the ability to receive
care when needed

and whether the child had
a regular dental pro-

vider. An inability to find

a dentist with the skills

or willingness to work
with people with disabili-
ties was the most frequent
reason cited for not having
a regular dental provider.

education and income, insur-
ance coverage, the child’s
perceived history of behavior
in the dental office, inability
to find a dentist with special
skills or a willingness to work
with disabled patients.
Facilitators: Insurance cover-
age and household income
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Table 1 (continued)

Author/Year

Study design  Country Sample size

Type of disability

Outcomes

Barriers and facilitators to
access

Chietal, (2010) [61]

Como et al, (2022) [41]

De Jongh et al,, (2008) [49]

IDD children (N = 4,385),
non-IDD children (N =
103,220)

Cross-sectional  USA

Qualitative Black/African American, USA 11 caregivers of children
with Autism
Cross-sectional  Netherlands 61 Children,
126 Caretakers and 40
dentists

Children with intellectual
and/or developmental
disability

Autism

Severe mental disabilities

Factors such as older age,
not residing in a den-

tal Health Professional
Shortage Area, interaction
with the medical system,
and family characteristics
increased one’s likelihood
of receiving preventive
dental care.

Three themes emerged
from the data concern-
ing the barriers that affect
oral health experiences: (a)
difficulty in maintaining
good oral health practices,
(b) challenges with access
to care and resources,

and (c) poor patient-pro-
vider relationships

- Ethnic minority children
with disabilities had lower
access to routine dental care
(53.1% vs. 23.8%).

-Dutch noninstitutionalized
children with severe disabili-
ties received limited quality
dental care.
-Non-cooperation

of patients was a significant
challenge for caretakers
(68%).

-Perceived communication
problems were the primary
barrier to treatment accord-
ing to dentists (75%).

Barriers to preventive dental
care: younger age, not resid-
ing in areas with sufficient
dental professionals, limited
integration between medi-
cal and dental systems,

and unequal dentist distribu-
tion in urban/rural counties.
Facilitators of preventive
dental care: Interaction

with medical system, having
another Medicaid-enrolled
child, enrolling children

from same low-income fami-
lies in Medicaid.

Barriers to accessing dental
care include financial
constraints, dental insurance
issues, difficulty finding local
dentists, limited community
resources, and negative
experiences with health care
professionals.

Facilitators: Not mentioned

Barriers: Children belong-
ing to an ethnic minority
not receiving routine oral
care. Treatment barriers

as indicated by the dentists:
Perceived communication
problems, lack of financial
compensation, lack of experi-
ence in treating children
with intellectual disabilities,
lack of knowledge, and une-
quipped surgeries.
Facilitators: Regular profes-
sional oral care and high
satisfaction levels reported
by dentists and caretakers.
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
de Souza et al,, (2023) [42] Cross-sectional  Brazil 100 caregivers ASD The caregivers reported Barriers: Male caregivers

Du etal, (2019) [38]

Case—control

Hong Kong, China

257 pre-schoolers with ASD, ASD
257 without ASD

that 25% of the children had
never been to the dentist
and 57% had an appoint-
ment over the past 12
months. Seeking primary
care for dental treatment
and frequent toothbrushing
were positively associ-

ated with both outcomes
and participating in oral
health preventive activities
decreased the chance

of never having been

to the dentist. Having male
caregivers and activity
limitations due to autism
decreased the chance

of having been to the den-
tist over the past year.

Children with ASD had

a lower frequency of tooth-
brushing and toothpaste
usage, but they required
parental assistance more
often during tooth-brushing
(p < .05). Barriers to dental
care were more frequently
reported among children
with ASD (p < .001). Parents
of children with ASD had
higher scores in dental
knowledge and attitudes
compared to those with-
out ASD

and children with profound
autism.

Facilitators: Knowledge of oral
health and carrying out exist-
ing oral health practices,

as well as participation

in an oral healthcare program.

Barriers: The inability to find

a dentist willing to treat

the child, difficulty finding

a dentist near the child’s
home, dental staff being anx-
jous or nervous about treat-
ing the child, time constraints,
and high dental costs.
Non-environmental reasons
included the child’s perceived
dislike of dental procedures,
perceived inability to behave
cooperatively during dental
visits, complex medical condi-
tions complicating dental
treatment, and other more
urgent healthcare needs.
Facilitators: Better oral

health knowledge and more
positive oral health attitudes
among parents of children
with ASD.
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Fenning et al,, (2020) [65] Cross-sectional  USA 375 families of children ages  ASD 92% of families reported Access barriers: Perceived

4t017

accessing dental care,

with 64.2% obtaining two
preventive dental visits,
33.7% reporting one preven-
tive dental visit, and only 2%
reporting no preventive
dental visits. Families of chil-
dren on the register were
more likely to report a high
level of access to dental
visits. However, disparities
existed in the type of care
received, as younger child
age and lower levels of child
|Q and adaptive behavior
were associated with receiv-
ing less comprehensive
dental care. Moreover,
caregiver education found
to be positively associated
with receiving a greater
number of dental services.
Study primarily focused

on attributing impair-
ments to the children

rather than exploring ways
to adapt the dental environ-
ment to their needs.

child 1Q and behavioral issues.

Access facilitators: Caregiver
education, oral health educa-
tion in preventive services.es.
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Gerreth et al,, (2016) [50] Cross-sectional  Poland 264 parents/ Intellectual Disability Only 31.8% of parents/ Barriers: Perceived degree
caregivers caregivers had no access of intellectual disability, long
problems to dental care. waiting time for appoint-
The primary barrier reported ments, dentist reluctance,
was a protracted waiting high costs of dental services,
time for appointments, inconvenient opening hours
affecting 36.7% of respond-  of dental offices, the loca-
ents. Notably, 90.1% tion of dental surgeries
of children were treated in relation to the patient’s
in dental surgery conditions. residence, architectural
Additionally, only 42.1% limitations in the dental
of respondents expressed surgery, and limited access
satisfaction with their chil-  to transport and communica-
dren’s dental care. tion challenges for individuals
with more profound intel-
lectual disabilities.
Facilitators: Having a milder
degree of intellectual dis-
ability
Holt & Parry, (2019) [51] Cross-sectional UK Parents/carers of 17 ASD Time spent in waiting Barriers: Time spent in waiting

children and young people
with autism spectrum
conditions

areas can increase anxiety
in children and young peo-
ple with autism spectrum
conditions. All parents
viewed Real-time Text
Messaging as having a posi-
tive impact on the dental
attendance experience. The
majority believed it reduced
anxiety and enabled
children and young people
with autism spectrum con-
ditions to be more accept-
ing of dental treatment

areas can increase anxiety.
Facilitators: Real-time text
messaging reduces anxiety
and enables acceptance
of dental treatment
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Hu & Da Silva, (2022) [44] Cross-sectional  Canada 189 parents or caregivers Developmental disabilities ~ Common barriers Barriers: included cost, loca-
were cost (63%), location tion of a dentist, and schedul-
(55%), the child's behavior ing. Personal barriers involved
(78%) and caregiver anxiety  the child’s anticipated
(60%). 35% of caregivers behavior, caregiver anxi-
believed ety, lack of perceived need,
their dentist lacked ade- and other health care pri-
quate knowledge of Fetal orities. Interpersonal barriers
Alcohol Spectrum Disorder.  included difficulties finding
Univariate analysis reveals a dentist without a referral,
that income, caregiver the belief that the dentist
education, residence lacked adequate knowledge
location, and insurance of the child’s condition,
status were significantly feelings of discrimination
associated with reporting or disrespect, and the belief
barriers. that the dentist did not spend
enough time with the child.
Additionally, income, car-
egiver education, residence
location, and insurance status
were significantly associated
with reporting barriers.
Facilitators: Higher education
levels and higher incomes
among caregivers aid
in accessing oral health care
Junnarkar et al, (2023) [39]  Qualitative Singapore 23 parents of autistic Autism Accessing dental services Barriers: Parental knowledge

children

was hindered by a lack

of parental knowledge

on the importance

of an early dental home,
parental apprehension
about the child’s accept-
ance of dental care, lack

of information on special-
ized dentists and perceived
high cost of dental visits

issues, parental attitude

and anxiety, dentist-related
factors (dentists unwilling

to treat persons with ASD,
long waiting time to see spe-
cialist dentists, lack of infor-
mation on dentists who can
treat persons with ASD),

and cost concerns.
Facilitators: Providing parents
with coping strategies

and utilizing techniques such
as social stories, visual aids,
and pretend play to improve
the dental experience

for autistic children
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Kachwinya et al,, (2022) [62] ~ Cross-sectional Uganda 90 children and their Cerebral palsy The most common barrier Barriers: Transportation dif-
caregivers. reported by the caregivers  ficulties, high transportation
was the challenge in modal-  costs, low income, and a lim-
ity of transportation avail- ited perception of the need
ability from the children’s for regular dental care.
homes to the health facili- ~ Some caregivers believed
ties (34.4%). that dental care was only nec-
essary for specific issues
such as swelling, cracked
teeth with pain, or mobile
teeth, which contributed
to a restricted understanding
of the importance of regular
dental visits.
Facilitators: Not mentioned.
Krishnan et al,, (2018) [52] Mixed Methods  India 195 dentists and 100 Different disabilities The majority of dentists Barriers: Inadequate training

caregivers, whose children
were between 3 and 15
years of age.

(83.7%) reported not receiv-
ing enough training to han-
dle children with special
needs. Caregivers (38%)
reported the children’s
perceived fear of dentists

as a major barrier to utilizing
dental services.

of dentists, infrastructural
limitations in dental clinics,
fear of dentists, financial
constraints, and a lack

of adequate facilities.
Facilitators: Positive behavior
and understanding demon-
strated by dentists, as well
as their assistance with trans-
fers between wheelchairs
and dental chairs.
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Lai et al, (2012) [53] Cross-sectional  USA (555) children with ASD The main barriers were per-  Barriers: Perceived child
ASD / caregivers ceived child’s behavior, cost, cooperation, cost of dental
and lack of insurance. The care, lack of dental insur-
significant predictor vari- ance, limited availability
ables of unmet needs were  of dentists, transportation
perceived child’s behavior (p  problems, difficulty in get-
=0.01), child’s dental health ting appointments, lack
(p\0.001), and caregiver's last - of knowledge about where to
dental visit greater than 6 go for dental care, inconven-
months (p = 0.002). ient office hours, long wait
times in clinics/offices, family
and caregiver factors (health
of another family member,
other family priorities), nega-
tive perceptions and trust
issues towards dentists, child
being too young, language
barrier.
Facilitators: Promoting
positive behavior in children
can play a beneficial role
in the dental setting.
Liu et al, (2022) [40] Cross-sectional  Australia 169 carers Developmental Disabilities  Nearly 25% of the par- Barriers to accessing dental

ticipants found it extremely
difficult to obtain appro-
priate oral health care.
Amongst the participants
10% had to abandon
dental treatment due

to difficulties, while 13%
have yet to receive any sort
of dental care. Amongst
school-aged children, 64.5%
were unable to receive
dental care from the school
dental service

care: Lack of appropriate
dental equipment; difficulties
in booking appointments
and a poor referral system;
limited oral health awareness
and knowledge of available
services; negative attitude
and inadequate knowledge
and experience of staff,

along with lack of infrastruc-
ture; shortages in special
needs dentistry special-

ists. Cost, travel distances,
and waiting times; challenges
related to wheelchair access;
and feelings of discrimination,
insecurity, anxiety, and fear
reported by patients.
Facilitators: Not mentioned
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Mansoor et al.(2018) [54] Case-control UAE parents of 84 ASD and 53 ASD A majority of parents of ASD  Barriers: Limited availability
healthy children children (83.3%) reported of dentists who can handle

that their children needed the child’s needs, perceived
assistance in brushing their  child uncooperative behavior
teeth, while only 15.4% during dental visits, fear
of parents of healthy or anxiety experienced
controls reported the same. by the child towards dental
During dental visits, care, and a lack of com-
perceived uncooperative plaints or perceived dental
behavior, and a signifi- issues leading to reluctance
cantly higher percentage or avoidance of dental visits.
of parents (37%) rated their  Facilitators: Not mentioned
child’s experience as nega-
tive, compared to 9.5%
among parents of control
children. The dental visits
for autistic children mostly
involved extraction

Nelson et al,, (2011) [14] Cross-sectional  USA 1,128 Parents CSHCN Children with craniofa- Barriers: Environmental

cial anomalies had twice

as many unmet needs

and children with cystic
fibrosis had fewer unmet
needs. Children with cer-
ebral palsy, autism, devel-
opmental delay, and Down
syndrome had more
perceived aversion to dental
treatment, more treat-
ment complications posed
by their medical conditions,
and more difficulty finding
a dentist willing to provide
care. Children with cystic
fibrosis, metabolic disorders,
or hemophilia encountered
fewer barriers to care.

and non-environmental
barriers to accessing dental
care for children include

cost constraints, difficulties

in finding a dentist willing

to treat the child, compli-
cated medical conditions

of the child affecting dental
treatment, income limita-
tions, perceived child's fear
and anxiety towards dental
care, perceived behavioral
challenges, and oral health-
care having a lower priority
compared to the child’s other
healthcare needs.
Facilitators: None mentioned.
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Parry et al, (2023) [55] Qualitative UK 6 parents of 10 children Autism Parental perceptions Barriers: Lack of understand-
diagnosed with ASD included the need ing and training, awareness
for understanding of sensory issues, recognition
and training among dental  of the individuality of autis-
professionals, awareness tic traits, time and clarity
of sensory issues, recogni- for communication, factors
tion of individual autistic affecting parental confidence
traits, clear communication,  in advocating in the clinical
and factors affecting paren-  environment, lack of under-
tal confidence in advo- standing regarding altering
cating for their children. self-imposed, ritualistic
Focus group participants dietary regimes, and difficulty
emphasized empathizing in enacting good dental
with autistic perspectives, preventive habits for autistic
the importance of posi- children.
tive oral health messages, Facilitators for children’s
and the challenges dental care include immersive
in altering dietary regimes ~ empathy from oral health
and establishing dental team members, visual
preventive habits for their communication, distrac-
children tion techniques, tailored
information, ASD aware-
ness and training, strategic
preparation, autonomy
support, addressing sensory
challenges, recognizing hid-
den disabilities, minimizing
anticipatory distress, valuing
parents’ expertise, adjusting
power dynamics, and adapt-
ing to changing behaviors.
Puthiyapurayil etal,, (2022)  Cross-sectional India 300 children and their Children with intellectual Predominant barriers Barriers: Financial difficulties,

[56]

parents

needs

for access dental care
were financial difficulties
(35.3%), lack of knowledge
about dental care (24%),
transportation difficulties
(15%).

lack of knowledge about den-
tal care, transportation diffi-
culties, lack of trained dentists,
perceived uncooperative
behavior of children, and den-
tists not willing to treat.
Facilitators: None mentioned.
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to

access

Rajput et al,, (2021) [57] Cross-sectional  India 600: 300 differently abled Differently abled children In the study group, the high- Barriers: Lack of dental
children and 300 healthy est mean scores for barriers  awareness among parents,
children observed in the areas of lack  lack of priority care, com-

of priority care (8.82+2.81), munication challenges, high
difficulty in communicating  treatment costs, fear-related
with the dentist (7.85+1.92), concerns, inadequate clinic
high treatment cost infrastructure, limited access
(6.90+1.98), and fear of den-  due to scarcity of nearby den-
tal instruments (6.90+1.98).  tists, insufficient time for visits,
Conversely, in the control high travel costs, and time-
group, the main barriers consuming appointments.
related to affordability Facilitators for dental care

and perceived fear. Addi- utilization include increased
tionally, deficiencies found awareness, treatment avail-

in dental clinic facilities, ability, accessibility, effective
specifically the absence communication, priority care,
of wheelchairs (76.3% addressing fear, and improv-
and 76.7%) and corridor ing facilities in dental clinics.
signs (66.3% and 61.7%)

Sabbarwal et al,, (2018) [43]  Cross-sectional  India 100 DS children, 100 DS DS children had poor oral Barriers: the presence
non-DS and their parents/ hygiene and considerable of medical conditions,
caregivers caries experience and faced  the cost of dental treatment,

certain barriers to utilization  and dentist-related factors.

of oral health care services.  Facilitators: Parental aware-
ness of dental problems posi-
tively influenced the utiliza-
tion of oral health services.

Schultz et al, (2001) [34] Cross-sectional  USA 12,539 children ages 2-17 Developmentally disabled  Parental perception Barriers: Children from lower

years for the study popula-
tion.

children

of unmet need was sig-
nificantly associated

with developmentally
disabled children 2-17 years
in lower socioeconomic
groups.

socioeconomic groups who
are eligible for Medicaid
coverage face cost bar-

riers to accessing dental

care. Additionally, children
with developmental disabili-
ties encounter perceived bar-
riers to care that influenced
by family income levels.
Facilitators: Lack of income-
related barriers to dental care
access
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Shyama et al., (2015) [58] Cross-sectional  Kuwait 308 parents of children Physical disability & DS Perceived barriers to dental  Barriers: Difficulty in getting

Stein et al,, (2012) [59]

Cross-sectional

California (USA)

with disabilities + teachers,
who had normal children
(n=112)

396 parents of ASD children  ASD

or typically developing

care for children with dis-
abilities and typically
developing children include
difficulty in getting appoint-
ments, reported by 37.3%
of parents. Parents of disa-
bled children consider
difficulty in cooperation

as a more important barrier
to treatment (34.7%) com-
pared to parents of typi-
cally developing children
(20.3%). A larger propor-
tion of parents of typically
developing children (82%)
rate the present dental
services as excellent/good,
compared to 52% of parents
of disabled children (p <
0.001). Toothache and cura-
tive treatment needs are
the main reasons for dental
visits among disabled
children.

Significantly more parents
of ASD children than par-
ents of typically developing
children reported difficulty
across almost all oral care
variables explored, includ-
ing oral care in the home,
oral care at the dentist,

and access to oral care.

an appointment, perceived
challenges with cooperation,
distance and transportation
challenges, and cost.
Facilitators to dental care
access for children include
higher dental visits, early den-
tal check-ups, and availability
of government dental clinics,
and positive perceptions

of dental services.

Barriers: Negative experi-
ences, sensory sensitivities,
perceived uncooperative
behaviors, and difficulties

in finding accommodating
dental providers.

Facilitators: Parental
persistence, the availability
of dental care, and supportive
dental professionals who are
trained to work with children
with special health care
needs.
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Table 1 (continued)

Author/Year Study design  Country Sample size Type of disability Outcomes Barriers and facilitators to
access
Zahran et al,, (2023) [66] Cross-sectional ~ KSA 602 caregivers Children with autistic The most common reported  Barriers: larger family size,

Zhou et al,, (2021) [63]

Zickafoose et al., (2015) [67]

Cross-sectional

Cross-sectional

Hong Kong, China

USA

383 children

Parents of 2055 children
with special health care
needs

spectrum disorder (ASD),
Down syndrome, cerebral
palsy, and developmental
delay

Children with special
education needs (SEN)
(children were diagnosed
with cerebral palsy, intel-
lectual disabilities, autism,
developmental delay,
Down syndrome, Williams
syndrome, or other specific
syndromes)

CSHCN

barrier was fear of the den-
tist (61.6%) followed by child
uncooperativeness (37.8%)
and treatment costs (27.8%).

Most parents (72.3%) faced
challenges with dental
visits for their children,
citing barriers such as high
cost (33.2%) and perceived
children’s aversion to mouth
procedures (58.1%). A small
percentage of parents
(1.4%) also reported sen-
sitivity to sound and light
as an additional barrier.

The Children’s Health
Insurance Program (CHIP)
demonstrates greater
access to dental services
for children with special
health care needs (CSHCN)
and their families compared
to uninsured children

and their families.

low income, low education
levels, fear of the dentist, child
uncooperativeness, and treat-
ment Costs.

Facilitators: Caregivers

with higher education levels
and smaller family sizes

Barriers: The environmental
barriers to accessing dental
care included high dental
costs, difficulty finding

a dentist willing to treat

the child due to their medical
condition, and the challenge
of finding a dentist near their
home. Non-environmental
barriers included the child’s
perceived resistance to dental
procedures, perceived inabil-
ity to behave cooperatively
during dental visits, being too
young for dental appoint-
ments, fear of the dentist,

and parental anxiety.
Facilitators: Children’s age

and parents’education attain-
ment can act as facilitators

to dental care access.

Barriers: There were large
differences in access

to and use of dental services.
Lack of insurance coverage
or inadequate private policies
did not sufficiently cover
dental services for children
with additional needs.
Facilitator: The Children’s
Health Insurance Program
(CHIP) provides access

to dental care for children
with additional needs

Key: ASD Autism Spectrum Disorders, DS Down Syndrome, CSHCN Children with special health care needs
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Table 2 Summary of dimensions and abilities explored according to the Levesque framework

Author/Year  Accessfocus Number of Dimensions and abilities explored.
(Dimensions Dimensions/ (Yes/No)
VS abilities) abilities
Explored Approachability Acceptability Availability/ Affordability Appropriateness To perceive Toseek Toreach Topay Toengage
accommodation
Abduludin Both 10 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
etal, (2019)
[33]
Al Agili et al,, Both 5 Yes No Yes Yes No No No Yes Yes No
(2004) [35]
Al Habashneh  Both 2 No No No Yes No Yes No No No No
etal, (2012)
[60]
AlHammad Both 2 No No Yes No No No No No No Yes
etal, (2020)
[45]
Allison et al., Both 6 Yes No Yes No Yes Yes Yes No No Yes
(2000) [36]
Al-shehri., Both 6 No No No Yes Yes Yes Yes Yes No Yes
(2012) [64]
Alshihri et al,, Both 3 No No Yes Yes No No No No No Yes
(2021) [46]
Barry et al, Both 9 Yes Yes Yes Yes Yes Yes Yes Yes No Yes
(2014) [37]
Bhaskaretal,  Both 5 No No Yes Yes No Yes No Yes No Yes
(2016) [47]
Brickhouse Both 4 No No Yes No No Yes No No Yes Yes
etal, (2009)
[48]
Chietal, Both 3 No No No Yes Yes No No No Yes No
(2010) [61]
Como et al, Both 5 No Yes Yes Yes No No Yes No Yes No
(2022) [41]
De Jonghetal, Both 4 No No Yes Yes No No Yes No No Yes
(2008) [49]
de Souzaetal, Both 4 No Yes No No No Yes No Yes No Yes
(2023) [42]
Duetal, (2019) Both 7 Yes Yes Yes Yes Yes Yes No No No Yes
[38]
Fenningetal, Abilities 3 No No No No No Yes Yes No No Yes
(2020) [65]
Gerrethetal,  Both 5 No No Yes Yes Yes No No Yes No Yes
(2016) [50]
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Table 2 (continued)

Author/Year  Accessfocus Number of Dimensions and abilities explored.
(Dimensions Dimensions/ (Yes/No)
VS abilities) abilities
Explored Approachability Acceptability Availability/ Affordability Appropriateness To perceive Toseek Toreach Topay Toengage
accommodation
Holt & Parry, Dimensions 2 No No Yes No Yes No No No No No
(2019) [51]
Hu & Da Silva,  Both 8 No Yes Yes Yes No Yes Yes Yes Yes Yes
(2022) [44]
Junnarkar Both 7 Yes Yes Yes Yes Yes Yes No Yes No No
etal, (2023)
[39]
Kachwinya Both 4 No No No Yes No Yes No Yes Yes No
etal, (2022)
(62]
Krishnan etal,  Both 3 No No Yes No No No No No Yes Yes
(2018) [52]
Laietal, (2012) Both 6 No No Yes Yes No Yes No Yes Yes Yes
[53]
Liuetal, Both 8 Yes Yes Yes Yes No Yes No Yes Yes Yes
(2022) [40]
Mansoor et al, Both 3 No No Yes No No Yes No No No Yes
(2018) [54]
Nelson et al., Both 5 No No Yes Yes No Yes Yes Yes No No
(2011) [14]
Parry et al,, Both 4 No No Yes No Yes Yes Yes No No No
(2023) [55]
Puthiyapurayil ~ Both 5 No No Yes No No Yes No Yes Yes Yes
etal, (2022)
[56]
Rajput et al,, Both 6 No No Yes Yes No Yes No Yes Yes Yes
(2021) [57]
Sabbarwal Both 5 No Yes No Yes Yes Yes No No No Yes
etal, (2018)
[43]
Schultz et al,, Abilities 1 No No No No No No No No Yes No
(2001) [34]
Shyamaetal, Both 4 No No Yes Yes No No No Yes No Yes
(2015) [58]
Stein et al,, Both 4 No No Yes No Yes Yes No No No Yes
(2012) [59]
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Table 2 (continued)

Author/Year  Accessfocus Number of Dimensions and abilities explored.

(Dimensions  Dimensions/ (Yes/No)

VS abilities) abilities

Explored Approachability Acceptability Availability/ Affordability Appropriateness To perceive Toseek Toreach Topay Toengage
accommodation

Zahran et al,, Abilities 4 No No No No No Yes Yes No Yes Yes
(2023) [66]
Zhou et al, Both 5 No No Yes Yes No Yes Yes Yes No No
(2021) [63]
Zickafoose Abilities 1 No No No No No No No No Yes No
etal, (2015)
(671
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Alwadi et al. BMC Oral Health ~ (2024) 24:1002 Page 25 of 35

Table 3 Quality Assessment of the included studies using QUADS

Author / Year Item1 Item2 Item3 Item4 Item5 Item6 Item7 Item8 Item9 Item10 Item11 Item12 Item13 Score/39 %

Abduludin et al,, (2019) [33] 2 3 3 3 2 2 2 2 2 0 3 3 2 29 74%
Al Agili et al,, (2004) [35] 1 3 3 3 2 0 0 2 2 2 3 1 1 23 59%
Al Habashneh et al,, (2012) [60] 1 3 3 3 1 0 2 2 3 2 3 0 3 26 67%
AlHammad et al., (2020) [45] 1 3 1 2 1 0 1 1 1 0 3 2 0 16 41%
Allison et al,, (2000) [36] 1 3 3 2 2 3 2 2 3 3 3 0 3 30 77%
Al-shehri,, (2012) [64] 0 3 3 2 0 0 2 1 1 1 2 1 1 17 44%
Alshihri et al,, (2021) [46] 1 3 3 2 2 1 2 2 2 1 3 0 2 24 62%
Barry et al, (2014) [37] 1 3 3 2 2 1 0 2 2 2 2 2 1 23 59%
Bhaskar et al,, (2016) [47] 2 3 3 2 2 2 2 2 2 1 3 1 0 25 64%
Brickhouse et al., (2009) [48] 1 3 3 2 1 2 1 2 2 1 3 0 3 24 62%
Chietal, (2010) [61] 1 2 3 2 3 2 2 2 3 1 2 0 2 25 64%
Como et al,, (2022) [41] 1 3 2 3 3 2 3 2 2 3 3 2 2 31 79%
De Jongh et al., (2008) [49] 1 3 3 2 2 1 2 3 2 1 2 0 1 23 59%
de Souza et al,, (2023) [42] 1 3 3 2 3 2 1 1 3 3 3 1 3 29 74%
Duetal, (2019) [38] 1 3 3 2 2 2 3 2 1 0 3 0 0 22 56%
Fenning et al,, (2020) [65] 1 3 3 2 2 1 2 1 1 3 3 0 0 22 56%
Gerreth et al,, (2016) [50] 1 3 3 3 2 0 0 1 1 0 3 0 0 17 44%
Holt & Parry, (2019) [51] 1 3 2 2 1 0 0 2 2 0 0 0 2 15 39%
Hu & Da Silva, (2022) [44] 2 3 3 2 2 2 0 2 2 1 3 0 2 24 62%
Junnarkar et al,, (2023) [39] 2 3 3 3 3 1 3 1 1 3 3 0 3 29 74%
Kachwinya et al,, (2022) [62] 1 3 3 3 2 2 2 2 3 3 3 2 2 31 79%
Krishnan et al,, (2018) [52] 2 3 2 3 2 2 0 2 1 0 2 3 2 24 62%
Laietal, (2012) [53] 2 3 3 2 2 2 2 3 2 3 3 2 2 31 79%
Liu et al,, (2022) [40] 2 3 1 2 1 2 0 1 1 0 1 0 0 14 36%
Mansoor et al., (2018) [54] 0 3 2 2 2 1 2 2 1 0 2 1 0 18 46%
Nelson et al., (2011) [14] 0 3 3 3 3 2 3 3 3 0 3 3 1 30 77%
Parry etal,, (2023) [55] 1 3 3 3 2 3 3 3 3 3 3 2 1 33 85%
Puthiyapurayil et al,, (2022) [56] 0 3 2 1 2 1 1 1 1 1 2 0 1 16 41%
Rajput et al,, (2021) [57] 0 3 1 2 1 2 2 1 1 2 2 2 1 20 51%
Sabbarwal et al,, (2018) [43] 1 3 2 2 3 1 2 1 1 3 3 1 2 25 64%
Schultz et al, (2001) [34] 1 3 2 2 2 2 1 1 1 1 2 0 0 18 46%
Shyama et al,, (2015) [58] 1 3 3 2 2 1 1 2 2 1 2 0 0 20 51%
Stein etal, (2012) [59] 1 3 2 2 2 1 0 1 1 2 2 0 3 20 51%
Zahran et al,, (2023) [66] 1 3 3 3 0 2 3 3 2 3 3 1 2 29 74%
Zhou et al,, (2021) [63] 0 3 3 3 3 3 3 2 2 3 3 0 3 31 79%
Zickafoose et al,, (2015) [67] 0 3 3 3 3 2 0 2 2 3 3 0 3 27 69%

Coding reference
1. Theoretical or conceptual underpinning to the research:
0. No mention at all
1. General reference to broad theories or concepts that frame the study. E.g., key concepts identified in the introduction section.

2. Identification of specific theories or concepts that frame the study and how these informed the work undertaken. E.g., key concepts identified in the introduction
section and applied to the study.

3. Explicit discussion of the theories or concepts that inform the study, with application of the theory or concept evident through the design, materials and
outcomes explored. E.g., key concepts identified in the introduction section and the application apparent in each element of the study design.

2. Statement of research aim/s
4.No mention at all
5. Reference to what the sought to achieve embedded within the report but no explicit aims statement.
6. Aims statement made but may only appear in the abstract or be lacking detail.
7. Explicit and detailed statement of aim/s in the main body of report.
3. Clear description of research setting and target population
8.No mention at all.
9. General description of research area but not of the specific research environment e.g.‘in primary care!
10. Description of research setting is made but is lacking detail e.g. in primary care practices in region [x]-
11. Specific description of the research setting and target population of study e.g. nurses and doctors from GP practices in [x] part of [x] city in [x] country.
4. The study design is appropriate to address the stated research aim/s
12. No research aim/s stated or the design is entirely unsuitable e.g. a Y/N item survey for a study seeking to undertake exploratory work of lived experiences.
13.The study design can only address some aspects of the stated research aim/s e.g. use of focus groups to capture data regarding the frequency and experience of a disease.
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Table 3 (continued)

14.The study design can address the stated research aim/s but there is a more suitable alternative that could have been used or used in addition e.g. addition of a
qualitative or quantitative component could strengthen the design.

15.The study design selected appears to be the most suitable approach to attempt to answer the stated research aim/s.
5. Appropriate sampling to address the research aim/s
16. No mention of the sampling approach.
17. Evidence of consideration of the sample required e.g. the sample characteristics are described and appear appropriate to address the research aim/s.
18. Evidence of consideration of sample required to address the aim. e.g. the sample characteristics are described with reference to the aim/s.

19. Detailed evidence of consideration of the sample required to address the research aim/s. e.g. sample size calculation or discussion of an iterative sampling
process with reference to the research aims or the case selected for study.

6. Rationale for choice of data collection tool/s
20. No mention of rationale for data collection tool used.
21. Very limited explanation for choice of data collection tool/s. e.g. based on availability of tool.
22. Basic explanation of rationale for choice of data collection tool/s. e.g. based on use in a prior similar study.

23. Detailed explanation of rationale for choice of data collection tool/s. e.g. relevance to the study aim/s, co-designed with the target population or assessments of
tool quality.

7. The format and content of data collection tool is appropriate to address the stated research aim/s
24. No research aim/s stated and/or data collection tool not detailed.

25. Structure and/or content of tool/s suitable to address some aspects of the research aim/s or to address the aim/s superficially e.g. single item response that is
very general or an open-response item to capture content which requires probing.

26. Structure and/or content of tool/s allow for data to be gathered broadly addressing the stated aim/s but could benefit from refinement. E.g., the framing of
survey or interview questions are too broad or focused to one element of the research aim/s.

27. Structure and content of tool/s allow for detailed data to be gathered around all relevant issues required to address the stated research aim/s.
8. Description of data collection procedure

28. No mention of the data collection procedure.

29. Basic and brief outline of data collection procedure e.g.‘using a questionnaire distributed to staff"

30. States each stage of data collection procedure but with limited detail or states some stages in detail but omits others e.g. the recruitment process is mentioned
but lacks important details.

31. Detailed description of each stage of the data collection procedure, including when, where and how data was gathered such that the procedure could be replicated.
9. Recruitment data provided

32. No mention of recruitment data.

33. Minimal and basic recruitment data e.g. number of people invited who agreed to take part.

34. Some recruitment data but not a complete account e.g. number of people invited and agreed.

35. Complete data allowing for full picture of recruitment outcomes e.g. number of people approached, recruited, and who completed with attrition data explained
where relevant.

10. Justification for analytic method selected

36. No mention of the rationale for the analytic method chosen.

37.Very limited justification for choice of analytic method selected. E.g. previous use by the research team.

38. Basic justification for choice of analytic method selected e.g. method used in prior similar research.

39. Detailed justification for choice of analytic method selected e.g. relevance to the study aim/s or comment around of the strengths of the method selected.
11. The method of analysis was appropriate to answer the research aim/s

40. No mention at all.

41. Method of analysis can only address the research aim/s basically or broadly.

42. Method of analysis can address the research aim/s but there is a more suitable alternative that could have been used or used in addition to offer a stronger analysis,
e.g. for qualitative interpretative phenomenological analysis might be considered preferable for experiences vs. content analysis to elicit frequency of occurrence of events.

43. Method of analysis selected is the most suitable approach to attempt answer the research aim/s in detail
12. Evidence that the research stakeholders have been considered in research design or conduct.
44. No mention at all.
45. Consideration of some the research stakeholders e.g. use of pilot study with target sample but no stakeholder involvement in planning stages of study design

46. Evidence of stakeholder input informing the research. E.g., use of pilot study with feedback influencing the study design/conduct or reference to a project
reference group established to guide the research.

47. Substantial consultation with stakeholders identifiable in planning of study design and in preliminary work e.g. consultation in the conceptualization of the
research, a project advisory group or evidence of stakeholder input informing the work.

13. Strengths and limitations critically discussed
48. No mention at all.
49. Very limited mention of strengths and limitations with omissions of many key issues. E.g., one or two strengths/limitations mentioned with limited detail.

50. Discussion of some of the key strengths and weaknesses of the study but not complete. E.g. several strengths/limitations explored but with notable omissions
or lack of depth of explanation.

51.Thorough discussion of strengths and limitations of all aspects of study including design, methods, data collection tools, sample & analytic approach

The studies mentioned a diverse array of disabili- Physical Disabilities. This broad scope allowed for
ties, such as Cerebral Palsy (CP), Autism Spectrum a comprehensive exploration of the challenges and
Disorder (ASD), Down Syndrome (DS), Intellec- experiences faced by individuals living with different
tual and/or Developmental Disabilities (IDD), and abilities.
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Table 4 Risk of bias assessment using AXIS tool for cross-sectional design risk of bias

Author / Year Introduction Methods Results Discussion  Other Total Out of 20  Quality
1 2 3 45 6 7 8 9 10 11 12 13* 14 15 16 17 18 19° 20
Al Agili et al,, (2004) [35] 1 T o 1 1 1 x 1 11 1 1 0 0 1 1 1 0 X 1 14 M
Al Habashneh et al,, (2012) [60] 1 0 11 1 ox 111 1 1 1 0 1 1 1 1 1 1 17 H
AlHammad et al,, (2020) [45] 1 T 0 1 x x x 1 1 0 0 0 1 0 1 0 1 0 1 1 10 M
Allison et al,, (2000) [36] 1 1T o0 1 1 0 x 1 1 0 1 1 1 0 1 1 1 1 1 X 14 M
Al-shehri,, (2012) [64] 1 T 0 1 0 0 x 1 1 1 1 1 X 0 1 1 1 1 X 1 13 M
Alshihri et al,, (2021) [46] 1 T 0 1 1 0 x 1 1 1 1 1 1 0 1 1 1 1 1 1 16 H
Barry et al, (2014) [37] 1 T 1 1 1 0 x 1 11 1 1 1 0 1 1 1 1 X 1 16 H
Bhaskar et al,, (2016) [47] 1 T o0 1 1 0 x 1 1 1 1 1 1 0 1 1 1 0 1 1 15 H
Brickhouse et al,, (2009) [48] 1 T 11T x 11 1 1 1 0 1 1 1 1 X 1 17 H
Chietal, (2010) [61] 1 T 11T o x 11 1 1 1 0 1 1 1 1 1 1 18 H
De Jongh et al., (2008) [49] 1 L B O | 1 1 1 0 1 1 1 1 X 1 16 H
de Souza et al,, (2023) [42] 1 L N S S | 1 1 1 0 1 1 1 1 1 1 17 H
Fenning et al,, (2020) [65] 1 LI S S S N N 1 1 1 0 1 1 1 1 1 1 18 H
Gerreth et al,, (2016) [50] 1 1T 0 1 0 0 0 1 x 1 1 1 1 0 1 1 1 0 X 1 12 M
Holt & Parry, (2019) [51] 1 1T 0 1T 1 0 x 1 1 0 0 0 1 0 1 1 1 1 1 1 13 M
Hu & Da Silva, (2022) [44] 1 T 1T o x 11 1 1 1 0 1 1 1 1 1 1 18 H
Kachwinya et al,, (2022) [62] 1 T 1 1 0 0 x 1 1 1 1 1 0 0 1 1 1 1 1 1 15 H
Krishnan et al, (2018) [52] 1 1T 0 1T 1.0 x 1 1 0 0 1 1 0 1 1 1 1 1 1 14 M
Laietal, (2012) [53] 1 T o 1 1 0 x 1 1 1 1 1 1 0 1 1 1 1 1 1 16 H
Liu et al, (2022) [40] 1 T 0 1 0 0 x 1 1 0 0 1 0 0 1 0 1 0 1 1 10 M
Nelson et al,, (2011) [14] 1 T 11T o x 11 1 1 1 1 1 1 1 0 X 1 17 H
Puthiyapurayil et al., (2022) [56] 1 T 1 1 1 1 o x 111 1 1 0 1 0 1 1 1 X 1 16 H
Rajput et al,, (2021) [57] 1 1T 110 o x 11 1 0 0 0 1 1 1 0 1 1 14 M
Sabbarwal et al, (2018) [43] 1 LA A O O R 1 1 0 0 1 1 1 1 1 1 16 H
Schultz et al,, (2001) [34] 1 L I I I O N | 0 1 0 0 1 1 1 0 X 1 14 M
Shyama et al,, (2015) [58] 1 1T 0 1.0 0 x 1 1 1 1 1 0 0 1 1 1 0 X 1 12 M
Stein et al,, (2012) [59] 1 o0 111 o x 111 1 1 0 0 1 1 1 1 X 1 15 H
Zahran et al,, (2023) [66] 1 T 111 o x 11 1 1 1 0 1 1 1 1 1 1 18 H
Zhou et al,, (2021) [63] 1 T o 1 1 0 x 1 1 1 1 1 1 0 1 1 1 1 1 1 16 H
Zickafoose et al,, (2015) [67] 1 L A A A I R N ) 1 1 1 0 1 1 1 1 X 1 17 H

Y Yes =1, N No =0, DK Don’t know = x

2 Item is reverse scored

low-quality (L) scores range from 1-7 (RED), medium quality (M) from 8-14 (Yellow), and high quality (H) scores range from 15-20 (Green)

Items:

1. Were the aims/objectives of the study clear?

2. Was the study design appropriate for the stated aim(s)?

3. Was the sample size justified?

4. Was the target/reference population clearly defined? (Is it clear who the research was about?)

5.Was the sample frame taken from an appropriate population base so that it closely represented the target/reference population under investigation?
6. Was the selection process likely to select subjects/participants that were representative of the target/reference population under investigation?
7. Were measures undertaken to address and categorise non-responders?

8. Were the risk factor and outcome variables measured appropriate to the aims of the study?

9. Were the risk factor and outcome variables measured correctly using instruments/measurements that had been trialled, piloted or published previously?
10. Is it clear what was used to determined statistical significance and/or precision estimates? (e.g. p-values, confidence intervals).

11. Were the methods (including statistical methods) sufficiently described to enable them to be repeated?

12. Were the basic data adequately described?

13. Does the response rate raise concerns about non-response bias?

14. If appropriate, was information about non-responders described?

15. Were the results internally consistent?

16. Were the results presented for all the analyses described in the methods?

17.Were the authors’ discussions and conclusions justified by the results?

18. Were the limitations of the study discussed?

19. Were there any funding sources or conflicts of interest that may affect the authors'’interpretation of the results?

20. Was ethical approval or consent of participants attained?
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Table 5 Critical appraisal of qualitative studies using Joanna Briggs Institute (JBI) tools

Author / Year

Abduludin Como Junnarkar Parry etal., Krishnan

etal, (2019) etal., etal, (2023) (2023)[55] etal,(2018)

[33] (2022) [41] [39] [52]
Q1:Is there congruity between the stated philosophical perspective Y Y Y Y Y
and the research methodology?
Q2: Is there congruity between the research methodology Y Y Y Y Y
and the research question or objectives?
Q3: Is there congruity between the research methodology Y Y Y Y Y
and the methods used to collect data?
Q4: Is there congruity between the research methodology and the repre- Y Y Y Y Y
sentation and analysis of data?
Q5: Is there congruity between the research methodology and the inter- Y Y Y Y Y
pretation of results?
Q6: Is there a statement locating the researcher culturally or theoreti- N N N N N
cally?
Q7:Is the influence of the researcher on the research, and vice- versa, N N N U N
addressed?
Q8: Are participants, and their voices, adequately represented? Y Y Y Y Y
Q9: Is the research ethical according to current criteria or, for recent stud- Y Y Y Y Y
ies, and is there evidence of ethical approval by an appropriate body?
Q10: Do the conclusions drawn in the research report flow Y Y Y Y Y
from the analysis, or interpretation, of the data?
Key: Y yes, N no, U unclear, NA not applicable
Table 6 Critical appraisal of case control studies using Joanna Briggs Institute (JBI) tools

Author / Year
Duetal., (2019) [38] Mansoor et al.,
(2018) [54]

Q1: Were the groups comparable other than the presence of disease in cases or the absence of disease Y Y
in controls?
Q2: Were cases and controls matched appropriately? Y Y
Q3: Were the same criteria used for identification of cases and controls? Y Y
Q4: Was exposure measured in a standard, valid and reliable way? NA NA
Q5: Was exposure measured in the same way for cases and controls? NA NA
Q6: Were confounding factors identified?
Q7: Were strategies to deal with confounding factors stated? N N
Q8: Were outcomes assessed in a standard, valid and reliable way for cases and controls?
Q9: Was the exposure period of interest long enough to be meaningful? NA NA
Q10: Was appropriate statistical analysis used? Y Y

Key: Y yes, N no, U unclear, NA not applicable

Facilitators and barriers of access to oral health care

for children with disabilities

The review identified factors that either facilitated or
hindered access to oral healthcare for children with dis-
abilities. These findings were categorized according to
Levesque’s healthcare access framework, which organ-
izes them based on dimensions and abilities. Table 1 pre-
sents a concise overview of the barriers and facilitators
investigated in the included studies, and Table 2 provides

a summary of the dimensions and abilities assessed
within Levesque’s proposed framework. Included stud-
ies addressed barriers, but eight of them did not mention
facilitators.

Dimensions of access

Approachability

The term “approachability” describes a provider’s char-
acteristics that make it possible for people to know they
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Fig. 3 Total number of papers by country

exist and are reachable. This systematic review includes
findings from seven studies that highlight both facilita-
tors and barriers related to approachability. Dental out-
reach programs are identified as effective facilitators for
enhancing approachability [33]. Conversely, the barriers
to approachability include a lack of information about
dentists competent to treat individuals with disabilities,
as well as limited oral health awareness and knowledge
of available services [35—40]. These barriers significantly
hindered individuals” access to and utilization of dental
care services, thereby impacting approachability.

Acceptability

Nine of the included studies [33, 37-44] align with the
“acceptability” dimension as defined by Levesque et al’s
conceptual framework [20]. These studies considered the
influence of cultural and societal factors on individuals’
acceptance of specific aspects of dental care access.

The findings from these studies suggest that societal
discrimination against individuals with disabilities, char-
acterized by negative attitudes and discriminatory prac-
tices, significantly hindered their ability to access dental
care [33, 40]. Some studies cited the presence of male
caregivers and the existence of activity limitations associ-
ated with profound autism, as factors involved in barriers
for individuals seeking dental care [42]. Moreover, indi-
viduals with complex medical conditions or more urgent
healthcare needs may face difficulties in accessing dental
care, leading to reduced acceptability of services [43]. The
Acceptability domain failed to identify any facilitators.

Availability/ accommodation
Within the scope of this systematic review, 26 out of the
36 studies included in the analysis contributed insights

related to the “availability/accommodation” dimension,
specifically addressing barriers and facilitators associated
with dental care access [14, 33, 35-41, 44-59]. Barriers
linked to availability included the proximity of parking
at dental clinics, challenges related to transportation and
geographical distance from dental clinics. Other barri-
ers included the absence of reasonable adjustments for
accessing dental surgeries, difficulties in locating dentists
willing to treat children with specific medical conditions,
a shortage of dentists experienced in treating children
with intellectual disabilities and prolonged waiting times
for appointments or in waiting rooms.

Facilitators enhancing availability included the pres-
ence of diverse dental services providing needed care for
individuals with disabilities [45, 58, 59], dentists dem-
onstrating willingness to treat children [57], treatment
availability, accessibility, and improved facilities in dental
clinics.

Affordability

The issue of affordability appeared in twenty-two of the
included studies [14, 33, 35, 37-41, 43, 44, 46, 47, 49,
50, 53, 57, 58, 60—64]. One of the most prevalent barri-
ers hindering children with disabilities from accessing
dental care is the prohibitively high cost of dental treat-
ment, compounded by financial constraints and ineligi-
bility for healthcare insurance [64]. However, reducing
the cost of dental treatment can significantly enhance
affordability and accessibility for children [33]. Conse-
quentially, improving access to free dental care services
has the potential to increase utilization rates among chil-
dren with disabilities [33]. Another valuable facilitator is
insurance coverage, for those who can afford it, which
further enables access to dental care [35, 37].
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Appropriateness

Barriers to dental care access for children with disabili-
ties encompass multiple factors. These include the lack of
family support [33]. Negative past experiences with den-
tal services can create anxiety and reluctance [33, 59]. A
shortage of behavior management skills among general
practitioners [36], discomfort experienced by children
during dental procedures [37, 64], and the reluctance of
some dentists to treat children with disabilities can all
affect the appropriateness of care [38, 39, 50, 59]. Fur-
thermore, communication challenges [50] and the lim-
ited training and awareness of dental professionals about
sensory issues in conjunction with the unique traits of
children with disabilities can all hinder appropriate care
[55].

Alternatively, facilitators contributing to the appropri-
ateness of dental care access for children with disabilities
include the presence of dental staff with positive attitudes
[33] and interaction between the medical and dental sys-
tems through integrated care [61]. Parental positive atti-
tudes and increased awareness of oral health encourages
regular dental care, which enhances appropriateness [38,
43]. Real-time communication tools [51], coping strate-
gies, and immersive empathy from the oral health team
alleviates anxiety and ensures the acceptance of den-
tal treatment [55]. Moreover, tailored communication,
preparation, and support [55], along with the expertise
of dental professionals who are trained to work with
children with special health care needs [59], all play sig-
nificant roles in improving the appropriateness of dental
care for children with disabilities.

Abilities related to access

Several specific abilities relate to accessing oral health-
care. These include perceive, seek, reach, pay, and engage.
Ability to perceive focuses on individuals’ awareness and
understanding of available healthcare services. Abil-
ity to seek focuses on individuals’ initiative to look for
oral healthcare services. Ability to reach refers to the
geographical accessibility of oral healthcare facilities.
Ability to pay refers to the financial ability to afford oral
healthcare services. Ability to engage refers to indi-
viduals’ involvement and participation in their own oral
healthcare.

Ability to perceive

Twenty-three studies discuss the ability to perceive the
importance of dental care [14, 33, 36-40, 42—44, 47, 48,
53-57, 59, 60, 62—66]. Barriers include a lack of dental
awareness among parents regarding oral health and avail-
ability of services [40, 56, 57, 60]. Often, there is little to
no awareness of the importance of regular dental visits,
contributing to limited perceptions of the necessity of
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ongoing dental care [60]. Some caregivers hold the belief
that dental care is only essential for specific issues, such
as swelling, cracked teeth with pain, or mobile teeth,
providing evidence of a restricted understanding of the
importance of regular dental visits [62]. Caregivers fre-
quently perceive their child’s inability to cooperate with
dental treatments [37, 47, 56]. They often express con-
cerns about perceived behavioral challenges [14, 33, 37,
65]. The perception that children are too young for dental
appointments [53] alongside the fear and anxiety chil-
dren experience regarding dental care [14, 63], also pre-
sent substantial barriers. Parental anxiety [63] and oral
healthcare may have a lower priority compared to other
healthcare needs for their child [14] and contribute to
the challenges. Barriers related to children themselves
including a lack of complaints expressed by children [54],
children may face difficulties in recognizing dental pain
and staff encounter challenges in facilitating commu-
nication [37]. These barriers collectively emphasize the
need for the provision of tailored approaches and inter-
ventions to improve the perception of the importance
of dental care among both caregivers and children with
disabilities. Facilitators for enhancing the perception of
the need for oral health care encompass various factors.
Research suggests that the association between general
health issues and parental health behaviors contributes to
the recognition of dental care needs [37, 40, 43, 58, 65].
For example, children with Down Syndrome (DS) are
more likely to seek dental care if they are also receiving
speech therapy and ophthalmology services, illustrating
a connection between overall health concerns and dental
care [36]. Knowledge of oral health, active participation
in oral healthcare programs [42] and caregiver educa-
tion [44, 57, 63—-66] also serve as facilitators. Providing
parents with coping strategies and techniques tailored
to autistic children [39] improves access to dental care,
contributing to the ability to perceive the need for dental
care.

Ability to seek
The ability to seek healthcare is influenced by various fac-
tors that impact individuals’ autonomy and choice to seek
care. Barriers identified in the studies include difficul-
ties and discomfort experienced by children with Autism
Spectrum Disorder (ASD) during dental procedures
[37], negative experiences with healthcare professionals
[41], limited access to routine oral care among children
belonging to ethnic minorities [49], perceived child 1Q
and behavioral issues [65]. These barriers hinder the abil-
ity to seek healthcare, resulting in disparities in accessing
appropriate care.

On the other hand, facilitators identified include chil-
dren’s age and parents’ educational attainment [63].
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Older children may possess a better understanding and
ability to express their healthcare needs, which facili-
tates their ability to seek care. Higher levels of education
appear to facilitate parent acquisition of knowledge about
healthcare options, enabling them to make informed
decisions and actively seek necessary care for their chil-
dren [63, 64].

Ability to reach

“Ability to Reach,” in 17 included studies, identify barriers
primarily focusing on personal mobility and transporta-
tion availability, affecting individuals’ ability to physically
reach healthcare providers [14, 33, 35, 37, 39, 40, 42,
44, 47, 50, 53, 56—58, 62—64]. These barriers encompass
issues such as proximity of parking at clinics [33], lack of
transportation [35, 50], difficulties in transportation [37,
47, 53, 62, 64], long travel distances, waiting times, chal-
lenges related to wheelchair access [40], limited access
due to the scarcity of nearby dentists, insufficient time
for visits, high travel costs, and time-consuming appoint-
ments. No studies mentioned facilitators of access.

Ability to pay

Fifteen studies explore barriers and facilitators related to
the dimension of “ability to pay’, for dental care access for
children with disabilities [33-35, 40, 41, 44, 48, 52, 53,
56, 57, 61, 62, 66, 67]. Barriers related to financial con-
straints, low income [34, 40, 56, 62], and a lack of insur-
ance coverage [41, 48, 53, 67]. Facilitators within this
domain were private insurance coverage, free treatment
options [33], and insurance programs designed to pro-
vide dental care for vulnerable populations [35, 48, 67].

Ability to engage

Twenty-five studies discuss the ability to engage [33, 36—
38, 40, 42-54, 5659, 64—66], identifying numerous bar-
riers to engaging children with disabilities in dental care.
These obstacles range from children’s hesitance towards
dental treatment [45] to difficulties experienced by chil-
dren with ASD during dental procedures [37] and their
perceived lack of cooperation during dental care [47].
Challenging behaviors, emerged from the fear of the den-
tist [52], which further compounds barriers. The anxiety
of dental staff and concerns about uncooperative behav-
ior or fear-related issues also hinder engagement [38].
Effective communication has been identified as a pivotal
facilitator for dental care utilization [57]. Some studies
suggest that having a milder degree of intellectual dis-
ability as a facilitator of access [50], suggesting that chil-
dren with less severe intellectual disabilities may find it
easier to engage with dental care compared to those with
more significant communication impairments. Alterna-
tively, dental staff may find it easier to communicate. It
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also suggests that dental professionals lack effective com-
munication skills. These multifaceted barriers underscore
the need for tailored strategies to enhance engagement
among children with disabilities in accessing dental care.

Quality and risk of bias assessment

All included papers in this systematic review were rated
for quality using the QuADS criteria [29]. (See Table 3).
These revealed a mixed picture regarding the methodo-
logical rigor of the studies. Scores ranged from 36 to 85%,
indicating varying levels of quality. While some studies
demonstrated explicit theoretical or conceptual frame-
works, clear descriptions of the research setting, and
appropriate sampling methods, others lacked these cru-
cial elements. The choice and justification of data collec-
tion tools and analytic methods varied, with some studies
offering detailed justification and explanation, whilst
others offered rudimentary accounts. Furthermore, few
studies actively engaged stakeholders in the research
design [14, 33, 52], for example, in one study stakeholders
were actively involved [33], they formed an expert review
committee and conducted pilot interviews with five car-
egivers to gather feedback on the clarity and language of
the interview guide. The collaborative efforts resulted in
a refined and validated Malay version of the guide, evi-
dencing the active role of stakeholders in shaping the
research design and ensuring methodological quality.
Whereas only a limited number of studies provided com-
prehensive discussions of their strengths and limitations
[36, 42, 44, 48, 59, 60, 63, 67].

The study used the appraisal tool for cross-sectional
studies (AXIS), detailed in Table 4, revealed several key
findings across different study designs. Out of the 29
cross-sectional studies, 11 were medium and 18 high
quality, demonstrating a low risk of bias. Studies com-
monly demonstrated clarity in aims and appropriate
study design for the study question. Many of them used
sampling frame that makes the results fairly generalizable
(such as registries), however, many lacked justifications
for sample size as well as detailed statistical methods,
as seen in AlHammad et al. [45]. And almost all of them
were unclear in terms of dealing with non-responders,
raising concern about potential difference between
responders and non-responders which might affect
how representative the sample is. It worth mentioning
that each study used different measures/ questions of
access to oral health care services, but all used relevant
ways to assess the research aim. Qualitative studies, like
those by Abduludin et al. [33] and Parry et al. [55], they
were generally well-aligned between methodologies and
research questions but often failed to address the influ-
ence of researchers and their theoretical positioning on
their study findings. Case-control studies, exemplified by
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Du et al. [38] and Mansoor et al. [54], demonstrated good
comparability and valid outcome measurements but fre-
quently did not explicitly state strategies to address con-
founding factors. Across all designs, ethical standards
were typically well-maintained, though improvements in
sample justification, detailed data analysis, and address-
ing researcher influence were needed.

Discussion

This study systematically reviewed barriers and facilita-
tors of oral healthcare access for children with disabili-
ties, adopting Levesque et al’s healthcare model of access
as an a priori framework [20]. Among the 36 studies
included, the majority (31 out of 36) explored specific
dimensions and abilities of access to healthcare, though
not all aspects were equally covered.

The main findings of the review were that only 7 out
of 36 studies mentioned or indicated approachability,
which ignores the contribution of healthcare profession-
als in the oral healthcare encounter, 9 out of 36 studies
mentioned acceptability, whilst 12 out of 36 mentioned
appropriateness, therefore failing to consider issues such
as reasonable adjustments. In contrast, 24 out of 36 stud-
ies focused on the patient’s ability to engage. This dis-
crepancy suggests that there may be a prevailing attitude
that children with disabilities are the “problem” rather
than recognizing that the barriers lie within the oral
healthcare system itself. This observation aligns with the
medical model of care, which views individuals as the
issue, as opposed to the social model of disability [26],
which focuses on the barriers imposed by the healthcare
system. Moreover, children with profound autism and
complex medical conditions face additional obstacles in
accessing dental care, highlighting the need for a social
model of disability to address systemic challenges.

Accessing dental care for carers of children with dis-
abilities presents a range of barriers. Limited oral health
awareness and knowledge of available services [35-40],
coupled with a lack of information and awareness about
dentists willing to treat children with disabilities [40], all
contribute to difficulties in finding suitable dental provid-
ers. There is a shortage of dentists experienced in treating
children with intellectual disabilities, plus a lack of den-
tists’ knowledge and training in providing care further
restricts access to appropriate dental care [48, 49]. The
difficulties faced by dentists while treating children with
disabilities may stem from inadequate education and
training in this area. Research argues that special care
dentistry is often omitted from dental curricula [68, 69],
leaving future dentists ill-prepared to interact with and
treat individuals with disabilities. This highlights the need
for comprehensive dental education programs that pre-
pare undergraduate dental students to effectively interact
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with and treat children with disabilities [70]. Increasing
the exposure of dental students to patients with disabili-
ties has proven to enhance their skills, foster positive atti-
tudes, and boost their competence and confidence [71,
72]. Therefore, targeted training for future dental profes-
sionals can play a crucial role in supporting the inclusion
of children with disabilities in oral health initiatives and
reducing oral health disparities.

While the included studies shed light on barriers to
dental care access, the discussion around facilitators
lacks consistency. Dental outreach programs [33], paren-
tal education [57, 63, 65], and collaboration between
medical and dental systems [61] have significant poten-
tial to improve oral health outcomes and accessibility
for children with disabilities. Ensuring parents and car-
egivers have appropriate and accessible information and
health education appears vital to overcoming barriers
[73]. Collaborative and multidisciplinary care emphasizes
the benefits of continuity of care when patients interact
with multiple services [36].

The systematic review has demonstrated that there is
a broad international interest in the area, with evidence
from a number of countries. This diversity enhances the
generalizability of the findings, offering a comprehen-
sive view that spans multiple research environments and
contexts. The prominent contributions from countries
like the United States and India highlight regions with
strong research infrastructure and focus. Meanwhile, the
involvement of other nations underscores the universal
relevance and collaborative nature of the research field,
reflecting a global commitment to advancing knowledge.

Strengths and limitations

The strength of this systematic review lies in its use of
a conceptual framework to synthesize findings on oral
healthcare access, mapping barriers and facilitators
to provider and user characteristics, dimensions and
abilities. Employing a systematic and comprehensive
approach in collecting and identifying papers minimized
the likelihood of missing relevant studies. The methodol-
ogy used establishes a transparent link between the pri-
mary research and the conclusions drawn in this review.
The inclusion of multiple reviewers in all study stages
also served to reduce selection bias. However, using an
existing framework poses a potential limitation, risking
oversight of other relevant themes. To address this con-
cern, all authors independently conducted searches for
additional themes that could enhance the framework but
failed to identify any. Only five papers included in this
review adopted a theoretical model of access as a frame-
work to guide the research. Two studies [33, 44] used
Levesque’s framework, another [52] employed the Insti-
tution of Medicine model of healthcare utilization, one
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[53] applied the Behavioral Model of Health Services Use,
finally, one [40] utilized the Modified Penchansky’s 5A
classification. While the remaining 31 included papers
did not incorporate a theoretical model of access. Nev-
ertheless, the adoption of Levesque’s framework allowed
consolidation of the barriers and facilitators to dental
care access from multiple studies, enabling categoriza-
tion into the five dimensions and five abilities, resulting
in a more comprehensive overview.

Implications and future recommendations

This mixed methods systematic review contributes to
understanding the complex landscape of oral health-
care access for children with disabilities. Applying
Levesque et al’s [20] theoretical framework provides
a comprehensive understanding of barriers and facili-
tators affecting access. Identified barriers have impli-
cations for policymakers, healthcare providers, and
educational institutions. This includes collaboration
between dental and other medical systems, which
appears vital to ensure coordinated and comprehensive
care and assists in ensuring the provision of multidis-
ciplinary care. Reducing the cost of dental treatment,
insurance coverage, and/or providing access to free or
subsidized dental care services for individuals with dis-
abilities are crucial facilitators. Exposing dental profes-
sionals to individuals with disabilities during learning
years and improving their communications skills with
different patients’ group can enhance their skills, con-
fidence, and willingness to provide care to individuals
with disabilities. Adopting the social model of disabil-
ity shifts the focus from individuals as the “problem” to
systemic barriers, demanding attention.

Future recommendations include studies employing
rigorous methodologies and involving various stake-
holders such as children, parents/guardians, dental pro-
fessionals, and policymakers. Utilizing comprehensive
and up-to-date frameworks like Levesque’s conceptual
framework enables a deeper exploration of the barriers
and facilitators associated with oral health care services
for children with disabilities. Addressing barriers and lev-
eraging facilitators, provides the foundations for equita-
ble access to oral healthcare for children with disabilities.
This aims to improve their oral health outcomes and con-
tribute to their overall well-being and quality of life.

Conclusions

This review highlights the diverse and global interest
in addressing oral healthcare access for children with
disabilities, reflecting a collaborative and universal
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commitment to improving health outcomes. The find-
ings underscore the need for systemic changes, includ-
ing better training for dental professionals, increased
collaboration across healthcare systems, and policy
adjustments to reduce financial barriers. By focusing
on both barriers and facilitators, this review provides
a pathway towards more equitable and effective oral
healthcare services for children with disabilities.
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