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ABSTRACT

This review aimed to explore the association of common chronic diseases and geriatric syndromes and common oral 
health (OH) problems in older adults, along with the barriers to OH care. A comprehensive search was conducted 
in Scopus, PubMed, and Google Scholar using various relevant search terms. Articles of different evidence levels 
were included, while non-English publications and those without full-text availability were excluded. Common 
age-related diseases and geriatric syndromes, such as hypertension, diabetes mellitus, and cognitive impairment, 
increase the risk of periodontal disease, dental caries and potentially oral cancer. These systemic conditions and their 
treatments heighten vulnerability to OH issues. Poor OH status can worsen chronic conditions, creating a vicious 
cycle that further compromises OH. The interplay between oral and systemic health underscores the need for dental 
professionals to update on geriatric dentistry and plan strategies addressing the growing demand of OH care for older 
adults effectively.
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INTRODUCTION

The global population is currently undergoing a 
significant ageing process. The United Nations defines 
an ageing population as those aged 60 years and above 
(1). In alignment with this definition, the government of 
Malaysia also classifies older adults as those aged 60 
and above (2). By 2030, approximately one in every 
six individuals worldwide will have reached the age 
of 60 or older, representing a substantial increase from 
the one billion recorded in 2020 to an estimated 1.4 
billion in 2030 (3). According to the Khazanah Research 
Institute, projections by the Department of Statistics 
(DOS) indicate that Malaysia is expected to attain 
ageing population status by 2035, with 15% of the total 
population being 60 years or older (4).

This remarkable increase of ageing population stems 
from numerous advancements in health, including 
better nutrition, clean water, sanitation, neonatal care, 
antibiotics, vaccines, and other medical technologies 

and public health initiatives. Additionally, it is driven 
by improved living standards, economic growth, and 
poverty reduction (5). The increased life expectancy and 
a growing proportion of the older population shift from 
predominantly young to older populations heightened 
the demand for financial, health, and social care, 
potentially extending periods of dependency and frailty 
(6). 

Ageing is associated with an elevated risk of chronic 
diseases (CDs) (7,8). CDs are defined as conditions 
that persist for one year or more, requiring ongoing 
medical attention, limiting activities of daily living 
(ADLs), or both (9). The term "ADLs" encompasses 
fundamental skills essential for independent self-care, 
including eating, bathing, mobility, and maintaining 
oral hygiene (10). Moreover, the ageing process, which 
leads to a heightened pro-inflammatory state, increases 
susceptibility to autoimmune, inflammatory, and 
infectious diseases, potentially affecting gum tissues and 
contributing to conditions such as periodontitis (11). 
Additionally, older adults are at a higher risk for dental 
caries due to oral conditions such as dry mouth, multiple 
dental restorations, and poor oral hygiene, compared to 
younger individuals (12).

Studies demonstrate associations between oral health 
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(OH) and various health conditions (13,14). For instance, 
geriatric syndromes, including cognitive impairment 
and dementia are linked to higher prevalence of dental 
caries, decline in restorations, and deterioration in oral 
and denture hygiene (15). Furthermore, poor OH is also 
strongly associated with systemic health conditions, 
such as cardiovascular diseases, increased stroke risk, 
and diabetes, all of which are linked to periodontal 
disease (13,14).

Given the rapid ageing of the global population, it is 
imperative to understand the multifaceted role of 
OH in the broader spectrum of geriatric health. This 
understanding is crucial because poor OH not only 
compromised the OH status but also could aggravate 
CDs, increase healthcare costs, and diminish the quality 
of life among the older adults. Therefore, this review 
aimed to explore common CDs and other geriatric 
syndromes and their consequences; common OH 
problems in older adults, barriers and strategies towards 
effective OH care for older adults. A comprehensive 
review that synthesizes the existing literature on this 
topic will fill this gap, providing valuable insights for 
healthcare providers, policymakers, and researchers.  
Development of an integrated approach in managing 
the health and OH towards improving their quality of 
life is crucial.

MATERIAL AND METHODS

An electronic search was conducted in the databases 
Scopus, PubMed, and Google Scholar using a 
combination of search terms: ‘elderly,’ ‘older adults,’ 
‘chronic diseases,’ ‘oral health,’ and ‘oral diseases’. 
We limited our initial search to Scopus, PubMed, and 
Google Scholar due to their distinct advantages in 
covering a broad spectrum of academic literature while 
Google Scholar was selected to capture grey literature, 
theses, and conference papers that might not be indexed 
in traditional databases. Additional references through 
manual search were obtained from articles provided 
in the databases. We conducted a manual search by 
reviewing the reference lists of relevant articles to 
identify additional studies, reports, or papers that could 
contribute to this research. All types of articles from 
2010 to 2023 with different levels of evidence were 
included. Articles which were not in English and were 
not available in full text were excluded. In summary, 
Figure 1 illustrates the flowchart outlining the research 
process.

DISCUSSION

In this discussion, we reviewed the literature, 
summarizing key findings related to common CDs and 
their consequences, OH problems, and the barriers in 
providing OH care for the older adults. Additionally, 
we explored strategies to enhance OH care for this 
population. This section also addressed the limitations 
of the reviewed literature. 

1. Chronic diseases and their consequences
A systematic review and meta-analysis showed that 
the prevalence of CDs is high in ageing population 
(16). In Germany, 25% of older adults presented with 
at least four CDs, most commonly hypertension, lipid 
metabolism disorders, diabetes, and coronary heart 
disease (17). Whereas in Haikou, China, 31.7% had at 
least one of four CDs—hypertension, diabetes mellitus, 
chronic obstructive pulmonary disease, or stroke (18). 
Meanwhile, the National Health and Morbidity Survey 
(NHMS) 2015 in Malaysia reported that about one-third 
of older adults had non-communicable diseases (19). 
Diabetes mellitus and hypertension consistently emerge 
as the most common CDs (18–23), correlating with 
older age, smoking, and obesity (16,18).

Figure 1: Flowchart of the narrative review process
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1.1 Hypertension
Study indicates that the prevalence of total hypertension 
escalates with age, from 9% of adults aged 16 to 44 to 
60% of adults aged 65 and over (24). About 26% of older 
population in China having hypertension (18), 33.1% 
in Malaysia (19) and 38% in India (22). As people age, 
their levels of physical activity tend to decrease, leading 
to more sedentary lifestyles and increased body weight 
further contribute to this condition (25). Furthermore, 
periodontitis has been implicated in uncontrolled 
hypertension, potentially via elevated white blood cell 
and neutrophil counts. (26). 

Worsening the situation further, high blood pressure is a 
major risk factor for cardiovascular disease (CVD) (27). 
In older adults, arterial stiffness leads to an increase in 
systolic blood pressure and pulse pressure, coupled with 
a decline in diastolic blood pressure. These changes 
are strong predictors of major CVD events and overall 
mortality (28). Additionally, research by Van Nguyen 
et al. (2021) found that 26.1% of older adults aged 65 
and above with heart failure experienced impairments 
in physical activities such as bathing and oral care, 
primarily due to muscle weakness (29,30). These 
functional impairments significantly increase the risk of 
vascular cognitive impairment and Alzheimer’s disease 
(31), exacerbating OH challenges in older adults.
 
The relationship between OH behaviours and CVD 
may be explained by several biological mechanisms. 
For example, previous studies have confirmed that poor 
oral hygiene may increase the potential risk of CVD by 
affecting vascular endothelial function or inflammatory 
responses (32,33). Endothelial dysfunction and systemic 
inflammation by increasing concentrations of both 
C-reactive protein and fibrinogen play an important role 
in the pathogenesis of atherosclerosis, which is a major 
contributor to cardiovascular events (33–35). Hence, 
promoting oral hygiene may mitigate hypertension and 
its complications.

1.2 Diabetes mellitus
The global prevalence of diabetes mellitus peaks 
between 75–79 years, at 24·4%. In this age group, 
prevalence was highest in the north Africa and Middle 
East super-region, at 39·4% and lowest in central 
Europe, eastern Europe, and central Asia, at 19.8% (36). 
Findings from the National Health and Morbidity Survey 
(NHMS) 2015 showed that the prevalence of diabetes 
mellitus among older adults over 60 in Malaysia was 
38.8% (19). Diabetes mellitus is a chronic condition 
characterized by an accelerated metabolic ageing 
process, often resulting in a range of physical issues 
commonly observed in the older population. These issues 
encompass, physical, visual and lower body disability 
(37). Older adults with diabetes mellitus are more prone 
to premature death and coexisting conditions such as 
hypertension, coronary heart disease, and stroke. They 
also face a higher risk of various geriatric syndromes, 

including functional disability, polypharmacy, cognitive 
impairment, musculoskeletal disorders, depression, 
urinary incontinence, injurious falls, persistent pain, and 
frailty (38–40).

Additionally, poor OH particularly periodontitis and 
diabetes are chronic conditions that share a bidirectional 
relationship: diabetes can accelerate the onset and 
progression of periodontitis, while periodontitis can 
impair glycemic control and potentially contribute 
to diabetic complications (41). The elevated levels 
of inflammatory cytokines such as TNFα, IL-1β, and 
C-reactive protein (CRP) perpetuate inflammation, 
driving osteoclast differentiation and accelerating tissue 
destruction within the oral cavity (42,43).  

1.3 Cognitive impairment
Subjective cognitive decline (SCD) commonly occurs 
among the older adults and also may be influenced 
by factors such as loneliness, and depression (44,45). 
Having SCD might complicate the management of 
chronic conditions, and patients and providers should 
be aware of increased risk for cognitive decline in the 
presence of CDs (45). According to the systematic 
review, the global prevalence of cognitive impairment is 
recognised as one of the geriatric syndromes ranges from 
5.1% to 41% among community-dwelling older adults 
(46). Dementia is typically diagnosed when acquired 
cognitive impairment has become severe enough to 
compromise social and/or occupational functioning 
(47).

Memory loss and disorientation associated with 
dementia can lead to inadequate oral care and reduce 
its effectiveness (48). Furthermore, individuals with 
dementia may have difficulty identifying and reporting 
OH problems like periodontitis, gingival bleeding, 
missing teeth, and dental caries (49). This underscores 
the importance of regular dental check-ups to detect 
and address OH problems early in this population. 
Hence, as dementia progresses, individuals often 
become reliant on others for personal care, including 
oral hygiene (48,50). 

1.4 Musculoskeletal disorders
Musculoskeletal disorders include conditions affecting 
the joints (e.g., osteoarthritis, rheumatoid arthritis, 
psoriatic arthritis, gout, spondyloarthritis), bones (e.g., 
osteoporosis, osteopenia, fragility fractures, traumatic 
fractures), and muscles (e.g., sarcopenia) (51). These 
disorders remain prevalent among older populations, 
and with ongoing population growth and ageing, the 
number of individuals living with musculoskeletal 
disorders and associated geriatric syndrome such 
as functional limitations is rapidly increasing (51). 
Additionally, women are more likely than men to report 
musculoskeletal pain in older populations, particularly 
in developed countries (52).
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The prevailing musculoskeletal disorders in older adults 
can give rise to detriments in both the performance of 
ADLs and quality of life. For example, osteoarthritis 
can manifest in various joints, affecting the hands, feet, 
facet joints, and major weight-bearing joints like the 
knees and hips (53,54). As a result, joint degeneration 
in osteoarthritis induces discomfort, subsequently 
leading to stiffness and restricted range of motion (54) 
and more likely to experience problems with activities 
of daily living (ADL) compared to those without these 
conditions (55). A cross-sectional study found that older 
adults with moderate to severe musculoskeletal pain 
are 1.8 times more likely to face mobility limitations 
(56). Consequently, this condition creates barriers in 
accessing OH care services (57).

1.5 Impairment in ADL among older adults with chronic 
diseases and geriatric syndrome
Previous study has highlighted a significant burden of 
functional limitations among older individuals, as well 
as a strong association between pre-existing chronic 
diseases and functional disability (58).  CDs such as 
hypertension, diabetes mellitus, heart problems, chronic 
lung diseases, osteoarthritis, osteoporosis, stroke, and 
asthma were associated with the increased risk of ADL 
disability among middle age and older populations  
(58–60). A recent population-based cohort study in 
China involving adults over 45 years of age found that, 
after four years of follow-up, individuals with at least 
one chronic disease had a 39% greater risk of ADL 
disability (61). Additionally, studies showed a significant 
positive association between geriatric syndromes such 
as cognitive impairment (e.g., Alzheimer’s disease) 
and musculoskeletal conditions with ADL function in 
older adults (55,62). Furthermore, ageing itself, even 
in the absence of specific diseases, often contributes to 
increased frailty (63). Given these functional limitations, 
various studies have demonstrated an association 
between ADL impairment particularly the ability to 
perform oral self-care and OH status (64–67).  

1.6 Polypharmacy
Polypharmacy in older adults is often difficult to avoid 
because it is associated with a number of diseases 
suffered by older adults. Medications like analgesic, 
cardiovascular and gastrointestinal drugs have shown 
a significant association with the development of 
xerostomia (68). There is a strong association between 
general health and OH with xerostomia in older 
adults (69). Furthermore, studies have shown that 
polypharmacy was associated with poor OH status 
such as periodontal disease and increased the number 
of decayed, missed and filled teeth (DMFT) (70–72). 
Additionally, medications that influence the central 
nervous system, such as antipsychotics, anxiolytics, 
and antidepressants, directly hinder the nervous system 
responsible for swallowing. This inhibition results in 
motor and functional impairment, as well as sensory 
disturbances in the oral cavity and pharynx, thereby 

affecting all stages of feeding and swallowing (73).

2. Common oral health problem of older adults
Multiple studies have indicated a significant connection 
between CDs and OH, including conditions such as 
Type-II Diabetes Mellitus, cardiovascular diseases, 
cancer, depression, mental health disorders and 
respiratory tract infections (74–77). Some diseases cause 
problems in the mouth, while some oral problems are 
linked to chronic conditions (14,76) 

2.1 Dental Caries
Dental caries is a non-communicable disease primarily 
caused by the demineralization of tooth enamel due to 
the acidic by-products produced by bacteria in dental 
biofilm (78). This process is closely related to various 
modifiable behavioural risk factors and environmental 
factors such as poor oral hygiene, poor dietary habits 
and lack of fluoride exposure (79,80). A systematic 
review and meta-analysis conclude that older adults, 
with higher tooth retention implying more dental caries 
incidence (81). The prevalence of dental caries ranged 
from 25% (Australia) to 99% (South Africa), while the 
prevalence of root caries ranged from 8% (Finland) to 
74% (Brazil) of older adults in community dwellers. The 
situation was even worse in institutionalised older adults 
of which the mean DMFT score varied from 6.9 (Malawi) 
to 29.7 (South Africa) (81). The global median of mean 
DMFT score was 21.9 (82) . A Survey in Kuala Lumpur, 
Malaysia in 2013 found that the maximum DMFT was 
noted in the older adults at the aged of 60 and above in 
both males (16.57) and females (18.53) (83). 

Poor oral hygiene is associated with chronic conditions 
like CVD and Type-II Diabetes Mellitus, among middle-
aged and older adults (14). This association is also 
supported by Kim et. al., 2019 who found that patients 
with dental caries have an elevated risk of coronary 
heart disease as compared with patients without dental 
caries (84). A ten-year cohort study has established a 
clear association between oral diseases and diabetes 
(77). In a recent study by Vieira lima et. al., (2023) 
found that blood glucose levels have an impact on both 
the number of root caries lesions and salivary glucose 
levels in active coronal caries. It's noteworthy that as 
glycated haemoglobin or fasting blood glucose levels 
increase by one unit, there is a slight increment in root 
caries lesions. Additionally, the influence of blood 
hyperglycaemia on root caries appears to be localized, 
triggered by an increase in glucose levels in saliva and 
gingival crevicular fluid, as well as by the modulation of 
biofilm on tooth root surfaces (85). Furthermore, poor 
OH status is also associated with mental illness (86). 
Individuals suffering from severe mental illnesses exhibit 
notably greater decayed, missing and filled teeth (DMFT) 
in comparison to the general population. The research 
revealed that there are correlations between the DMFT 
and missing teeth metrics and the Mini-Mental State 
Examination scores (86). 
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With the increasing number of older adults 
experiencing comorbidities and polypharmacy, there 
is a corresponding rise in cases of xerostomia and 
declining OH (87). The ageing process itself also leads 
to notable changes in the salivary glands, including 
acinar atrophy, duct expansion, collagen deposition, 
reduced mitochondrial respiratory chain activity, and 
an inflammatory microenvironment—all of which can 
contribute to progressive salivary gland dysfunction (88). 
Consequently, xerostomia can adversely affect dietary 
intake, leading to poor nutrition and an increased risk 
of OH issues including gingivitis, periodontitis, dental 
caries, fungal infections (e.g., candidiasis), halitosis, 
and accelerated enamel erosion (89). Ultimately, these 
factors can negatively impact overall quality of life (87). 

2.2 Periodontal disease
The prevalence of periodontal disease rises with age 
(90). Periodontitis is the most common among older 
adults, particularly in populations from high-income 
countries. Older adults exhibited the highest prevalence 
of deep periodontal pockets (measuring 4-5 mm and 6+ 
mm) compared to young adults and adolescents (90). 
Older populations are generally more susceptible to 
periodontal disease, due to the biological ageing process, 
the impact of a decline in general health status, presence 
of comorbidities, and decreasing dexterity and cognition 
that affects self-care (91). Frailty plays an important role 
in the health of older populations. It is evident that both 
frailty and periodontal disease share several risk factors. 
Age-related changes to the inflammatory response which 
involved IL-6, TNF ∝, IL-1β and Senescent Cells may be 
the closest pathophysiological explanation underlying 
both frailty and periodontal disease (92).

Notably, previous studies have increasingly pointed 
out the correlation between periodontitis and systemic 
diseases (75,76). A systematic review and meta-
analysis conclude that there is a positive bidirectional 
association between periodontal disease and diabetes 
mellitus (41). The presence of periodontal pathogens 
like Porphyromonas gingivalis and Actinobacillus 
actinomycetemcomitans as causative agents in 
periodontal disease along with their metabolic by-
products in the oral environment, may indeed have an 
immunomodulatory impact extending beyond the oral 
cavity and affected systemic conditions (74). 

Additionally, an increased severity of periodontal 
disease has been linked to a 20% higher risk of 
developing hypertension (76). A systematic review and 
meta-analysis revealed a linear relationship between 
periodontitis and hypertension, suggesting that effective 
periodontal management could influence blood pressure 
control. These findings underscore the potential benefits 
of improving oral health to enhance cardiovascular 
outcomes in the general population (93). Moreover, 
polypharmacy can adversely affect periodontal tissues. A 
notable example is drug-induced gingival overgrowth—a 

side effect commonly associated with anticonvulsants, 
immunosuppressants, and calcium channel blockers 
(94). This gingival enlargement is often generalized but 
tends to be more pronounced in the anterior regions 
(95) making it more difficult to remove dental plaque 
effectively during tooth brushing.

Tooth loss and edentulism are the final stages of 
dental caries and periodontal disease. A nationwide 
population-based study in South Korea found that 9.5% 
of older adults were edentulous, rising to 18.1% among 
those aged 80 years and above (96). Meanwhile, the 
National Oral Health Survey of Adults (NOHSA) 2020 
in Malaysia reported that only 34.3% of individuals 
aged 60 years and older retained 20 or more teeth (97). 
There is a positive relationship between tooth retention, 
overall health, and quality of life. Older adults with 20 
or more teeth are less likely to experience poor health. 
Systematic reviews have also concluded that the risk 
of hypertension, cognitive impairment, and dementia 
increases with tooth loss (98,99). Having less than 20 
teeth increases the likelihood for functional dependence 
and onset of disability, increase risk of CDs outcomes, 
nutrition and quality of life decline (100). Interestingly, 
active chewing has been linked to maintaining cognitive 
function in older adults (101). Hence, restoring 
masticatory function could be beneficial in preventing 
cognitive decline in the older population  (102).

2.3 Oral mucosal lesions
Generally, oral lesions are more prevalent among older 
adults than in young adults (103,104). Studies shows 
that the oral lesions are associated with medicines, 
nutritional disorders, ill-fitting dental prostheses, systemic 
diseases and poor oral hygiene —all factors that are 
more prevalent in older populations (103,105–107). As 
people age, the stratified squamous epithelium becomes 
thinner, less elastic, and atrophies (108). A decrease 
in immunological responsiveness further increases 
susceptibility to infection and trauma. In addition, a 
higher incidence of oral and systemic disorders, coupled 
with greater medication use, may lead to oral mucosal 
disorders in older individuals (109,110).     

Previous study by Cheruvathoor et.al., 2020 in Kerala, 
India found that prevalence of older adults having 
oral mucosal lesions was 59.6% with most common 
lesion group was red and white (73.2%), followed by 
pigmented (15.5%) (103). The most common diagnoses 
were oral lichenoid diseases such as oral lichen planus 
which may result from general medication intake, and 
lingual lesions (111). Additionally, potentially malignant 
lesions such as oral leukoplakia were significantly more 
often diagnosed in groups of younger seniors between 
the aged 60 and 70 years (111).

2.4 Oral candidiasis
Oral candidiasis, commonly known as "thrush," is 
an opportunistic fungal infection mainly Candida 
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Figure 2: Theoretical framework on the association of chronic 
diseases, geriatric syndrome and their consequences on oral health 
and bidirectional effect

albicans that primarily affect the oral mucosa (112). 
Predisposing factors for oral candidiasis can be 
categorized into systemic and local factors. Systemic 
factors include immunosuppressive therapies, 
chemoradiation, immunocompromising conditions such 
as Sjogren syndrome, endocrine disorders like diabetes, 
hypothyroidism, and nutritional deficiencies. Older 
patients with diabetes had 4.4 times higher estimated 
risk of developing oral candidiasis when compared with 
individuals without this condition (113). Whereas local 
factors such as salivary dysfunction, inadequate oral 
hygiene practices (e.g., poor denture care and prolonged 
wear), and the use of topical corticosteroid therapy can 
exacerbate the condition (112). 

This review highlights that chronic diseases and geriatric 
syndromes in older adults present a complex challenge. 
Both conditions can lead to dependencies in ADLs and 
polypharmacy, ultimately worsening OH. In summary, 
the theoretical framework on the association of CDs, 
geriatric syndrome and their consequences on OH and 
bidirectional effect is as shown in Figure 2.  

appointments/waiting times, unavailability of weekend 
services, use of home remedies or self-care are others 
reported barriers and challenges (117–119). 

3.2 Barriers and challenges faced by caregivers
Caregivers of older adults are essential, but they often 
face obstacles that affect both their well-being and their 
ability to provide quality care. A study conducted among 
healthcare personnel in nursing homes in Friesland, 
Netherlands, identified several key obstacles to 
providing effective oral care. These included residents' 
cooperation and behaviour, often complicated by 
cognitive impairments or dementia, which make OH 
care procedures more difficult (120,121). Additionally, 
the burden of caregiving is exacerbated by heavy 
workloads and limited time, as well as the perception 
that OH care is not an essential part of ADL. This 
mindset negatively impacts the quality of care provided 
to dependent older adults (120–122).  

3.3 Challenges faced by oral health care providers
Providing dental care in domiciliary settings, particularly 
in long-term care facilities, is inherently complex. 
Challenges include inadequate equipment, infection 
control issues, and insufficient training especially 
among younger dentists (123). In Malaysia, only 36.1% 
of dentists have experience providing dental care for the 
older adults. This may be due to the complex medical 
histories of this population and the unfavorable working 
conditions in dental care services for older adults 
(124).	

4. Strategies and recommendations for optimal oral 
health care 
Given the shared modifiable risk factors between OH and 
noncommunicable diseases (e.g., smoking and diet) as 
well as social determinants, the WHO has recommended 
integrating age-related OH concerns into general 
healthcare. Such integration can foster the development 
of OH care for older adults, increase awareness of the 
importance of OH, and ultimately improve the quality 
of healthcare for the older population (125).

Integrated healthcare for older patients involves the 
coordination of services among various professionals 
across different care settings—such as long-term care 
facilities and home care—without necessitating the 
merging of structures. This collaborative approach 
ensures comprehensive care for older adults (126). For 
example, oral healthcare professionals can collaborate 
with medical colleagues to screen for and detect systemic 
disorders in older adults before they develop into serious 
medical issues. Anemia, for instance, may be present as 
pallor of the oral mucosa, loss of tongue papillae, or 
aphthous ulcers (127,128). Moreover, integrating dental 
and medical data can can facilitate research on the 
prevalence and severity of oral and systemic diseases, 
as well as the effectiveness of interventions in older 
populations.

3. Barriers and challenges to oral health care
3.1 Barriers and challenges faced by older adults
A mini review concluded that there is significant 
evidence supporting the strong relationship between 
socioeconomic status (SES), healthcare access, and 
healthy ageing. Lower SES is often associated with greater 
barriers to access, leading to poorer health outcomes 
such as chronic pain, chronic medical conditions and 
depressive symptoms (114,115). However, despite 
being vulnerable to poor OH in older adults, the average 
time since their last dental visit was 15 months with 
emergency care accounted for the most (44%), while 
only 8% visits for dental check-ups (116). The perceived 
need for dental treatment such as negative attitude 
towards seeking treatment and lack of awareness in OH, 
difficulty in comprehending dentist explanations, long 
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Enhancing Domiciliary Dental Care (DDC) can 
significantly improve access to dental services for the 
older population. However, this requires policy reforms 
and improvements in dental education, particularly 
in training dental students to competently treat older 
patients (129). Beyond focusing on dentists, it is also 
essential to train dental therapists to administer OH 
promotion programs. This would help alleviate the 
high workload of dentists. Such training should include 
educating staff on basic OH and diseases, manageing 
oral and denture hygiene, providing dietary guidance, 
and offering post-treatment care for older patients  (124). 

Collaboration with healthcare personnel and caregivers 
is crucial for improving the OH of older population, 
especially in long-term care settings and homes. 
Many older adults with ADL are highly dependent on 
caregivers or family members for self-care, including OH 
care (130,131). Therefore, such collaboration enhances 
awareness of the importance of OH care in older 
population, improves OH knowledge and attitudes, 
boosts confidence in performing tasks, facilitates more 
effective management of care-resistant behaviors in 
older adults, and increases responsibility for OH care 
(132–134). Various methods, including lectures, live 
demonstrations of oral hygiene techniques, videos, and 
OH education, have proven effective in improving OH 
among older adults (135,136). 

Strengthening DDC further requires addressing the 
lack of domiciliary equipment and unfavorable 
working conditions. This can be achieved through 
cost-sharing initiatives with other agencies, such as the 
welfare department, private nursing homes, and non-
governmental organizations, to acquire the necessary 
equipment (124). Collaborations with nursing homes 
by establishing dedicated treatment areas, maintaining 
updated medical records, and designating points 
of contact for dental issues can also enhance DDC 
effectiveness  (123). Additionally, an older-friendly 
transportation system is essential to enable older adults 
to fulfill basic needs, access healthcare, participate in 
social activities, and maintain autonomy. Such support 
could include private chauffeuring and companionship 
services tailored to meet their needs (137).

5. Study limitations
This narrative review is primarily constrained by the 
predominance of cross-sectional studies, which limit the 
ability to determine causality. The quality of evidence 
varies, and comparisons across studies are complicated 
by inconsistent definitions of "older adults," with some 
employing a threshold of 60 years and others using 
65 years. Furthermore, most studies were conducted 
in institutional settings rather than community-based 
contexts, resulting in limited data regarding the OH of 
community-dwelling older adults.

CONCLUSION

In conclusion, although oral diseases are largely 
preventable, they remain prevalent among older adults—
particularly those who are medically compromised, 
cognitively impaired, functionally disabled, or 
financially disadvantaged. These factors limit access 
to oral healthcare and ultimately diminish their quality 
of life. The strong connection between OH and overall 
health in older adults with chronic conditions highlights 
the need for comprehensive and integrated care. 
Overcoming barriers such as physical and cognitive 
impairments, financial constraints, and limited dental 
service access is essential. Incorporating oral healthcare 
into national health policies, improving coordination 
among healthcare settings (including home care), 
and training healthcare personnel and caregivers are 
critical steps. Moreover, future research should focus on 
developing interventions that enhance OH knowledge 
and self-efficacy among caregivers. By addressing these 
multifaceted needs, we can improve OH outcomes and 
contribute to a better quality of life for older adults.

REFERENCES
 
1.	 United Nations High Commissioner for Refugees. 

The UN Refugee Agency. 2024 [cited 2024 
Aug 26]. Older persons. Available from: https://
emergency.unhcr.org/protection/persons-risk/
older-persons

2.	 National Digital Department. Persona Warga Emas 
[Internet]. 2025 [cited 2025 Dec 1]. Available 
from: https://www.malaysia.gov.my/my/personas/
warga-emas/mengenali-warga-emas/definisi-
warga-emas

3.	 WHO. World Health Organisation. 2024 [cited 
2024 Aug 19]. Ageing. Available from: https://
www.who.int/health-topics/ageing#tab=tab_1

4.	 Khazanah Research Institute. Khazanah Research 
Institute. 2015 [cited 2024 Aug 29]. Population 
Ageing: Can We “Live Long and Prosper”? Available 
from: https://www.krinstitute.org/publications/
population-ageing-can-we-live-long-and-prosper

5.	 Saloni D, Lucas RG, Ritchie H, Ortiz-Ospina E, 
Roser M. OurWorldInData.org. 2023 [cited 2024 
Jul 22]. Life Expectancy. Available from: https://
ourworldindata.org/life-expectancy

6.	 Harper S. Living Longer within Ageing Societies. J 
Popul Ageing [Internet]. 2019 Jun 4;12(2):133–6. 
Available from: http://link.springer.com/10.1007/
s12062-019-09248-4

7.	 Chou CY, Chiu CJ, Chang CM, Wu CH, Lu FH, 
Wu JS, et al. Disease-related disability burden: a 
comparison of seven chronic conditions in middle-
aged and older adults. BMC Geriatr [Internet]. 
2021 Dec 23;21(1):201. Available from: https://
bmcgeriatr.biomedcentral.com/articles/10.1186/

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)



Mal J Med Health Sci 21(6): 1-15, 1358.1 - 1358.158

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

s12877-021-02137-6
8.	 Maresova P, Javanmardi E, Barakovic S, Barakovic 

Husic J, Tomsone S, Krejcar O, et al. Consequences 
of chronic diseases and other limitations associated 
with old age – a scoping review. BMC Public 
Health [Internet]. 2019;19(1):1431. Available 
from: https://doi.org/10.1186/s12889-019-7762-5

9.	 CDC. Centers for Disease Control and Prevention. 
2022 [cited 2023 Oct 16]. About Chronic Diseases. 
Available from: https://www.cdc.gov/chronic-
disease/about/index.html

10.	 Edemekong PF, Bomgaars DL, Sukumaran S, 
Schoo C. Activities of Daily Living [Internet]. 
StatPearls Publishing LLC; 2023 [cited 2023 Oct 
17]. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK470404/

11.	 Hajishengallis G. Too old to fight? Ageing and its toll 
on innate immunity. Mol Oral Microbiol [Internet]. 
2010 Feb 1;25(1):25–37. Available from: https://
doi.org/10.1111/j.2041-1014.2009.00562.x

12.	 Desai JP, Nair RU. Oral Health Factors Related 
to Rapid Oral Health Deterioration among Older 
Adults: A Narrative Review. J Clin Med [Internet]. 
2023 Apr 29;12(9):3202. Available from: https://
www.mdpi.com/2077-0383/12/9/3202

13.	 Sanz M, Ceriello A, Buysschaert M, Chapple I, 
Demmer RT, Graziani F, et al. Scientific evidence 
on the links between periodontal diseases and 
diabetes: Consensus report and guidelines of 
the joint workshop on periodontal diseases and 
diabetes by the International Diabetes Federation 
and the European Federation of Periodontology. J 
Clin Periodontol [Internet]. 2018 Feb 26;45(2):138–
49. Available from: https://onlinelibrary.wiley.
com/doi/10.1111/jcpe.12808

14.	 Guo D, Shi Z, Luo Y, Ding R, He P. Association 
between oral health behavior and chronic diseases 
among middle-aged and older adults in Beijing, 
China. BMC Oral Health [Internet]. 2023 Feb 
14;23(1):97. Available from: https://bmcoralhealth.
biomedcentral.com/articles/10.1186/s12903-023-
02764-y

15.	 Jockusch J, Hopfenmüller W, Nitschke I. Influence 
of cognitive impairment and dementia on oral 
health and the utilization of dental services. BMC 
Oral Health [Internet]. 2021 Dec 14;21(1):399. 
Available from: https://bmcoralhealth.
biomedcentral.com/articles/10.1186/s12903-021-
01753-3

16.	 Chowdhury SR, Dipak Chandra D, Sunna 
TC, Beyene J, Hossain A. Global and regional 
prevalence of multimorbidity in the adult 
population in community settings: a systematic 
review and meta-analysis. www.thelancet.com 
[Internet]. 2023 [cited 2024 Jul 24];57:1–22. 
Available from: https://www.sciencedirect.com/
science/article/pii/S2589537023000378

17.	 Jacob L, Breuer J, Kostev K. Prevalence of chronic 
diseases among older patients in German general 

practices. Ger Med Sci [Internet]. 2016 Mar 1 
[cited 2024 Dec 4]; Available from: https://www.
egms.de/static/en/journals/gms/2016-14/000230.
shtml

18.	 Zhao C, Wong L, Zhu Q, Yang H. Prevalence 
and correlates of chronic diseases in an elderly 
population: A community-based survey in Haikou. 
PLoS One [Internet]. 2018 Jun 14;13(6):e0199006-
. Available from: https://doi.org/10.1371/journal.
pone.0199006

19.	 Ariaratnam S, Rodzlan Hasani WS, Krishnapillai 
AD, Abd Hamid HA, Jane Ling MY, Ho BK, et al. 
Prevalence of obesity and its associated risk factors 
among the elderly in Malaysia: Findings from The 
National Health and Morbidity Survey (NHMS) 
2015. Lombardo M, editor. PLoS One [Internet]. 
2020 Sep 11;15(9):e0238566. Available from: 
https://dx.plos.org/10.1371/journal.pone.0238566

20.	 Chiaranai C, Chularee S, Srithongluang S. Older 
people living with chronic illness. Geriatr Nurs 
(Minneap) [Internet]. 2018 Sep 1;39(5):513–20. 
Available from: https://linkinghub.elsevier.com/
retrieve/pii/S019745721830048X

21.	 Barrio-Cortes J, Castaño-Reguillo A, Beca-
Martínez MT, Bandeira-de Oliveira M, López-
Rodríguez C, Jaime-Sisó MÁ. Chronic diseases 
in the geriatric population: morbidity and use 
of primary care services according to risk level. 
BMC Geriatr [Internet]. 2021 Dec 26;21(1):278. 
Available from: https://bmcgeriatr.biomedcentral.
com/articles/10.1186/s12877-021-02217-7

22.	 Jana A, Chattopadhyay A. Prevalence and 
potential determinants of chronic disease among 
elderly in India: Rural-urban perspectives. 
Mahapatra B, editor. PLoS One [Internet]. 2022 
Mar 11;17(3):e0264937. Available from: https://
dx.plos.org/10.1371/journal.pone.0264937

23.	 Shariff Ghazali S, Seman Z, Zainuddin NH, 
Omar MohdA, Sooryanarayana R, Ariaratnam 
S, et al. Prevalence and factors associated with 
multimorbidity among older adults in Malaysia: a 
population-based cross-sectional study. BMJ Open 
[Internet]. 2021 Oct 1;11(10):e052126. Available 
from: http://bmjopen.bmj.com/content/11/10/
e052126.abstract

24.	 NHS. Official statistics, National statistics, 
Survey, Accredited official statistics. 2023 [cited 
2024 Aug 7]. Adults’ health: Hypertension. 
Available from: https://digital.nhs.uk/data-and-
information/publications/statistical/health-
survey-for-england/2021-part-2/adult-health-
hypertension#chapter-index

25.	 Suryadinata RV, Wirjatmadi B, Adriani M, 
Lorensia A. Effect of Age and Weight on Physical 
Activity. J Public Health Res [Internet]. 2020 
Jul 3;9(2):jphr.2020.1840. Available from: 
ht tp: / / journals .sagepub.com/doi/10.4081/
jphr.2020.1840

26.	 Chen Y, Zheng J, Ni D, Zhang D, Zhu H. The 



Mal J Med Health Sci 21(6): 1-15, 1358.1 - 1358.15 9

correlation between periodontitis and uncontrolled 
hypertension is mediated by inflammatory markers: 
results from a cross-sectional study of urban elderly 
population in southeast China. BMC Oral Health 
[Internet]. 2023 Nov 24;23(1):919. Available 
from: https://bmcoralhealth.biomedcentral.com/
articles/10.1186/s12903-023-03680-x

27.	 Fuchs FD, Whelton PK. High Blood Pressure 
and Cardiovascular Disease. Hypertension 
[Internet]. 2020 Feb 1;75(2):285–92. Available 
from: https://www.ahajournals.org/doi/10.1161/
HYPERTENSIONAHA.119.14240

28.	 Laurent S, Boutouyrie P. Arterial Stiffness and 
Hypertension in the Elderly. Front Cardiovasc 
Med [Internet]. 2020 Oct 29;7. Available from: 
https://www.frontiersin.org/articles/10.3389/
fcvm.2020.544302/full

29.	 Miller MS, VanBuren P, LeWinter MM, Lecker SH, 
Selby DE, Palmer BM, et al. Mechanisms Underlying 
Skeletal Muscle Weakness in Human Heart Failure. 
Circ Heart Fail [Internet]. 2009 Nov;2(6):700–6. 
Available from: https://www.ahajournals.org/
doi/10.1161/CIRCHEARTFAILURE.109.876433

30.	 Nguyen T Van, Dang HT, Burns MJ, Dao HH, 
Nguyen TN. Impairment in activities of daily 
living and readmission in older patients with 
heart failure: a cohort study. BMJ Open [Internet]. 
2021 Feb 22;11(2):e044416. Available from: 
https://bmjopen.bmj.com/lookup/doi/10.1136/
bmjopen-2020-044416

31.	 Ungvari Z, Toth P, Tarantini S, Prodan CI, Sorond F, 
Merkely B, et al. Hypertension-induced cognitive 
impairment: from pathophysiology to public 
health. Nat Rev Nephrol [Internet]. 2021 Oct 
14;17(10):639–54. Available from: https://www.
nature.com/articles/s41581-021-00430-6

32.	 Matsui S, Kajikawa M, Maruhashi T, Iwamoto Y, 
Iwamoto A, Oda N, et al. Decreased frequency 
and duration of tooth brushing is a risk factor 
for endothelial dysfunction. Int J Cardiol 
[Internet]. 2017 Aug 15;241:30–4. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/
S0167527316328741

33.	 de Oliveira C, Watt R, Hamer M. Toothbrushing, 
inflammation, and risk of cardiovascular disease: 
results from Scottish Health Survey. BMJ [Internet]. 
2010 May 27;340(may27 1):c2451–c2451. 
Available from: https://www.bmj.com/lookup/
doi/10.1136/bmj.c2451

34.	 Medina-Leyte DJ, Zepeda-García O, Domínguez-
Pérez M, González-Garrido A, Villarreal-Molina 
T, Jacobo-Albavera L. Endothelial Dysfunction, 
Inflammation and Coronary Artery Disease: 
Potential Biomarkers and Promising Therapeutical 
Approaches. Int J Mol Sci [Internet]. 2021 Apr 
8;22(8):3850. Available from: https://www.mdpi.
com/1422-0067/22/8/3850

35.	 Burger PM, Pradhan AD, Dorresteijn JAN, Koudstaal 
S, Teraa M, de Borst GJ, et al. C-Reactive Protein 

and Risk of Cardiovascular Events and Mortality 
in Patients with Various Cardiovascular Disease 
Locations. Am J Cardiol [Internet]. 2023;197:13–
23. Available from: https://www.sciencedirect.
com/science/article/pii/S0002914923001819

36.	 Ong KL, Stafford LK, McLaughlin SA, Boyko EJ, 
Vollset SE, Smith AE, et al. Global, regional, 
and national burden of diabetes from 1990 to 
2021, with projections of prevalence to 2050: 
a systematic analysis for the Global Burden 
of Disease Study 2021. The Lancet [Internet]. 
2023 Jul;402(10397):203–34. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/
S0140673623013016

37.	 Ahmed S, Faruque M, Moniruzzaman M, Roby 
NU, Ashraf F, Yano Y, et al. The pattern of physical 
disability and determinants of activities of daily 
living among people with diabetes in Bangladesh. 
Endocrinol Diabetes Metab [Internet]. 2022 Sep 
14;5(5). Available from: https://onlinelibrary.wiley.
com/doi/10.1002/edm2.365

38.	 Laiteerapong N, Huang ES. Diabetes in Older 
Adults. In: Diabetes in America 3rd edition 
Bethesda (MD): National Institute of Diabetes and 
Digestive and Kidney Diseases (US) [Internet]. 
2018 [cited 2024 Aug 6]. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK567980/

39.	 Dove A, Shang Y, Xu W, Grande G, Laukka 
EJ, Fratiglioni L, et al. The impact of diabetes 
on cognitive impairment and its progression to 
dementia. Alzheimer’s & Dementia [Internet]. 
2021 Nov 1;17(11):1769–78. Available from: 
https://doi.org/10.1002/alz.12482

40.	 Csonka V, Varjú C, Lendvay M. Diabetes mellitus-
related musculoskeletal disorders: Unveiling 
the cluster of diseases. Prim Care Diabetes 
[Internet]. 2023 Dec;17(6):548–53. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/
S1751991823001419

41.	 Stöhr J, Barbaresko J, Neuenschwander M, 
Schlesinger S. Bidirectional association between 
periodontal disease and diabetes mellitus: a 
systematic review and meta-analysis of cohort 
studies. Sci Rep [Internet]. 2021;11(1):13686. 
Available from: https://doi.org/10.1038/s41598-
021-93062-6

42.	 Liu C, Feng X, Li Q, Wang Y, Li Q, Hua M. 
Adiponectin, TNF-α and inflammatory cytokines 
and risk of type 2 diabetes: A systematic review 
and meta-analysis. Cytokine [Internet]. 2016 
Oct;86:100–9. Available from: https://linkinghub.
elsevier.com/retrieve/pii/S1043466616301569

43.	 Martínez-García M, Hernández-Lemus E. 
Periodontal Inflammation and Systemic Diseases: 
An Overview. Front Physiol [Internet]. 2021;12. 
Available from: https://www.frontiersin.
org/ journals /physiology/ar t ic les /10.3389/
fphys.2021.709438

44.	 Gil-Peinado M, Alacreu M, Ramos H, Sendra-Lillo 

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)



Mal J Med Health Sci 21(6): 1-15, 1358.1 - 1358.1510

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

J, García C, García-Lluch G, et al. The A-to-Z factors 
associated with cognitive impairment. Results of 
the DeCo study. Front Psychol [Internet]. 2023 Jun 
20;14. Available from: https://www.frontiersin.org/
articles/10.3389/fpsyg.2023.1152527/full

45.	 Taylor CA, Bouldin ED, Greenlund KJ, McGuire 
LC. Comorbid Chronic Conditions Among Older 
Adults with Subjective Cognitive Decline, United 
States, 2015–2017. Albert SM, editor. Innov 
Ageing [Internet]. 2020 Jan 1;4(1). Available from: 
https://academic.oup.com/innovateage/article/
doi/10.1093/geroni/igz045/5687172

46.	 Pais R, Ruano L, P. Carvalho O, Barros H. Global 
Cognitive Impairment Prevalence and Incidence in 
Community Dwelling Older Adults—A Systematic 
Review. Geriatrics [Internet]. 2020 Oct 27;5(4):84. 
Available from: https://www.mdpi.com/2308-
3417/5/4/84

47.	 Hugo J, Ganguli M. Dementia and Cognitive 
Impairment. Clin Geriatr Med [Internet]. 
2014 Aug;30(3):421–42. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/
S0749069014000366

48.	 Grönbeck Lindén I, Hägglin C, Gahnberg L, 
Andersson P. Factors Affecting Older Persons’ 
Ability to Manage Oral Hygiene: A Qualitative 
Study. JDR Clin Trans Res [Internet]. 2017 Jul 
15;2(3):223–32. Available from: https://journals.
sagepub.com/doi/10.1177/2380084417709267

49.	 Ming Y, Hsu SW, Yen YY, Lan SJ. Association of 
oral health–related quality of life and Alzheimer 
disease: A systematic review. J Prosthet Dent 
[Internet]. 2020 Aug;124(2):168–75. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/
S0022391319305451

50.	 Johansson MM, Marcusson J, Wressle E. Cognitive 
impairment and its consequences in everyday 
life: experiences of people with mild cognitive 
impairment or mild dementia and their relatives. 
Int Psychogeriatr [Internet]. 2015 Jun 3;27(6):949–
58. Available from: https://www.cambridge.org/
core/product/identifier/S1041610215000058/type/
journal_article

51.	 WHO. World Health Organisation. 2022 [cited 
2025 Feb 18]. Musculoskeletal health. Available 
from: https://www.who.int/news-room/fact-sheets/
detail/musculoskeletal-conditions

52.	 Fejer R, Ruhe A. What is the prevalence 
of musculoskeletal problems in the elderly 
population in developed countries? A systematic 
critical literature review. Chiropr Man Therap 
[Internet]. 2012;20(1):31. Available from: https://
doi.org/10.1186/2045-709X-20-31

53.	 Tossini NB, Zacharias ALS, Abrantes LSS, da Silva 
Serrão PRM. Initial stages of hand osteoarthritis 
do not affect the extrinsic muscles of the hand: a 
cross-sectional study. Sci Rep [Internet]. 2021 Mar 
8;11(1):5381. Available from: https://www.nature.
com/articles/s41598-021-85054-3

54.	 Clynes MA, Jameson KA, Edwards MH, Cooper C, 
Dennison EM. Impact of osteoarthritis on activities 
of daily living: does joint site matter? Ageing Clin 
Exp Res [Internet]. 2019 Aug 21;31(8):1049–56. 
Available from: http://link.springer.com/10.1007/
s40520-019-01163-0

55.	 Stamm TA, Pieber K, Crevenna R, Dorner TE. 
Impairment in the activities of daily living in 
older adults with and without osteoporosis, 
osteoarthritis and chronic back pain: a secondary 
analysis of population-based health survey 
data. BMC Musculoskelet Disord [Internet]. 
2016 Dec 28;17(1):139. Available from: http://
bmcmusculoskeletdisord.biomedcentral.com/
articles/10.1186/s12891-016-0994-y

56.	 Karttunen N, Lihavainen K, Sipilä S, Rantanen 
T, Sulkava R, Hartikainen S. Musculoskeletal 
pain and use of analgesics in relation to mobility 
limitation among community-dwelling persons 
aged 75 years and older. European Journal of Pain 
[Internet]. 2012 Jan 1;16(1):140–9. Available from: 
https://doi.org/10.1016/j.ejpain.2011.05.013

57.	 Pretty IA, Ellwood RP, Lo ECM, MacEntee MI, 
Müller F, Rooney E, et al. The Seattle Care 
Pathway for securing oral health in older patients. 
Gerodontology [Internet]. 2014 Feb 21;31(s1):77–
87. Available from: https://onlinelibrary.wiley.
com/doi/10.1111/ger.12098

58.	 Sharma P, Maurya P, Muhammad T. Number of 
chronic conditions and associated functional 
limitations among older adults: cross-sectional 
findings from the longitudinal ageing study in India. 
BMC Geriatr [Internet]. 2021 Nov 23;21(1):664. 
Available from: https://bmcgeriatr.biomedcentral.
com/articles/10.1186/s12877-021-02620-0

59.	 Lange-Maia BS, Karavolos K, Avery EF, 
Strotmeyer ES, Karvonen-Gutierrez CA, 
Appelhans BM, et al. Contribution of common 
chronic conditions to midlife physical function 
decline: The Study of Women’s Health Across 
the Nation. Womens Midlife Health [Internet]. 
2020 Dec 28;6(1):6. Available from: https://
womensmidlifehealthjournal.biomedcentral.com/
articles/10.1186/s40695-020-00053-0

60.	 Hu Z, Zheng B, Kaminga AC, Zhou F, Xu H. 
Association Between Functional Limitations and 
Incident Cardiovascular Diseases and All-Cause 
Mortality Among the Middle-Aged and Older 
Adults in China: A Population-Based Prospective 
Cohort Study. Front Public Health [Internet]. 
2022;10. Available from: https://www.frontiersin.
org/journals/public-health/articles/10.3389/
fpubh.2022.751985

61.	 Hu Y, Zhou F, Kaminga AC, Yan S, Hu Z. Associations 
of depressive symptoms and chronic diseases with 
activities of daily living among middle-aged and 
older population in China: A population-based 
cohort study. Front Psychiatry [Internet]. 2022 Aug 
8;13. Available from: https://www.frontiersin.org/



Mal J Med Health Sci 21(6): 1-15, 1358.1 - 1358.15 11

articles/10.3389/fpsyt.2022.848255/full
62.	 Clemmensen FK, Hoffmann K, Siersma V, Sobol N, 

Beyer N, Andersen BB, et al. The role of physical 
and cognitive function in performance of activities 
of daily living in patients with mild-to-moderate 
Alzheimer’s disease – a cross-sectional study. 
BMC Geriatr [Internet]. 2020 Dec 27;20(1):513. 
Available from: https://bmcgeriatr.biomedcentral.
com/articles/10.1186/s12877-020-01926-9

63.	 Jaul E, Barron J. Age-Related Diseases and 
Clinical and Public Health Implications for the 
85 Years Old and Over Population. Front Public 
Health [Internet]. 2017 Dec 11;5. Available from: 
http://journal.frontiersin.org/article/10.3389/
fpubh.2017.00335/full

64.	 Mun SJ, Jeon HS, Choi ES, Lee R, Kim SH, Han 
SY. Oral health status of inpatients with varying 
physical activity limitations in rehabilitation wards. 
Medicine [Internet]. 2021 Aug 13;100(32):e26880. 
Available from: https://journals.lww.com/10.1097/
MD.0000000000026880

65.	 Tiwari T, Kelly A, Randall CL, Tranby E, Franstve-
Hawley J. Association Between Mental Health and 
Oral Health Status and Care Utilization. Frontiers 
in Oral Health [Internet]. 2022 Feb 7;2. Available 
from: https://www.frontiersin.org/articles/10.3389/
froh.2021.732882/full

66.	 Kumar S, Jha PC, Negi BS, Haidry N, Kulkarni P, 
Gulati S, et al. Oral Health Status and Treatment 
Need in Geriatric Patients with Different Degrees 
of Cognitive Impairment and Dementia. J Family 
Med Prim Care [Internet]. 2021 Jun;10(6):2171–6. 
Available from: https://journals.lww.com/10.4103/
jfmpc.jfmpc_2481_20

67.	 Milleman K, Milleman J, Bosma ML, McGuire 
JA, Sunkara A, DelSasso A, et al. Role of Manual 
Dexterity on Mechanical and Chemotherapeutic 
Oral Hygiene Regimens. J Dent Hyg [Internet]. 2022 
[cited 2025 Feb 14];96(3):35–45. Available from: 
https://jdh.adha.org/content/jdenthyg/96/3/35.full.
pdf

68.	 Choo PJ, Taing MW, Teoh L. A retrospective 
study of drugs associated with xerostomia 
from the Australian Database of Adverse Event 
Notifications. International Journal of Pharmacy 
Practice [Internet]. 2022 Dec 31;30(6):548–53. 
Available from: https://academic.oup.com/ijpp/
article/30/6/548/6680026

69.	 Pérez-Jardón A, Pérez-Sayáns M, Peñamaría-
Mallón M, Otero-Rey E, Velasco-Ortega E, López-
López J, et al. Xerostomia, the perception of general 
and oral health and health risk behaviours in 
people over 65 years of age. BMC Geriatr [Internet]. 
2022 Dec 19;22(1):982. Available from: https://
bmcgeriatr.biomedcentral.com/articles/10.1186/
s12877-022-03667-3

70.	 Yazdanian M, Armoon B, Noroozi A, Mohammadi 
R, Bayat AH, Ahounbar E, et al. Dental caries and 
periodontal disease among people who use drugs: 

a systematic review and meta-analysis. BMC Oral 
Health [Internet]. 2020 Dec 10;20(1):44. Available 
from: https://bmcoralhealth.biomedcentral.com/
articles/10.1186/s12903-020-1010-3

71.	 Nakamura J, Kitagaki K, Ueda Y, Nishio E, Shibatsuji 
T, Uchihashi Y, et al. Impact of polypharmacy on 
oral health status in elderly patients admitted to the 
recovery and rehabilitation ward. Geriatr Gerontol 
Int [Internet]. 2021 Jan 6;21(1):66–70. Available 
from: https://onlinelibrary.wiley.com/doi/10.1111/
ggi.14104

72.	 Shekarchizadeh H, Khami MR, Mohebbi SZ, 
Ekhtiari H, Virtanen JI. Oral health status and 
its determinants among opiate dependents: 
a cross-sectional study. BMC Oral Health 
[Internet]. 2019 Dec 7;19(1):5. Available from: 
https:/ /bmcoralhealth.biomedcentral.com/
articles/10.1186/s12903-018-0691-3

73.	 Matsuo H, Sakuma K. Pathophysiology of cachexia 
and characteristics of dysphagia in chronic 
diseases. Asia Pac J Oncol Nurs [Internet]. 2022 Oct 
1;9(10):100120. Available from: https://linkinghub.
elsevier.com/retrieve/pii/S2347562522001780

74.	 Bui FQ, Almeida-da-Silva CLC, Huynh B, Trinh 
A, Liu J, Woodward J, et al. Association between 
periodontal pathogens and systemic disease. 
Biomed J [Internet]. 2019 Feb 1;42(1):27–35. 
Available from: https://linkinghub.elsevier.com/
retrieve/pii/S2319417018302634

75.	 Zemedikun DT, Chandan JS, Raindi D, Rajgor 
AD, Gokhale KM, Thomas T, et al. Burden of 
chronic diseases associated with periodontal 
diseases: a retrospective cohort study using 
UK primary care data. BMJ Open [Internet]. 
2021 Dec 1;11(12):e048296. Available from: 
https://bmjopen.bmj.com/lookup/doi/10.1136/
bmjopen-2020-048296

76.	 Yildirim BG, Aksit C, Mutlu M, Ainola M, Eklund 
KK, Leskelä J, et al. Severity and progression 
rate of periodontitis are associated with an 
increased risk of hypertension of patients 
attending a university clinic. BMC Oral Health 
[Internet]. 2022 Dec 22;22(1):627. Available 
from: https://bmcoralhealth.biomedcentral.com/
articles/10.1186/s12903-022-02637-w

77.	 Heikkilä P, Niskanen L, But A, Sorsa T, Haukka J. 
Oral health associated with incident diabetes but 
not other chronic diseases: A register-based cohort 
study. Frontiers in Oral Health [Internet]. 2022 Aug 
18;3. Available from: https://www.frontiersin.org/
articles/10.3389/froh.2022.956072/full

78.	 Roberts WE, Mangum JE, Schneider PM. 
Pathophysiology of Demineralization, Part II: 
Enamel White Spots, Cavitated Caries, and Bone 
Infection. Curr Osteoporos Rep [Internet]. 2022 
Feb 14;20(1):106–19. Available from: https://link.
springer.com/10.1007/s11914-022-00723-0

79.	 Giacaman RA, Fernández CE, Muñoz-Sandoval 
C, León S, García-Manríquez N, Echeverría 

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)



Mal J Med Health Sci 21(6): 1-15, 1358.1 - 1358.1512

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

C, et al. Understanding dental caries as a 
non-communicable and behavioral disease: 
Management implications. Frontiers in Oral 
Health [Internet]. 2022 Aug 24;3:01–10. Available 
from: https://www.frontiersin.org/articles/10.3389/
froh.2022.764479/full

80.	 Martignon S, Roncalli AG, Alvarez E, Aranguiz 
V, Feldens CA, Buzalaf MAR. Risk factors for 
dental caries in Latin American and Caribbean 
countries. Braz Oral Res [Internet]. 2021;35(suppl 
1):1–24. Available from: http://www.scielo.
br/scielo.php?script=sci_arttext&pid=S1806-
83242021000200601&tlng=en

81.	 Borg-Bartolo R, Roccuzzo A, Molinero-Mourelle 
P, Schimmel M, Gambetta-Tessini K, Chaurasia 
A, et al. Global prevalence of edentulism and 
dental caries in middle-aged and elderly persons: 
A systematic review and meta-analysis. J Dent 
[Internet]. 2022 Dec 1;127:104335. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/
S0300571222003906

82.	 Chan AKY, Tamrakar M, Jiang CM, Lo ECM, Leung 
KCM, Chu CH. A Systematic Review on Caries 
Status of Older Adults. Int J Environ Res Public 
Health [Internet]. 2021 Oct 12;18(20):10662. 
Available from: https://www.mdpi.com/1660-
4601/18/20/10662

83.	 Jaafar N, Hakim H, Mohd Nor NA, Mohamed A, 
Saub R, Esa R, et al. Is the burden of oral diseases 
higher in urban disadvantaged community 
compared to the national prevalence? BMC Public 
Health [Internet]. 2014 Dec 24;14(S3):S2. Available 
from: https://bmcpublichealth.biomedcentral.com/
articles/10.1186/1471-2458-14-S3-S2

84.	 Kim K, Choi S, Chang J, Kim SM, Kim SJ, Kim RJY, 
et al. Severity of dental caries and risk of coronary 
heart disease in middle-aged men and women: 
a population-based cohort study of Korean 
adults, 2002–2013. Sci Rep [Internet]. 2019 Jul 
19;9(1):10491. Available from: https://www.
nature.com/articles/s41598-019-47029-3

85.	 Vieira Lima CP, Chagas LFA, Marques RCR, Grisi 
DC, Salles LP, Guimarães M do CM, et al. Can 
hyperglycemia be associated with caries activity 
and root caries in adults? Prim Care Diabetes 
[Internet]. 2023 Feb 1;17(1):48–54. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/
S175199182200208X

86.	 Yang M, Li Q, Deng C, Yao G, Bai X, Tan X, et al. 
Prevalence and Clinical Correlation of Decayed, 
Missing, and Filled Teeth in Elderly Inpatients With 
Schizophrenia. Front Psychiatry [Internet]. 2021 
Sep 14;12. Available from: https://www.frontiersin.
org/articles/10.3389/fpsyt.2021.728971/full

87.	 Jurasic MM, Gibson G, Wehler CJ, Orner MB, 
Jones JA. Caries prevalence and associations with 
medications and medical comorbidities. J Public 
Health Dent [Internet]. 2019 Jan 15;79(1):34–43. 
Available from: https://onlinelibrary.wiley.com/

doi/10.1111/jphd.12292
88.	 Li N, Ye Y, Wu Y, Li L, Hu J, Luo D, et al. 

Alterations in histology of the ageing salivary 
gland and correlation with the glandular 
inflammatory microenvironment. iScience 
[Internet]. 2023 May 19;26(5):106571. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/
S258900422300648X

89.	 Talha B, Suman A., Swarnkar. Xerostomia. In: 
StatPearls Publishing LLC [Internet]. 2023 [cited 
2023 Oct 20]. Available from: https://www.ncbi.
nlm.nih.gov/books/NBK545287/#

90.	 Nazir M, Al-Ansari A, Al-Khalifa K, Alhareky 
M, Gaffar B, Almas K. Global Prevalence of 
Periodontal Disease and Lack of Its Surveillance. 
The Scientific World Journal [Internet]. 2020 
May 28;2020:1–8. Available from: https://www.
hindawi.com/journals/tswj/2020/2146160/

91.	 Persson GR. Dental geriatrics and periodontitis. 
Periodontol 2000 [Internet]. 2017 Jun 21;74(1):102–
15. Available from: https://onlinelibrary.wiley.
com/doi/10.1111/prd.12192

92.	 Clark D, Kotronia E, Ramsay SE. Frailty, 
ageing, and periodontal disease: Basic biologic 
considerations. Periodontol 2000 [Internet]. 2021 
Oct 31;87(1):143–56. Available from: https://
onlinelibrary.wiley.com/doi/10.1111/prd.12380

93.	 Muñoz Aguilera E, Suvan J, Buti J, Czesnikiewicz-
Guzik M, Barbosa Ribeiro A, Orlandi M, et al. 
Periodontitis is associated with hypertension: a 
systematic review and meta-analysis. Cardiovasc 
Res [Internet]. 2020 Jan 1;116(1):28–39. Available 
from: https://doi.org/10.1093/cvr/cvz201

94.	 Hatahira H, Abe J, Hane Y, Matsui T, Sasaoka 
S, Motooka Y, et al. Drug-induced gingival 
hyperplasia: a retrospective study using 
spontaneous reporting system databases. J Pharm 
Health Care Sci [Internet]. 2017 Dec 19 [cited 
2025 Dec 1];3(1):19. Available from: https://link.
springer.com/article/10.1186/s40780-017-0088-
5#citeas

95.	 Tungare S, Paranjpe AG. StatPearls Publishing LLC. 
2022 [cited 2023 Nov 9]. Drug-Induced Gingival 
Overgrowth. Available from: https://www.ncbi.
nlm.nih.gov/books/NBK538518/

96.	 Park HA, Shin SH, Ryu JI. Edentulous disparities 
among geriatric population according to the 
sexual difference in South Korea: a nationwide 
population-based study. Sci Rep [Internet]. 2023 
May 15;13(1):7854. Available from: https://www.
nature.com/articles/s41598-023-35029-3

97.	 MOH. Penemuan Utama NOHSA 2020 [Internet]. 
2023 [cited 2024 Nov 10]. Available from: https://
hq.moh.gov.my/ohp/images/pdf/4.-penyelidikan-
kesihatan-pergigian/fact-sheet-nohsa-2020.pdf

98.	 Cerutti-Kopplin D, Feine J, Padilha DM, de 
Souza RF, Ahmadi M, Rompré P, et al. Tooth 
Loss Increases the Risk of Diminished Cognitive 
Function. JDR Clin Trans Res [Internet]. 2016 



Mal J Med Health Sci 21(6): 1-15, 1358.1 - 1358.15 13

Apr 26;1(1):10–9. Available from: http://journals.
sagepub.com/doi/10.1177/2380084416633102

99.	 Tada A, Tano R, Miura H. The relationship 
between tooth loss and hypertension: a systematic 
review and meta-analysis. Sci Rep [Internet]. 2022 
Aug 3;12(1):13311. Available from: https://www.
nature.com/articles/s41598-022-17363-0

100.	Atanda AJ, Livinski AA, London SD, Boroumand 
S, Weatherspoon D, Iafolla TJ, et al. Tooth 
retention, health, and quality of life in older 
adults: a scoping review. BMC Oral Health 
[Internet]. 2022 Dec 18;22(1):185. Available 
from: https://bmcoralhealth.biomedcentral.com/
articles/10.1186/s12903-022-02210-5

101.	Ko KA, Park JY, Lee JS, Ye BS, Jung UW, Choi SH, et 
al. The Impact of Masticatory Function on Cognitive 
Impairment in Older Patients: A Population-
Based Matched Case-Control Study. Yonsei Med 
J [Internet]. 2022 Aug 1;63(8):783. Available 
from: https://eymj.org/DOIx.php?id=10.3349/
ymj.2022.63.8.783

102.	Ahmed SE, Mohan J, Kalaignan P, Kandasamy 
S, Raju R, Champakesan B. Influence of Dental 
Prostheses on Cognitive Functioning in Elderly 
Population: A Systematic Review. J Pharm Bioallied 
Sci [Internet]. 2021 Jun 1;13(Suppl 1):S788–94. 
Available from: https://journals.lww.com/10.4103/
jpbs.JPBS_773_20

103.	Cheruvathoor D, Thomas V, Kumar N, Jose M. High 
prevalence of oral mucosal lesions in elderly: Call 
for revolutionizing geriatric dental care strategies. J 
Family Med Prim Care [Internet]. 2020;9(8):4375. 
Available from: https://journals.lww.com/jfmpc/
Fulltext/2020/09080/High_prevalence_of_oral_
mucosal_lesions_in.95.aspx

104.	Radwan-Oczko M, Sokół I, Babuśka K, Owczarek-
Drabińska JE. Prevalence and Characteristic of 
Oral Mucosa Lesions. Symmetry (Basel) [Internet]. 
2022 Feb 2;14(2):307. Available from: https://
www.mdpi.com/2073-8994/14/2/307

105.	Rapp L, Sourdet S, Lacoste-Ferré MH. Oral Health 
and Undernutrition in the Frail Elderly Persons. J 
Nutr Health Ageing [Internet]. 2021 Apr;25(4):484–
91. Available from: https://linkinghub.elsevier.
com/retrieve/pii/S1279770723009624

106.	Bozdemir E, Yılmaz HH, Orhan H. Oral mucosal 
lesions and risk factors in elderly dental patients. J 
Dent Res Dent Clin Dent Prospects [Internet]. 2019 
Apr 24;13(1):24–30. Available from: https://joddd.
tbzmed.ac.ir/Abstract/joddd-20015

107.	Choufani A, Folliguet M, Chahine N, Rammal 
S, Doumit M. Prevalence of Oral Mucosal 
Lesions Among the Institutionalized Elderly 
Population in Lebanon. Gerontol Geriatr Med 
[Internet]. 2020 Jan 25;6:233372142092518. 
Available from: http://journals.sagepub.com/
doi/10.1177/2333721420925189

108.	Bogdan-Andreescu C, Mihai L, Răescu M, 
Ţuculina M, Cumpata C, Ghergic D. Age influence 

on periodontal tissues: A histological study. Rom 
J Morphol Embryol [Internet]. 2013 Dec 10 [cited 
2025 Feb 20];54:811–5. Available from: https://
rjme.ro/RJME/resources/files/541313811815.pdf

109.	Chan AKY, Tamrakar M, Jiang CM, Lo ECM, Leung 
KCM, Chu CH. Common Medical and Dental 
Problems of Older Adults: A Narrative Review. 
Geriatrics [Internet]. 2021 Aug 6;6(3):76. Available 
from: https://www.mdpi.com/2308-3417/6/3/76

110.	Mckenna G, Burke FM. Age-Related Oral Changes. 
Dent Update [Internet]. 2010 Oct 2;37(8):519–23. 
Available from: http://www.magonlinelibrary.com/
doi/10.12968/denu.2010.37.8.519

111.	Radwan-Oczko M, Bandosz K, Rojek Z, 
Owczarek-Drabińska JE. Clinical Study of Oral 
Mucosal Lesions in the Elderly—Prevalence 
and Distribution. Int J Environ Res Public Health 
[Internet]. 2022 Mar 1;19(5):2853. Available from: 
https://www.mdpi.com/1660-4601/19/5/2853

112.	Vila T, Sultan AS, Montelongo-Jauregui D, 
Jabra-Rizk MA. Oral Candidiasis: A Disease of 
Opportunity. Journal of Fungi [Internet]. 2020 Jan 
16;6(1):15. Available from: https://www.mdpi.
com/2309-608X/6/1/15

113.	Bianchi CMP de C, Bianchi HA, Tadano T, Paula CR 
de, Hoffmann-santos HD, Leite Jr DP, et al. Factors 
related to oral candidiasis in elderly users and non-
users of removable dental prosthesis. Rev Inst Med 
Trop Sao Paulo [Internet]. 2016 [cited 2024 Aug 
9];58(17):1–5. Available from: https://www.scielo.
br/j/rimtsp/a/DXVWbmVtBXxjpdwvWYkP35b/

114.	Evans MC, Bazargan M, Cobb S, Assari S. Mental 
and Physical Health Correlates of Financial 
Difficulties Among African-American Older 
Adults in Low-Income Areas of Los Angeles. Front 
Public Health [Internet]. 2020 Feb 12;8. Available 
from: https://www.frontiersin.org/article/10.3389/
fpubh.2020.00021/full

115.	McMaughan DJ, Oloruntoba O, Smith ML. 
Socioeconomic Status and Access to Healthcare: 
Interrelated Drivers for Healthy Ageing. Front 
Public Health [Internet]. 2020 Jun 18;8. Available 
from: https://www.frontiersin.org/article/10.3389/
fpubh.2020.00231/full

116.	Rosa RW, Samot J, Helmer C, Pourtau G, Dupuis 
V, Fricain JC, et al. Important oral care needs of 
older French people: A cross-sectional study. Rev 
Epidemiol Sante Publique [Internet]. 2020 Apr 
1;68(2):83–90. Available from: https://linkinghub.
elsevier.com/retrieve/pii/S0398762020301759

117.	Bhuvaneshwari NG, Usha G V., Lakshminarayan 
N. Perceived Dental Needs and Barriers to 
Utilization of Dental Services Among Elders in 
India – A Cross-Sectional Survey. Journal of Indian 
Association of Public Health Dentistry [Internet]. 
2021 Oct;19(4):269–76. Available from: https://
journals.lww.com/10.4103/jiaphd.jiaphd_174_20

118.	Saleh NMH, Elashri NIEA, Mohame NAEAM, 
El-Gilany AH. Barriers Affecting the Utilization 

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)



Mal J Med Health Sci 21(6): 1-15, 1358.1 - 1358.1514

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

of Dental Health Services among Community 
Dwelling Older Adults. ASNJ [Internet]. 2018 [cited 
2024 Jul 25];20(1):103–18. Available from: https://
www.researchgate.net/publication/330667323_
Barriers_Affecting_the_Utilization_of_Dental_
Health_Services_among_Community_Dwelling_
Older_Adults

119.	Mittal R, Wong ML, Koh GCH, Ong DLS, Lee YH, 
Tan MN, et al. Factors affecting dental service 
utilisation among older Singaporeans eligible for 
subsidized dental care – a qualitative study. BMC 
Public Health [Internet]. 2019 Dec 8;19(1):1075. 
Available from: https://bmcpublichealth.
biomedcentral.com/articles/10.1186/s12889-019-
7422-9

120.	Weening-Verbree LF, Schuller DrAA, Cheung 
SL, Zuidema ProfDrSU, Schans ProfDrCP Van 
Der, Hobbelen DrJSM. Barriers and facilitators 
of oral health care experienced by nursing 
home staff. Geriatr Nurs (Minneap) [Internet]. 
2021 Jul 1;42(4):799–805. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/
S0197457221001506

121.	Keboa M, Beaudin A, Cyr J, Decoste J, Power F, 
Hovey R, et al. Dentistry and nursing working 
together to improve oral health care in a long-
term care facility. Geriatr Nurs (Minneap) 
[Internet]. 2019 Mar 1;40(2):197–204. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/
S0197457218303951

122.	Rahimi F, Shakibazadeh E, Ashoorkhani M, 
Foroughan M. Barriers to home care for older 
adults from perspectives of Iranian informal 
caregivers: a qualitative study. BMJ Open [Internet]. 
2022 Dec 7;12(12):e065547. Available from: 
https://bmjopen.bmj.com/lookup/doi/10.1136/
bmjopen-2022-065547

123.	Kerr E, Watson S, McMullan J, Srinivasan M, 
McKenna GJ. General dentists’ attitudes and 
perceived barriers in providing domiciliary dental 
care to older adults in long-term care facilities or 
their homes in Northern Ireland: A descriptive 
qualitative study. Gerodontology [Internet]. 2022 
Sep 8;39(3):257–65. Available from: https://
onlinelibrary.wiley.com/doi/10.1111/ger.12565

124.	Othman AA, Yusof Z, Saub R. Malaysian 
government dentists’ experience, willingness 
and barriers in providing domiciliary care for 
elderly people. Gerodontology [Internet]. 2014 
Jun 23;31(2):136–44. Available from: https://
onlinelibrary.wiley.com/doi/10.1111/ger.12023

125.	Chan AKY, Tsang YC, Jiang CM, Leung KCM, 
Lo ECM, Chu CH. Integration of Oral Health 
into General Health Services for Older Adults. 
Geriatrics (Switzerland) [Internet]. 2023 Feb 1 
[cited 2024 Nov 10];8(1). Available from: https://
www.mdpi.com/2308-3417/8/1/20

126.	WHO. World Health Organisation. 2018 [cited 
2024 Jul 24]. Integrated care for older people 

(‎ICOPE)‎: realigning primary health care to respond 
to population ageing. Available from: https://
www.who.int/publications/i/item/WHO-HIS-
SDS-2018.44

127.	Sun A, Chen H, Cheng S, Wang Y, Chang JY, Wu 
Y, et al. Significant association of deficiencies of 
hemoglobin, iron, vitamin B12, and folic acid and 
high homocysteine level with recurrent aphthous 
stomatitis. Journal of Oral Pathology & Medicine 
[Internet]. 2015 Apr 22;44(4):300–5. Available 
from: https://onlinelibrary.wiley.com/doi/10.1111/
jop.12241

128.	Napeñas JJ, Brennan MT, Elad S. Oral Manifestations 
of Systemic Diseases. Dermatol Clin [Internet]. 
2020 Oct 1;38(4):495–505. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/
S0733863520300449

129.	Madunic D, Gavic L, Kovacic I, Vidovic N, 
Vladislavic J, Tadin A. Dentists’ Opinions in 
Providing Oral Healthcare to Elderly People: 
A Questionnaire-Based Online Cross-Sectional 
Survey. Int J Environ Res Public Health [Internet]. 
2021 Mar 22;18(6):3257. Available from: https://
www.mdpi.com/1660-4601/18/6/3257

130.	Koistinen S, Olai L, Ståhlnacke K, Fält A, Ehrenberg 
A. Oral health and oral care in short-term care: 
prevalence, related factors and coherence 
between older peoples’ and professionals’ 
assessments. Scand J Caring Sci [Internet]. 2019 
Sep 12;33(3):712–22. Available from: https://
onlinelibrary.wiley.com/doi/10.1111/scs.12667

131.	Jones RJ, Johnson IG, Morgan MZ. Family and 
friends: Supporting oral care in care homes. 
Gerodontology [Internet]. 2019 Sep 1;36(3):258–
66. Available from: https://doi.org/10.1111/
ger.12404

132.	Yu P, Fu Q, Shi J, Tao W, Pang H, Chen X, et al. 
Effects of Different Levels of Caregiver Training 
on Oral Hygiene After Stroke. J Am Geriatr Soc 
[Internet]. 2016 Jun 20;64(6):1335–40. Available 
from: https://agsjournals.onlinelibrary.wiley.com/
doi/10.1111/jgs.14143

133.	Girestam Croonquist C, Dalum J, Skott P, Sjögren 
P, Wårdh I, Morén E. Effects of Domiciliary 
Professional Oral Care for Care-Dependent Elderly 
in Nursing Homes – Oral Hygiene, Gingival 
Bleeding, Root Caries and Nursing Staff’s Oral 
Health Knowledge and Attitudes. Clin Interv 
Ageing [Internet]. 2020 Aug;Volume 15:1305–
15. Available from: https://www.dovepress.com/
effects-of-domiciliary-professional-oral-care-for-
care-dependent-elder-peer-reviewed-article-CIA

134.	Jablonski RA, Kolanowski AM, Azuero A, Winstead 
V, Jones‐Townsend C, Geisinger ML. Randomised 
clinical trial: Efficacy of strategies to provide oral 
hygiene activities to nursing home residents with 
dementia who resist mouth care. Gerodontology 
[Internet]. 2018 Dec 13;35(4):365–75. Available 
from: https://onlinelibrary.wiley.com/doi/10.1111/



Mal J Med Health Sci 21(6): 1-15, 1358.1 - 1358.15 15

ger.12357
135.	Tellez M, Myers Virtue S, Neckritz S, Lim S, 

Bhoopathi V, Hernandez M, et al. Randomised 
clinical trial of a motivational interviewing 
intervention to improve oral health education 
amongst older adults in Philadelphia: 12‐
month evaluation of non‐clinical outcomes. 
Gerodontology [Internet]. 2020 Sep 8;37(3):279–
87. Available from: https://onlinelibrary.wiley.
com/doi/10.1111/ger.12488

136.	Bashirian S, Khoshravesh S, Ayubi E, Karimi-
Shahanjarini A, Shirahmadi S, Solaymani PF. 

The impact of health education interventions 
on oral health promotion among older people: 
a systematic review. BMC Geriatr [Internet]. 
2023 Sep 11;23(1):548. Available from: https://
bmcgeriatr.biomedcentral.com/articles/10.1186/
s12877-023-04259-5

137.	Abdul Latiff AR, Mohd S. Transport, Mobility and 
the Wellbeing of Older Adults: An Exploration of 
Private Chauffeuring and Companionship Services 
in Malaysia. Int J Environ Res Public Health 
[Internet]. 2023 Feb 3;20(3):2720. Available from: 
https://www.mdpi.com/1660-4601/20/3/2720

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)


