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ABSTRACT

Elderly with dementia or cognitive impairment are at increased risk of poor oral health. Oral health
education programs targeting carers may be an effective strategy to improve oral hygiene. The
aim of this review was to assess the effectiveness of oral health education programs for carers on
the oral hygiene of elderly with dementia. A literature search was performed to identify studies
published in five electronic databases (PubMed, MEDLINE, EMBASE, CINAHL, and PsycINFO),
without time and language restrictions. Two independent coders extracted data and assessed the
risk of bias for each included study. Of the 243 studies, only four studies met the inclusion criteria.
All four studies reported a significant improvement for some oral health measures in dementia
elderly following a carer oral health education program.The included studies did not report any
other relevant outcomes of interest for this review. This review identifies limited evidence for a
carer oral health education as an efficient means to improve oral health in dementia elderly. The
review also clearly highlights the need for well-designed, high-quality studies with more relevant
outcome measures to better address this knowledge gap.
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INTRODUCTION

With advancements in health care, a significant
number of people are living longer and leading
healthier lives. On the contrary, a rise in the burden
of noncommunicable diseases, particularly dementia
is witnessed. The incidence of dementia is nearly
7.7 million/year worldwide, implying one new case
every 4 seconds.!!! The estimate of people worldwide
living with dementia in 2010 was 35.6 million, and
this is expected to triple by 2050, with the world’s
aging population.?
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The retention of natural teeth associated with longer
life expectancy has contributed to an increased
occurrence of oral diseases in the general elderly and
to a greater extent in functionally dependent older
adults.®! Elderly with dementia often present with
greater burden of oral diseases, with the prevalence
of the latter more so evident in the advanced stages
of the condition. Evidence demonstrates a higher
incidence of dental caries, periodontal disease,
increased pain, and other related dental problems in
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dementia.*®! In addition, oral health problems can
have a serious impact on many aspects of general
health including nutrition, life expectancy, and overall
quality of life (QoL).[!

Previous studies emphasize the focus of dental
interventions in elderly on early diagnosis and
prevention of oral diseases.'™] As dementia is a
progressive condition, individuals face multiple
issues with respect to attaining positive oral health
and performing adequate oral hygiene and become
increasingly dependent on their carers. It is therefore
of great importance to make carers aware of the
potential benefits associated with the maintenance of
good oral health and the risks associated with poor
oral hygiene, as they represent the primary oral care
providers. Though carers address many of the issues
related to the overall health, vast oral health care
needs are often unmet.

It is therefore of considerable concern that empirical
studies have generally found that carers fail to
understand the importance of oral health.'*'"
This has been attributed to limited knowledge and
understanding as well as psychological barriers
associated with providing oral health assistance to
others. Another complicating factor is that dementia
is often associated with behavioral problems such
as aggression and combativeness, which may
make it more difficult for the carers to provide
oral care, and in the longer term, contribute to oral
neglect and resultant diseases.!'! Because dementia
is heterogeneous in its presentation, effective
intervention will require dental professionals to
work together within a broader interdisciplinary
and multidisciplinary framework, where the goal of
promoting oral health extends beyond the elimination
of oral disease and instead focuses on promoting
gains in oral health that have the potential to improve
patient well-being and overall QoL.!'*2%

There is now clear evidence that oral health can be
improved through carers’ education in general elderly
people, with studies showing improved oral hygiene,
less gingivitis, a reduced prevalence of denture
stomatitis, and improved denture hygiene.l'3?!-23]
Instruction on oral health care, its association with
infectious disease, and other degenerative diseases
have shown to improve the attitude of caregivers
toward the importance of oral health.!'3] Furthermore,
improvements in the oral health of elderly residents
have been linked to a reduced incidence of
pneumonia.l’! To consolidate these findings, a recent

systematic review concluded that oral health education
for caregivers might be effective for improving
the oral health of elderly.** This advocates dental
professionals to develop a therapeutic relationship
and positive rapport, not only with elderly with
dementia but also with their carers by engaging and
educating them to achieve successful long-term goals
in attaining improved oral care.['>2%

With rising oral care needs and for future planning
and development of oral health interventions
appropriate, it is important to identify the role of
these carers in the oral health management of elderly
with dementia. This systematic review aims to report
available evidence on effectiveness of oral health
education programs for carers on the oral hygiene
of elderly with dementia. It may help to advocate
policies to implement measures for definitive carer
education on oral hygiene measures, if found to have
beneficial effects toward improved oral health status
of elderly with dementia.

MATERIALS AND METHODS

This review was conducted and reported in accordance
with Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines.*”

Search strategy and criteria

The following electronic databases were searched
for identification of potential studies (Cochrane
Library [Central], PubMed, MEDLINE, EMBASE,
CINAHL, PsycINFO). An initial online search was
performed using the search terms that were carefully
identified in accordance to the stated PICO question
[provided in Supplementary Table S1]. The search
terms used were either medical subject headings terms
or identical terms/keywords. The search terms were
then combined with an “OR” and PICO categories
were combined using “AND” to create a final
logic search query. This query was then run in the
above-mentioned databases, with adjustments made to
suit specific databases to yield the results. In addition,
hand searches and bibliographies of included articles
were scanned manually to identify any additional
relevant publications.

Eligibility criteria

We included all human studies, irrespective of the
study design to maximize the study pool, which
evaluated oral health of elderly with dementia before
and after a carer oral health education program. The
elderly could be living in the community or residential
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aged care facilities. Studies excluded were (i) those
involving oral health education for carers of elderly
having conditions other than dementia, (ii) educational
interventions/programs only for elderly with dementia,
and (iii) non-English articles.

Study selection and data extraction

All titles retrieved were exported to Endnote
(version X9) and duplicates removed. One of the
authors screened the titles of the searched record
to exclude obviously irrelevant articles. Full texts
of potentially eligible studies meeting the criteria
were obtained and included for review. Personal
communications were sent to the author(s) where
required. Data was extracted using piloted forms.
The extracted data consisted of information on
design characteristics, follow-up period, intervention,
outcome evaluation, and critical findings. Where
discrepancies between authors occurred consensus
was reached through discussion. The Cochrane’s risk
of bias tool was used for assessing the methodological
quality of the included studies.**’

Summary measures

The primary outcome was to evaluate improvement
in oral hygiene of elderly with dementia before and
after an oral health education program for carers. Any
clinical outcome measure (e.g., dental plaque, dental
caries, and periodontal status) used to assess/evaluate
oral hygiene was considered. Secondary outcome
included for assessment comprised: (i) oral
health-related knowledge, attitude and practices of
carers before and after an oral health education
program.

RESULTS

Literature identified

The original search identified 243 articles, of which
two studies were identified by screening the reference
list of the included studies. After removing duplicates,
236 unique articles remained. A further 227 articles
were excluded based on screening of titles and
abstract. Full-text review of nine articles indicated
that four studies?% met the inclusion criteria.
Two of the five excluded studies were in foreign
languages, German®®'! and Korean,?? respectively. Of
the remaining studies excluded, one study**! described
the caregiver’s perception and its importance in
dementia patients. Another study reported oral health
behavior and sociodemographic profile of individuals
with Alzheimer’s disecase from the perspective of

family caregivers.*¥ Neither of these studies had an
educational program for their carers nor evaluated the
oral health of patients with dementia.**** One article
excluded was a review protocol.l' The results of the
screening and search process is presented in Figure 1.

Common study characteristics and quality
assessment

A summary of each included article is summarized
in Table 1. Among the four contributing studies, two
studies®®??! employed a longitudinal cohort design,
one a quasi-experimental®?”’ and another a controlled
clinical trial.*% All studies were based in care homes
or nursing homes, with majority (three of the four)
conducted in Europe. Nursing staff and carers formed
target groups as recipients of educational intervention.
The number of carers in the studies varied from
14 to 87. Precisely, in one study only, full-time
formal carers were included.” The sample size of
the elderly residents ranged from 40 to 219, with
females as majority. Cognitive status was established
using the Mini-Mental State Examination™! in two
studies.?**% For the remaining two studies, one used
medical records,?® and another obtained information
from nurses of the related participants.””? Only two
studies?®3% reported the level of care needed, using
Barthel index.B

The oral health educational interventions focused
mainly on delivering information to carers on oral
health and hygiene practices, and the contents of
the intervention varied widely across each study.
The teachers of the program ranged from dentists,
dental hygienists to trained nursing staff. All of the
intervention programs consisted of more than one
component, with lectures and some form of practical
training. In all but one study, carers were exposed to
educational sessions related to various themes of oral
health.” Of the four studies, only three reported the
mode of presentation and provided handouts with
information to carers for further reading after the
program.®3% With the exception of all, carers of
two studies™?” underwent further training toward
effective handling of removable dentures and use of
the Revised Oral Assessment Guide for oral hygiene
evaluation. While most studies delivered some form
of oral hygiene aids, the intervention program of
Zenthofer et al. provided ultrasonic baths to nursing
homes’ residents for denture cleaning.”®3%7 Moreover,
in the controlled trial,?” training was provided to 25
professional carers selected from the participating
interventional homes in leading positions to act as
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Figure 1: Adapted preferred reporting items for systematic reviews and meta-analysis diagram illustrating the study selection

process.

multipliers to provide information and training to
their colleagues. The follow-up of the included studies
varied from 6 months to 2 years. No studies reported
any information on characteristics of the carers. Three
studies®”*! reported high risk of bias. The Zenthofer
et al.B% study used a controlled trial design and hence
had a low risk of bias [Table 2].

Characteristics of individual studies included
Samson et al.?” investigated the long-term effect of
an oral health care program on the oral hygiene of
elderly residents at a nursing home. Mucosal Plaque
Score (MPS) was used to index oral hygiene at
baseline, 3 months, and at the end of 6 years. MPS
significantly improved after 3 months, with this being
consistent until the end of the study. Participants who
manifested with dementia had better oral hygiene than
those with uncertain cognitive impairment at the end
of 6 years.

The aim of two studies®3% by Zenthofer et al. was
to evaluate the potential effects of an oral health care
education for carers on the oral health of elderly
with dementia. In both the studies, oral hygiene

assessment was primarily through measurement of
dental plaque, gingival inflammation, periodontal
status, and denture hygiene. Dental plaque and
gingival inflammation were evaluated using the
plaque control record®” and gingival bleeding
index.’¥ The community periodontal index of
treatment needs (CPITN)B?! and denture hygiene
index was used to report the periodontal and
denture hygiene status, respectively.

The first article®® reports oral and denture hygiene
among institutionalized older people with and without
dementia following a career oral health education
program. Summarizing the results, a significant
improvement was seen in denture hygiene, gingival
bleeding, and CPITN scores in the dementia group
at the end of 6 months. However, for dental plaques
scores, no significant difference was observed
between the groups of participants (with and without
dementia) following the intervention. Further, on
adjusted findings, no significances sustained. The
second articleB? reports the effectiveness of carer
education on oral and denture hygiene on the oral
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Table 1: Characteristics of included studies

Study Design and Study location and Intervention Duration of Outcome Risk
(Year) follow-up population intervention measures of Bias
and educator
Samson Quasi-experimental Norway Nursing staff received oral health education 4 h course MPI High
etal. At 3 months and  Nursing home residents composed of theoretical and practical components Provided through
(2009) after 6 years Sample size: Intervention also included a dentist, dental
n=88 (n=52; Motivational training hygienist and
residents presented Introduction of picture based cards for oral competent
with dementia care delivery nursing staff
manifestations at end of  Distribution of oral hygiene aids
the follow-up) Appointed an “oral-care contact” for each ward
Mean age: NR Routine oral hygiene checks and feedbacks
Female (%): NR provided
Zenthofer Longitudinal cohort Germany Lecturers provided information on: (i) age-related 2-day oral PCR, High
etal. After 6 months Care homes oral changes and diseases, (i) strategies to care training GBI,
(2016) Sample size: n=93 improve oral health, and (iii) feasible brushing programme CPITN
(n=33; residents with  techniques and effective handling of oral Provided through and DHI
dementia, n=60; hygiene aids a dentist
residents without Practical demonstration on use of oral hygiene
dementia) aids and handling of removable dentures
Mean age: 82.9 years Hands on training to help evaluate oral hygiene
(SD9.9) using ROAG and perform denture hygiene care
Female (%): 65 Implementation of ultrasonic baths for denture
cleaning
Zenthofer Controlled clinical Germany Lecturers provided information on: (i) age-related 2-day oral PCR, Low
etal. trial Nursing home residents oral changes and diseases, (ii) strategies to care training GBI,
(2016) After 6 months Sample size: n=219 improve oral health, and (jii) feasible brushing programme CPITN
(IG=144, CG=75) techniques and effective handling of oral Provided through and DHI
Mean age: 83.1 years  hygiene aids a dentist

(SD 9.0)
Female (%): 68.5
dentures

Practical demonstration on use of oral hygiene
aids and effective handling of removable

Hands on training to help evaluate oral hygiene
using ROAG and perform denture hygiene care
Implementation of ultrasonic baths for denture

cleaning
Lago Longitudinal study Brazil Oral health education
etal. At 6, 12, 18 and 24 Institutionalized elderly Practical demonstrations
(2017) months Sample size: n=40

Mean age: 82.3 years
(SD-NR)
Female (%): 52.5

Monthly lectures GPI, TD High
and TC

MPI: Mucosal Plaque Index; PCR: Plaque control record; GBI: Gingival Bleeding Index; CPITN: Community periodontal index of treatment need; DHI: Denture
Hygiene Index; GPI: Global Plaque Index; TD: Tongue discoloration; TC: Tongue coating; NR: Not reported; SD: Standard deviation; ROAG: Revised Oral

Assessment Guide; IG: Intervention group; CG: Control group

Table 2: Quality (risk of bias) of included studies

Studies Random sequence

generation concealment

Allocation Blinding of participants Blinding of outcome
and personnel

Incomplete Selective Other

Samson et al.l?” - - -
Zenthofer et al.?®] - - -
Zenthofer et al.®% + + +
Lago et al.l?! - - -

+: Low risk of bias; —: High risk of bias; ?: Unclear risk of bias

health of cognitively impaired elderly compared
to a control group. Fourteen nursing homes were
randomly allocated to an intervention and control
group. Participants were evaluated at baseline and
the end of 6 months for changes in oral and denture
hygiene measures. No oral care was provided to the

assessment outcome data reporting bias
- + + -
- - + -
- + + -
- - + -

control group. Dental plaque and denture hygiene
scores significantly reduced in the intervention group
compared to the control group at follow-up. On the
contrary, gingival index and CPITN scores remained
unchanged in both the groups. The results were
identical on adjusted findings.
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Lago et al® aimed to evaluate the impact of
an oral health education program for carers of
institutionalized elderly in Brazil. Improvements in
oral hygiene were indexed using the global plaque
index and with changes in tongue discoloration and
tongue coating. In addition, carers’ knowledge on oral
health was assessed. Changes in carer knowledge and
oral hygiene of the participants were evaluated at 6,
12, 18, and 24 months after baseline. A statistically
progressive reduction in plaque and tongue coating
scores were evident, with changes evident as early as
within 6 months. Furthermore, a concomitant increase
in number of participants without tongue discoloration
and a significant change in carers’ knowledge were
reported following the oral health education program.

DISCUSSION

To our understanding, this is the first review
that aimed to provide cumulative evidence from
empirical research on the potential effect of oral
health education intervention for carers on oral
hygiene of dementia elderly. Oral health problems
are increasingly common in dependent elderly and in
those suffering from neurodegenerative diseases.[*!)
With the prevalence of dementia on the rise and the
need to improve oral health, the role of nondental
professionals can be of great predominance. Over
the years, a substantial literature has emerged on
studies evaluating the effectiveness and describing
the importance of oral health education in a variety
of settings.* This review was only able to identify
limited information, on oral health intervention for
carers concerning this population. Taken together from
all the included studies, it was evident that the oral
health of people with dementia improved significantly
following a carer oral education program.

Carers commonly cite lack of motivation and
psychological barriers as common reasons for poor
oral care delivery.'® Only one study in this review
motivated nursing staffs to provide oral care as part of
the oral health program. This could be a contributing
factor to good oral care delivery, with the results of
the study being reflective.’’”! Hence, it is vital that
carers be motivated and provided with effective
evidence-based strategies to overcome associated
barriers and increase facilitation contributing to
improved oral hygiene in the long term.

Denture  hygiene practice reflected significant
changes with the use of ultrasound baths.?®*% This

is important from a clinical perspective because
research has shown strong associations between
denture plaque and pneumonia; and on the other
hand, care-dependent multimorbid older people are
especially prone to diseases such as bacteremia
because of their reduced immune status.*'** The
latter highlights the strong evidence and advocates
the need for ultrasound bath in nursing homes as
an effective and standard means to improve denture
hygiene in dementia elderly. It is of concern that none
of the studies”" discussed the role of an underlying
theory or provided an empirical evidence base for the
use of these specific interventions. Although these
interventions provided improved oral hygiene, no
intervention could be considered the most effective.
Future carer interventions are required to be developed
with multiple components to include strategies
to deal with and tackle complex behavioral and
psychological barriers often associated with dementia
elderly.*? Currently, no much information exists with
interventions focusing on these components together
and regarding the type of oral health training thought
to be useful in training carers concerning oral care in
elderly with dementia.

The studies®™3” reported data on short-term and
long-term effects on oral health following the oral
health education intervention for carers. It may be
appropriate for outcomes such as dental plaque,
denture hygiene, gingivitis, tongue discoloration,
and tongue coating to manifest changes. However,
follow-up is inadequate for outcomes such as for
periodontal status assessed,?®3% which requires a
relatively long time for the effects to manifest in
the oral cavity. Further to this, no support was given
to manage the periodontal conditions, during the
intervention period. This might provide the reason
for no significant changes in the controlled trial
for periodontal status (CPITN scores) between the
participants of the control and intervention at the
end of follow-up.B*” Previous studies reports elderly
with dementia suffer from a considerable amount of
decay.*® In the current review, no studies reported
findings regarding the presence or absence of dental
caries. The associated pain arising from dental decay
has shown to have a significant impact on the oral
health*”! and hence needs consideration.

Qualitative studies have shown carers lack the
knowledge and training to provide oral care for the
general elderly.*® Sustainable effects on knowledge,
attitudes, and practices of carers demand consideration
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in any intervention before and after implementing it
into practice. Only one study aimed to capture the
knowledge of carers on oral health. The findings
revealed carers possessed limited knowledge and
expressed interest in obtaining further information.*”!
None of the included studies evaluated carers’ attitude
and existing practices of oral hygiene in elderly
with dementia. It is important for future studies to
consider this to facilitate better understanding and to
identify common misconceptions, which may help
in developing an effective intervention focused on
addressing the oral needs of elderly with dementia
better. In addition, no studies reported whether the
carers had any previous oral health care training. It
is to consider the fact that these measures could have
an impact on the efficacy of the intervention. The
findings of this study were similar to another review
evaluating the evidence on oral health education
for caregivers of elderly, which found limited
evidence.’?¥ None of the included studies assessed
precisely measures of secondary outcomes considered
in this review.

Future studies require consideration of designs that
are more stringent and include range of standardized
measures to evaluate oral hygiene and cognition.
Studies with longer follow-ups and carers of all types
providing care are to be included, as the role of these
carers can vary considerably based on the institution
they provide care for. Majority of studies investigated
the oral health of dementia elderly living in care homes
or nursing homes. There exist a significant 70% of
elderly with dementia who are homebound and depend
on their family members for the provision of oral
care. No studies to date have taken into consideration
the oral care needs of community-dwelling elderly
with dementia and evaluated interventions for family
carers to improve oral hygiene in homebound elderly
with dementia. There also exists insufficient evidence
on the development of, piloting, and validation of an
oral health education intervention explicitly developed
for carers of dementia elderly. Therefore, there exists
a need for the development of an evidence-based oral
health intervention manual tailored to the specific
needs of elderly with varying levels of cognitive
impairment that could serve as a standard manual for
carer education.

The review is not free from limitations and is
acknowledged. First, it is possible that despite the
comprehensive search, relevant articles were not
captured. Second, the included studies used a range of

cognitive and oral health measures to report outcomes.
Finally, limited number and the considerable
heterogenicity between the studies were too large to
perform a meta-analysis.

CONCLUSION

To conclude, this review identifies that a carer oral
health education intervention had a positive effect for
few oral health measures in elderly with dementia.
However, the findings drawn require careful
interpretation owing to evidence from limited studies
of questionable quality and methodological weakness.
Further, well-designed studies are necessary to
substantiate implementation of definitive carer oral
health education and its beneficial aspects in the long
term for dementia elderly.
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Table S1: Focus question, search terms, search filters, and search dates

Focus question Are oral health education programs for carers effective in improving the oral hygiene status of elderly with dementia?
Search terms #1: Mesh - dental health OR oral care OR dental care OR mouth care OR dental hygiene OR mouth hygiene
#2: Mesh - dementia OR Alzheimer OR Alzheimer’s OR cognitive impairment
#3: Mesh - education OR intervention OR program OR promotion
#4: Mesh - caregiver OR caregivers OR carer OR nurse OR care aide OR health care aide
Search strategy #1 AND #2 AND #3 AND #4
Filters Language: Not applied
Species: Humans (Mesh)
Ages: Aged (Mesh)
Search date Final confirmatory online search was performed on March 31, 2018





