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Abstract

Individuals with learning disabilities (LD) face a range of health inequalities, including poor oral health.
Oral health is closely linked to systemic diseases such as cardiovascular disease, diabetes and dementia.
Improving an individual’s oral health can positively impact on the management and outcomes of these
chronic conditions. However, individuals with LD encounter unique challenges in acquiring new
knowledge and skills, which can hinder effective oral hygiene practices. This commentary aims to
critically evaluate the methods used in a systematic review on the effectiveness of oral health promotion

for individuals with LD and to contextualize its findings for clinical practice.

Key Points

e Educational and supervised tooth brushing interventions for individuals with LD may improve
oral hygiene, enhance periodontal health, reduce gingivitis, promote better tooth brushing
behaviours and lower plaque levels.

e Educational interventions for caregivers may improve caregiver’s knowledge, attitudes, self-
efficacy and reported behaviours.

e Future research should prioritize standardized educational interventions, assess both clinical
and behavioural outcomes, explore moderating factors like tailored care plans and behaviour
models.



Introduction

A learning disability (LD) is defined as having a significantly reduced capacity to understand or
interpret new information and learn new skills (Office for Health Improvement & Disparities 2025). In
England it is estimated that 1.5 million individuals live with a LD (2.2% of adults and 2.5% of children)
(Mencap 2025). Despite the UK government spending 6.1 billion pounds annually to support
individuals with LD (NHS 2020), these individuals still experience substantial health inequalities (NHS
England 2021). Among these disparities, oral health stands out as a critical concern. Individuals with
LDs exhibit significantly higher rates of periodontal disease and untreated dental caries compared to
the general population (Anders and Davis 2010). Poor oral health is not merely a localised issue it is
interconnected to systemic conditions such as diabetes mellitus (Liccardo et al. 2019), dementia
(Botelho et al. 2022) and cardiovascular diseases (TonelliLumngwena and Ntusi 2023).

To prevent periodontal disease and dental caries depend on individuals maintaining good oral hygiene
yet this is still a significant challenge for individuals with LD and their care support (Ward et al. 2019;
Wilson et al. 2019). Multiple moderating factors have been identified of physical limitations, cognitive
impairments and inconsistent caregiver support which may influence individuals with LD oral hygiene
(Selbera et al. 2021; Ward et al. 2019; Wilson et al. 2019). A recent systematic review by AlJammel et
al. (2024) aimed to evaluate the effectiveness of various oral health promotion strategies for individuals
with LD (AlJameel et al. 2024). This commentary aims to critically appraise the methods employed in
this systematic review and to expand upon its findings within the context of clinical practice.

Methods of AlJameel et al. (2024)

A comprehensive, peer-reviewed electronic search of seven databases was conducted. No date limits
were set for study inclusion; however, the specific time for data collection was not clearly stated. There
was no evidence of efforts to identify ongoing studies, unpublished data, grey literature or previous
reviews. The inclusion criteria were limited to randomized clinical trials (RCTs) and quasi-RCTs that
assessed the impact of an intervention or oral health promotion activity on the oral health status of
individuals with LD. Only studies published in English were included. Screening was undertaken by
two reviewers independently with disagreement being resolved by discussion if consensus could not be
achieved arbitration was undertaken by a third reviewer. However, the data extraction process lacked
clarity regarding the number of reviewers involved and whether the process was conducted
independently. All included studies were appraised using a 21-point quality score. A descriptive
analysis was performed, clustering studies based on the type of intervention and population.



Main findings of AlJameel et al. (2024)

After duplicate removal, 850 citations were identified and screened of which 16 studies were included
in this review. Studies’ findings were grouped into two categories oral health promotion for individuals
with learning disabilities and oral health promotion targeted for their carers. The 16 included studies
varied in their quality ranging from 9 to 14 on a 21-criteria scale using an assessment tool made for
RCTs. However, it is important to note that most of the included studies were not RCTs, making the
use of this tool inappropriate

Effects of oral health promotion on individuals with LDs

Among the studies focusing on promoting oral health in individuals with LDs, two were RCTs, while
five were before-and-after studies. Both RCTs implemented personalized care plans emphasizing daily
tooth brushing, which were compared to a control group (details of the control were not specified). Both
RCTs demonstrated improvements in oral hygiene and periodontal health through interventions such as
supervised tooth brushing and regular professional input. However, there was lack of clarity regarding
if these improvements were statistically significant and what the intervention entailed.

The findings suggest the potential effectiveness of educational and supervised tooth brushing
programmes. The before-and-after studies reported a variety of benefits, including reductions in plaque
levels (n = 2), improved gingivitis scores (n = 2), better tooth brushing behaviours (n = 1), and enhanced
oral hygiene (n = 2). Nevertheless, the review did not clarify whether these before-and-after
comparisons were statistically significant.

Effects of oral health promotion for caregivers of individuals with LDs

There were three RCTs and six before-and-after studies assessing the effects of oral health promotion
interventions for caregivers of individuals with LDs. Two RCTs that employed educational
interventions reported statistically significant improvements in caregiver knowledge (n = 2), attitude,
self-efficacy (n = 1), and reported behaviour (n = 1) compared to the control group. The third RCT,
which combined staff training with policy improvements, demonstrated a statistically significant
improvement in oral hygiene and plaque index in individuals with LDs compared to the control group.

The six before-and-after studies, all of which were based on educational interventions, also showed
statistically significant improvements. These included enhanced behaviour (n = 3), knowledge (n = 2),
skills (n = 1), and hygiene/plaque levels (n = 1) from baseline to the end of the study. However, one of
the before-and-after studies found no statistically significant improvement in caregivers' attitudes
toward oral hygiene following the educational intervention.



Discussion

Using the AMSTAR 2 tool, this review met only four out of the 16 criteria (see Table 1 for full criteria).
An area of concern was the lack of protocol registration, which raises the possibility of methodological
adaptations during the data collection process. This could lead to studies being excluded or included
based upon changes of the inclusion/exclusion criteria or other such methodological processes (van der
Braak et al. 2023), thereby reducing the transparency of the review process. This lack of transparency
was further seen in the absence of a justification for the inclusion of study designs, as both randomized
controlled trials and before and after studies were included without a justification. Additionally, no
explanation was given for the exclusion of certain studies, no conflicts of interest were disclosed, and
there was no description of funding sources for the review. These omissions are potential sources of
bias (Drucker, Fleming and Chan 2016; Romain 2015; Shea et al. 2017).

There were also minor concerns regarding the comprehensiveness of the search strategy with limited
additional search strategies being employed such as backwards-and-forward citation screening and
inclusion of grey literature. This possibly can lead to a reduction in relevant studies being included in
the review (Bramer et al. 2017). There were also concerns regarding the potential for errors during the
data extraction process, as no specific methods were described. The gold standard for minimizing such
errors involves the use of two independent reviewers, a practice that was followed during the screening
process but not explicitly mentioned for data extraction (Buscemi et al. 2006). When presenting the
findings or direction of effects of the included studies, there was no clear reference to the overall quality
of the included studies. This lack of connection makes it challenging to assess how the methodological
weaknesses of the included studies may impact the certainty of the estimates presented in individual
studies. Finally, the systematic review did not carry out a meta-analysis making three of the assessment
criteria not applicable. Overall, the findings of this review should be viewed with some caution due to
these methodological limitations.

Table 1 Critical appraisal using the AMSTAR 2 tool for assessing systematic reviews

AMSTAR 2 items Responses

1. Did the research questions and inclusion|Yes: The paper includes PICO components,
criteria for the review include thewith the population being individuals with
components of PICO? intellectual disabilities and their caregivers,

the intervention being oral health promotion,

and outcomes being clinical measures such as
laque levels and oral hygiene status.

2. Did the report of the review contain an| No: There was no registration of protocol
explicit statement that the reviewjprior to commencing the review.
methods were established prior to the
conduct of the review and did the report
justify any significant deviations from|
the protocol?

3. Did the review authors explain theifNo: No clear rationale was given as to why|
selection of the study designs fornon-RCTs were included.
inclusion in the review?




authors
literature

Did the review
comprehensive
strategy?

use al

searchjmore databases and using relevant keywords|

No: Despite the review searching two or

there was no justification for only including
English language studies.

Did the review authors perform the study
selection in duplicate?

'Yes: Two independent authors performed the
study selection process. A third author was
consulted in case of disagreement.

Did the review authors perform data
extraction in duplicate?

No: The review does not clearly mention
whether data extraction was done iIn
duplicate.

Did the review authors provide a list of]
excluded studies and justify the
exclusions?

No: The authors did not provide a detailed list
of excluded studies, though there was|
mention of some exclusion criteria (e.g.,
excluding treatment-based interventions).

Did the review authors describe the
included studies in adequate details?

Yes: Study characteristics  including
population, intervention type and outcome
measures were described in Tables 3, 4 and|
5.

Did the review authors use a satisfactory|

technique for assessing the risk of bias iglconducted using a 21-item criterion by Kay|

the individual studies that were include
in the review?

'Yes: A critical appraisal of each study was

and Locker (1996). However, this techniquej
was designed for traditional RCTs, which|
may not be fully appropriate for all the
studies included.

10.

Did the review authors report on the
sources of funding for the studies
included in the review?

INo: There was no reference to sources of
funding for the review.

11.

If meta-analysis was performed did the
review authors use appropriate methods|
for statistical combination of results?

No: There was no meta-analysis conducted.

12.

If meta-analysis was performed did the
review authors assess the potentiall
impact of RoB in individual studies on|
the results of the meta-analysis or other]
evidence synthesis?

No: There was no meta-analysis conducted.

13.

Did the review authors account for RoB
in individual studies
interpreting/discussing the results of the
review?

whenllimitations related to the study designs (e.g.,

No: The review acknowledged the

single-group pre- and post-test designs) and|
the limitations of the appraisal technique
used.

14.

Did the review authors provide 4
satisfactory ~ explanation  for
discussion of, any heterogeneity

andldiscussed.

No: Heterogeneity was reported but not

observed in the results of the review?




15. If they performed quantitative synthesisiNo: No meta-analysis was conducted.
did the review authors carry out an|
adequate investigation of publication|
bias (small study bias) and discuss its
likely impact on the results of the
review?

16. Did the review authors report any[No: No conflict of interest was explicitly|
potential sources of conflict of interest,reported.
including any funding they received for
conducting the review?

The systematic review indicates that oral health education, which was primarily tooth brushing
education and supervision of tooth brushing in six of the seven studies of individuals with LDs showed
a positive effect on oral hygiene and periodontal health. A previous Cochrane review evaluating oral
hygiene education reported similar results (very low-quality evidence), suggesting a potential short-
term improvement in plaque index scores (Waldron et al. 2019). However, it found no evidence of a
difference in gingivitis outcomes in the short term (very low-certainty evidence) (Waldron et al. 2019).
Like the current review, it was restricted by the limitations of the available evidence. Furthermore, there
are also uncertainties regarding the long-term benefits of oral health education for individuals with LDs

(Kay and Locker 1996; Waldron et al. 2019).

Individuals with LD may face challenges when undertaking tooth brushing which can stem from limited
manual dexterity and a lack of understanding of its importance (Anders and Davis 2010). Where
appropriate it is important to adapt the learning resources for the individual needs using tools such as
easy-read materials, videos and scenario based role play (Owens et al. 2020). When designing these
materials, it is important, where possible, to involve relevant stakeholders, such as individuals with LDs
and their carers (Witton, Potterton and Smith 2017). While research suggests that carefully adapted or
specifically designed educational interventions can be effective (Heller, Hsiech and Rimmer 2004;
Witton, Potterton and Smith 2017), further targeted studies are necessary to establish long-term
effectiveness (Owens et al. 2020).

This systematic review also suggests that oral health promotion interventions for carers may improve
carers’ knowledge, attitudes, oral hygiene practices and plaque levels in individuals with LDs. This
systematic review’s findings are in line with previous research in this area in regards to the importance
of the caregiver’s role in oral hygiene with individuals with LD (Wilson et al. 2019). However, there
were some limitations with the systematic review’s findings with only three of the nine studies included
in the review assessing clinical outcomes, such as plaque, debris, or calculus scores, in individuals with
LD to evaluate the impact of carer-targeted interventions. The remaining six studies focused solely on

the behavior, knowledge and attitudes of carers before and after the intervention, without examining



clinical outcomes in the individuals they support. Due to this lack of clinical outcomes, it is questionable
if this knowledge gained resulted in any clinically measurable improvements for individuals with LD

in the long term.

Guidelines recommend that all adults brush their teeth twice daily using fluoride toothpaste (Office for
Health Improvement and Disparities 2021). For individuals at higher risk of periodontal disease,
additional support, such as carer-assisted brushing, the use of specialized toothbrushes, and non-
foaming toothpaste is suggested (Office for Health Improvement and Disparities 2021). When
considering educational interventions it is important to evaluate all possible effects/benefits (Smidt et
al. 2009). Using models such as the Kirkpatrick framework can help to ensure that all levels of impact
are assessed ranging from the satisfaction of the training, knowledge regarding the subject area and
more importantly the possible process improvement and corresponding clinical outcomes (Smidt et al.
2009). Evaluating the four model level - reaction, learning, behavior, and results may help with
enhanced reliability and comprehensiveness in assessing the educational tool's clinical effectiveness
(Smidt et al. 2009). The structured approach serves as a tool to evaluate whether the intervention
teaches knowledge effectively and results in practical enhancements to oral health practices and

outcomes.

Future research should prioritize the implementation of standardized educational interventions. This
approach will enhance repeatability in the estimated effects. As highlighted in this review there are
limited high quality RCTs within this field highlighting the need for future random high quality RCTs.
It is important that these RCTs assess outcomes at all levels, ensuring that not only improvements in
educational and behavioural measures are captured, but also clinical outcomes. The next steps in
research should investigate moderating factors including toothbrush adaptations' effectiveness, along
with creating individualized tooth brushing care plans for people with LDs and using behavior change
models in intervention design. From a secondary analysis perspective, it is important for systematic
reviews in this area to incorporate dual data extraction and ensure greater transparency in the reporting
of methods and funding sources. When establishing directional associations, it is important not only to
account for the direction of the association but also, where applicable, to report the size of the effect.
Finally, to enhance transparency in the interpretation of the certainty of the presented estimates,
frameworks such as the Grading of Recommendations Assessment, Development, and Evaluation

(GRADE) framework should be utilized (Guyatt et al. 2011).

When undertaking oral health promotion to individuals with LDs it is important to tailor educational
interventions to account for varying levels of ability and capacity to learn and apply new skills.
Communication tools such as adapted learning materials with simplified language, visual aids, and

video support may help with the delivery of the oral health promotion. Providing additional time for



tailored yet structured educational interventions which include opportunities for feedback and ongoing

monitoring, is may help to produce improved oral health outcomes.

CPD reflective questions

1. What are the primary limitations identified in the systematic review by AlJameel et al. (2024)?

2. When designing and implementing educational interventions for individuals with LDs what factors
should be considered to ensure their effectiveness and sustainability in improving oral health
outcomes?

3. What role do caregivers play in the oral health promotion of individuals with LDs?

This research was partly-funded by the National Institute for Health and Care Research Applied Research
Collaboration North West Coast (NIHR ARC NWC). The views expressed are those of the authors and not necessarily

those of the NHS, the NIHR, or the Department of Health and Social Care.
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