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Abstract

Purpose The number of older people with poor oral health diagnosed with cancer is increasing rapidly. However, integra-
tion of oral health in cancer care for older people to prevent or minimize oral health complications of cancer treatments is
uncommon, except in head and neck oncology. The aim of this review is to describe the need, role of, and factors influencing
the integration of oral health(care) into the treatment of older people with cancer.

Methods MEDLINE, CINAHL, PubMed, Scopus, and Web of Science databases were searched for papers published in the
last 10 years that focus on oral health in older people diagnosed with cancer, the impact of oral health on cancer therapy,
and integrated oral health in cancer treatment.

Results From 523 related papers, 68 publications were included and summarized as follows: (1) oral complications associated
with cancer therapies, (2) the need for oral healthcare in older people with cancer, (3) the role of integration of oral health
in cancer care, and (4) influencing factors such as ageism, interprofessional education and collaborations, oral healthcare
workforce, oral health literacy, and financial considerations.

Conclusion Integration of oral healthcare is highly recommended for the overall well-being of older people with cancer to
prevent, minimize, and manage complications in cancer treatment. However, oral healthcare has not been integrated in cancer
care yet, except for head and neck cancers. This review identified a notable gap in the literature, highlighting the need for
research on integration of oral healthcare in geriatric oncology.

Keywords Integrated oral healthcare - Healthy aging - Oral complications of cancer therapies - Cancer care for older

people/geriatric oncological care - Integrated cancer care - Interprofessional collaboration and education - Oral health
literacy - Multidisciplinary teams

Introduction

Older people will constitute 22% of the global population by
2050 necessitating a recognition of healthy aging in health
policies which is not merely an absence of disease, but a
process of developing and maintaining the functional ability
to enable well-being, happiness, and fulfillment in older age
[1, 2]. Oral health is necessary to maintain functional and
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social capabilities for the overall well-being of older persons
[3, 4]. Additionally, age is a significant risk factor for cancer
diagnosis, as 68% of the 19.3 million new cancer cases and
70% of the 10 million cancer deaths in 2020 were among
older people aged > 65 years [5, 6]. Advances in cancer treat-
ments prolong life, however, age-related health issues and
comorbidities in older people such as neurodegenerative
diseases, chronic obstructive pulmonary disease, diabetes,
polypharmacy, weakened immune systems, coupled with
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poor oral health (chronic inflammation, caries, oral pain,
chewing problems, mucositis, xerostomia, dysphagia, etc.),
can be considered as complicating health factors [5, 7-10].
These factors can negatively impact cancer treatment out-
comes with significant morbidity and mortality, requiring
interventions to improve well-being and treatment outcomes
for older people with cancer.

Literature shows a worldwide increase in multidiscipli-
nary oncology teams comprising of oncologists, medical
specialists, geriatricians, primary care practitioners, and
nursing staff who provide comprehensive “geriacentric”
oncology care in hospitals with oncology care centers [11].
However, apart from head and neck cancers, oral health
professionals are not included in such teams. Furthermore,
there is limited research that suggests the need and role of
the inclusion of an oral healthcare team, to screen, prevent,
manage, and treat the oral complications of cytotoxic cancer
therapies for cancer in older people [10]. The aim of this
review is to describe the need, role of, and factors influenc-
ing the integration of oral health(care) into the treatment of
older people with cancer.

Methods

A narrative review was chosen to synthesize and summarize
the literature, and to formulate arguments for integrating
oral healthcare in cancer care, except for head and neck can-
cers where oral health is recognized as a part of that care.
A three-step framework of literature search and screening,
data extraction, and analysis was performed. The Partici-
pant-Concept-Context framework was used to develop the
search strategy: Participants: Older people diagnosed with
cancer; Concept: (Integrated) oral health(care); Context:
Cancer treatment outcome and Oral complications during
or after cancer therapies.

The search performed by the principal author and a
research librarian included MEDLINE, CINAHL, PubMed,
Scopus, and Web of Science databases. The search strat-
egy utilized Medical Subject heading [MeSH] terms and
keywords being aged, elderly, or older people*, neoplas* or
cancer®, [oral* or dental*] NEAR/O [health care or compli-
cat*], integrat* NEAR/O care, [interdisciplinar* or transdis-
ciplinar* or support* or palliativ¥] NEAR/O care. To ensure
that the age classification and inclusion criteria remained
unambiguous, articles for older people above the age of 60
were included. Terms such as “older people,” “older people
with oral health disease,” and “older people with cancer”
are used to avoid discrimination and negative stereotypes
for older people [12]. Articles reporting on oral healthcare
in young people with cancer were excluded.

The search included peer-reviewed articles using quali-
tative, quantitative, or mixed methods, reviews, policy
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documents, and commentaries, from oncology, dentistry,
nursing, geriatrics, and healthy aging, published in Eng-
lish between January 2012 and November 2023. Title and
abstracts were read to select the relevant articles. References
were manually checked to identify relevant articles that were
not part of the search results. A quality assessment was not
performed considering this is a narrative review.

Results

The initial search resulted in 1040 articles. After removal
of duplicates and manual check, titles and abstracts of 523
related articles were screened resulting in 216 articles for
full-text screening, out of which 68 articles were selected
for this review (Fig. 1).

The results are organized in four sections (Fig. 2): (1)
oral complications due to cancer therapies; (2) the need
for oral healthcare in older people with cancer; (3) the role
of integration of oral health in cancer care, and (4) factors
influencing the integration of oral health in cancer care for
older people.

1. Oral complications due to cancer therapies

Studies prove that life-prolonging cancer treatments
such as chemotherapy, radiotherapy, hematopoietic stem
cell transplantation, supportive anti-resorptive therapies,
and targeted and immune therapies have cytotoxic effects
on oral tissues resulting in various oral complications [9,
10, 13-20]. The most common oral complications are sum-
marized in Table 1.

2. The need for oral healthcare in older people with
cancer

Older people with comorbidities, polypharmacy, and age-
related health problems have a high risk of developing oral
diseases especially when cancer is among individual’s health
problems. Various acute and chronic oral complications due
to cancer diagnosis and associated treatments can occur [10].
Evidence indicates that older people are prone to oral frailty,
defined as a set of phenomena and processes that result in age-
related changes in various oral conditions, e.g., the number of
remaining teeth, oral hygiene, oral dysfunction, saliva func-
tion, decreased interest in oral health, and reduced physical
and mental reserve capacity for regular oral healthcare [8, 10].
Cancer treatments worsen oral frailty increasing oral diseases
and infections, such as caries, periodontal diseases, edentu-
lism, and dry mouth, acting as a precursor to calorie/nutri-
ent deficiency, pain, infections, difficulty in speaking, loss
of confidence, and social isolation, resulting in limited oral
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Fig. 1 The PRISMA flow chart

[ Identification of studies via databases and registers ]

Records after removing
duplicates by manual check and
RAYYAN software (n=517)

Records excluded (n = 305)

Reports excluded (n = 150)

SR
% Relevant Records identified
g through Databases,
g Websites, Organizations, and
3 Citations =1040
—
_ .
Records screened- titles and
abstracts (n = 523)
o
£
c
o
5
(2 Full-text articles assessed for
eligibility (n = 218)
—
S
°
3 Articles included in review (n=68)
3
©
£
—

/

¢ Oral Mucositis

¢ Xerostomia - Dry Mouth

¢ Osteoradionecrosis,Oral
Diseases, and Infections,

e Loss of taste and smell
(neurosensory oral
complications),

*Dysphagia

-

Fig.2 Flow chart: summary of results

1. Oral
Complications
due to Cancer

Therapies

2. The Need for
Oral Healthcare in
Older People with

Cancer

4. Factors

3. The Role of
Integration of
Oral Health in
Cancer Care for

Influencing the
Integration of
Oral Health in
Cancer Care for
Older People

Older People

*Healthy Ageing, Ageism, and

*Oral Health Literacy for
Patients and Caregivers

e Interprofessional Education
on Oral Health and
Collaboration

e Financial Considerations

J

@ Springer



461 Page 4 of 10 Supportive Care in Cancer (2024) 32:461

Table 1 Oral complications due to cancer therapies

Oral complications Details

Oral mucositis [10, 14] A common condition characterized by inflammation and ulceration of the mucous
membranes in the mouth, leading to severe pain and discomfort in normal oral
functions (chewing, swallowing, speaking, and maintaining oral hygiene). It
is considered an acute toxicity in patients receiving radiation, chemotherapy,
combination therapies, and hematopoietic cell transplantation. Mucosal ulcera-
tion can result in malnutrition, increased risk of infection, use of opioids, and

hospitalization, and may potentially limit cancer therapy

Xerostomia—dry mouth [10, 15] Almost 50% of cancer patients undergoing treatment present acute side effects
such as thickened saliva and decreased saliva production causing xerostomia.
The absence of saliva in the mouth acts as a precursor to an increased incidence
of caries, periodontal disease, fungal infections (candida), and neuropathic pains.
The various oral diseases, including oral ulcerations, infections, tumor surgery,
chemoradiotherapy, and tooth extractions, may result in increased functional

impairments in older patients with cancer

Osteoradionecrosis, oral diseases, and infections [9, 16-18]  Although primarily occurring as the delayed and chronic adverse effects of radio-
therapy for head and neck cancers, chemotherapy with bone-modifying anti-
resorptive agents and anti-angiogenic agents, surgical treatment for tumors, and
chemoradiotherapy can impact both hard and soft oral tissues. These may result
in oral ulcerations/mucositis, acute necrotizing ulcerative stomatitis, and fungal
infections such as oral thrush or candidiasis. Old age, treatment duration, pre-
existing oral diseases (caries, periodontal diseases, missing teeth), sharp teeth
edges, ulcers due to misfitting of dentures, and habits like smoking and alcohol
increase susceptibility to bone necrosis and infections

Loss of taste and smell (neurosensory oral complications),
dysphagia [9, 17-20]

Chemotherapy with drugs such as docetaxel, anthracyclines, and paclitaxel, which
are described for breast, colorectal, and female reproductive cancers may lead to
dysgeusia and dysosmia, i.e., taste and smell alterations. Additionally, difficulty
in swallowing (dysphagia) due to surgical therapy can affect the nutritional
status, well-being, quality of life, and survivorship. Poor throat muscle control
coupled with oral bacteria and oral debris from a diseased infected mouth may
be transferred to the lungs and cause aspiration pneumonia, with increased
mortality

functional ability, orofacial pain, poor general physical health,
psychological status, and functional capacity in older people
with cancer. This can result in malnutrition, which in turn
negatively impacts the immune system, which is an important
process in fighting cancer, further influencing the treatment
outcome of older people with cancer [3, 8, 10, 21-26].

3. The role of integration of oral health in cancer care for
older people

Academic literature confirms that cancer treatments affect
the oral tissues [8, 10, 13—15, 17-20]. Studies suggest that
the integration of oral healthcare in the cancer care pathway
improve the treatment outcomes of cancer therapies and the
overall health and well-being of patients with cancer [10,
27-30]. The call for early diagnosis, prevention, and treat-
ment of oral health problems in patients undergoing cancer
treatment through the integration of oral health assessment
at the intake procedure for cancer patients is not new. It
was first recommended by the National Institutes of Health
in 1989, which believed that dentists were well positioned
for effective minimization, treatment, and management of
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oral complications and to prevent adverse health outcomes
[28-30]. Studies recommend appropriate oral screening,
prevention, and management strategies, with an oral health
examination and counseling for basic oral care, before and
every 3 months during the first year of oncological treatment,
with biannual follow-up maintenance visits for long-term
survivorship and quality of life for patients with cancer [10,
31]. Research evidence shows that timely intervention through
basic oral healthcare, with professional oral prophylaxis con-
sidered the gold standard of care, can reduce the total number
of infective bacteria by 10—100-fold, and reduce oral compli-
cations due to cancer treatments [9, 20]. Studies show that
exacerbation of acute and chronic oral complications of can-
cer therapies can be associated with increased fatigue, calorie
and nutritional deficiencies, hospitalization, severe pain, and
life-threatening systemic infectious complications. In older
people with pre-existing conditions, it may lead to prema-
ture cessation of cancer treatments, increasing the chances
of morbidity and mortality [8-10, 19, 20, 22, 28, 29, 32-36].
Oral health assessment, oral hygiene treatments, and advice
for regular basic oral care included in the care for older peo-
ple may result in increased ability to eat, speak, and swallow,
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improved nutritional status, patient satisfaction, treatment
compliance, enhanced self-esteem, and well-being [10, 27].

4. Factors influencing the integration of oral health in
cancer care for older people

While several studies have examined the benefits of the
integration of oral healthcare professionals in head and neck
cancer multidisciplinary teams, limited evidence exists for
such collaborations for older people undergoing treatment for
cancer at other sites [10, 14, 16, 20, 21, 27, 36-38]. Literature
confirms and recognizes the importance of appropriate clinical
practice guidelines through timely oral healthcare to manage
and minimize the impact of oral complications due to cancer
treatments [15, 18, 28, 30, 35, 39]. Literature that is included in
this narrative review highlights the following key influencing
factors that may be affecting the integration of oral healthcare
into cancer care for older people: (a) healthy aging, ageism,
and cancer care; (b) oral health literacy for patients and car-
egivers; (c) lack of interprofessional education on oral health
and lack of collaboration between oral healthcare profession-
als and oncology specialists; and (d) financial considerations.

a) Healthy aging, ageism, and cancer care

Older people have unique oral healthcare needs to achieve
healthy aging which involves functional and psychosocial
capabilities to enable well-being, happiness, satisfaction,
and fulfillment [1, 2]. Healthy aging is strongly associated
with good oral health [3]. Oral health is essential for social
interaction, communication and speech, taste, touch, nutri-
tion (taste, chewing, swallowing), and to convey a range
of emotions through facial expressionswithout pain, and
disease of the craniofacial complex [4, 40-42]. Literature
confirms that oral health is essential for overall well-being
and quality of life for older people [3, 4]. It is of particular
importance to older people being treated for cancer but there
is limited research in this field till date [10]. The literature
suggests that ageism, or discrimination against individu-
als based on their age, may lead to reduced quality of care
due to underassessment of symptoms, poor accessibility to
supportive and palliative care, and exclusion of older adults
with cancer from decision-making processes [1, 23, 43,
44]. Moreover, studies show that oral healthcare has been
viewed as an individual concern and not included in uni-
versal health coverage and global public health programs
[25, 45-47]. Recent developments emphasize the growing
focus of the current political, policy, and clinical leader-
ship toward healthy aging [1, 5]. However, there is a notable
absence of emphasis on oral health within the agenda of the
United Nations Decade of Healthy Aging toward Integrated
Care for Older People (ICOPE), which strives for “person-
centered and coordinated care” to “deliver person-centered,

integrated care and primary health services responsive to
older people” [48].

b) Oral health literacy for patients and caregivers.

Integrating oral health in cancer care for older people can
be complicated due to the presence of comorbidities, polyp-
harmacy, cognitive decline, limited caregiver support, social
isolation, and financial and functional dependency [5, 7, 35,
43,49, 50]. Furthermore, poor oral health literacy can result
in a lack of understanding regarding the importance of oral
care, leading to inadequate home oral hygiene care and delayed
visits to healthcare providers, increasing healthcare and societal
costs of cancer treatment [5, 10, 31, 51]. Studies reporting the
perceptions of patients and caregivers recognize the impact of
socio-demographic status, cultural influences, and education to
cater to urgent medical needs compared to the oral healthcare
needs of older people [10, 52]. Literature indicates that oral
health education can be facilitated as a part of cancer care coun-
seling, for improved provision of oral care through preventive
measures such as fluoride treatments, and timely prescription
of indicated gels, rinses, and medication unique to the patient’s
oral complications and oral status [17, 18, 20, 29, 31]. Medi-
cal advice supporting the need for oral evaluation and care is
important in emphasizing the need to patients and to reinforce
compliance with oral care and preventive measures. Though no
studies exist specifically for older people with cancer, studies
emphasizing a patient-centered approach through innovative
and customized oral hygiene care via home visits, telecare, and
modifications of toothbrushes, written agendas with easy-to-
understand instructions, and the use of apps on mobile phones,
could ensure consistent and coordinated care across the cancer
treatment trajectory [9, 10, 13, 17, 18, 20, 28-30, 39, 51-55].

c¢) Interprofessional education on oral health and collabo-
ration between oral healthcare professionals and oncology
specialists

Collaborative efforts through multidisciplinary teams com-
prising oncologists, geriatricians, primary care practitioners,
nursing, and supportive care staff, provide comprehensive “ger-
iacentric” oncology care to the growing number of older people
with a cancer diagnosis [37]. However, this review found only
one study that focused on the oral healthcare needs of older
people with cancer [10]. Older persons tend to trust their physi-
cians and oncologists more than dentists for health communica-
tion about their oral complications and their recommendations
and reinforcement are important for increased patient compli-
ance [11]. Literature suggests that the barriers to the integration
of oral healthcare in geriatric oncological care include a lack
of focus on oral health-related needs in interdisciplinary col-
laborations through limited inclusion of patients, supportive
care staff, and caregivers for patient-centered perspectives and
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information in multidisciplinary decision-making teams, and an
overall lack of interprofessional education and subsequent col-
laborations [5, 10, 11, 17, 21, 22, 26, 34, 37, 38, 45, 54, 56-58].
The nursing staff in oncology teams with a high workload, and
limited oral health education and training, usually face diffi-
culty in rendering individualized oral care to hospitalized older
people with cancer [34, 53]. There is evidence that the oral
health literacy of hospital care managers and administrators
affects the promotion of oral care educational programs and
appropriate staffing of trained oral care assistants and nurs-
ing staff [34, 49]. Additionally, there is a significant lack of
expert oral healthcare providers for older people, and more so
for patients undergoing different cancer treatments [10, 59].
Studies show that limited interprofessional knowledge is a
barrier for dentists and recommend capacity building for the
increased number of skilled workforces to cater to the needs
of older people with cancer [21, 25, 34, 38, 57]. The literature
recommends innovative approaches to support geriatric dental
care, e.g., adaptation of dental operatories for wheelchair acces-
sibility, home visits, teledentistry, skill mix, minimally invasive
dentistry, digital technology, electronic patient records, and use
of digital tools and smart applications [38, 55].

d) Financial considerations

Evidence suggests that oral diseases are usually consid-
ered an optional treatment for older people due to the ongoing
financial burden of treatment of cancer and/or other systemic
disease. Suboptimal oral health may be considered acceptable
as part of the aging process, based on socio-economic status
and oral health literacy [60—63]. Out-of-pocket expenditure
for the high costs of dental treatments, limited/non-existent
dental insurance plans, lack of government support, and non-
existent/limited funding for global oral healthcare prevention
programs renders oral care unaffordable and thus neglected
till urgent and unavoidable [24, 61]. However, various studies
suggest that the long-term effect of avoiding oral health treat-
ments has higher healthcare and societal costs due to exacer-
bation of systemic diseases, increased rate of hospitalization
due to pain, malnutrition, higher morbidity and mortality,
and productivity costs of patients and caregivers [22, 23, 52,
60, 62—64]. The inclusion of oral healthcare as “best-buys”
in the global agenda for non-communicable diseases by the
World Health Organization aims to provide an incentive for
the integration of oral health in cancer care [50, 65]

Discussion

This narrative review aims to describe the need, role of, and
factors influencing the integration of oral health(care) into
the treatment of older people with cancer. It includes litera-
ture to focus on the importance of oral health as a part of

@ Springer

the geriatric cancer care pathway. Its findings emphasize the
increasing numbers of cancers in older age and the impor-
tance of good oral health for healthy aging especially in the
presence of comorbidities and the interactions between oral
and general health. A “geriacentric” strategy for equitable
access through acknowledging the disparities and developing
innovative approaches, with a focus on health and (oral) care,
rather than disease and cure, could enable older people to
maintain a dignified, independent life, with a focus on capaci-
ties such as happiness, well-being, and fulfillment [1, 2].

This review establishes the complexity of cancer care and the
oral complications due to diverse cancer treatments. It reveals
the effect of cancer treatment on oral health and the profound
impact of poor oral health on treatment outcomes and compli-
cations during cancer treatment of older people [8-10, 13-22,
45]. Concurrently, the findings confirm that good oral health is
essential for the general well-being of older people through the
maintenance of nutrition, lifestyle, and socio-psychological well-
being [3, 8, 10, 21-26, 45, 40-42]. Integrating oral healthcare
in cancer care, as suggested by multiple studies not limited to
older people, has been shown to enhance the overall well-being,
quality of life, and survivorship of patients with cancer, due to
improved ability to eat, speak, and swallow, healthier nutritional
status, and increased compliance with cancer treatments [10,
27-30]. Various studies emphasize the importance of timely oral
healthcare to prevent malnutrition, pain, infection, speech dif-
ficulties, and loss of self-confidence, social isolation, and poor
general and oral health-related quality of life in older people
[8-10, 19, 20, 22, 28, 29, 32-36, 40-42]. This review found
studies suggesting that every cancer patient should be referred
for an oral health examination and counseling, for basic home
care oral hygiene treatments before and every 3 months in the
first year of oncological treatment, with biannual follow-up
maintenance visits to reduce the bacterial contamination of the
oral cavity, thereby managing, and minimizing certain oral com-
plications of cancer treatments [10, 20, 27-31].

Although oral complications of life-prolonging cancer
therapies are inevitable, measures can be undertaken to
minimize their impact on the functional and psychosocial
well-being of older people with cancer, through focus on
the oral cavity as a pathway for general health and nutri-
tion. Oral frailty, pre-existing diseases, and their treatments
make older people diagnosed with cancer respond differ-
ently to oral complications of their cancer therapies, due
to their heterogeneous and varied multimorbidity status,
with individual unique needs, necessitating expert oral care
depending on the diagnosis and required dental and cancer
treatments [8, 10, 21, 22, 45]. The inability to eat, chew, and
swallow may be compounded by the inability to wear den-
tures/prostheses, resulting in pain, infections, malnutrition,
and an increased rate of hospitalization [10, 21, 45].

This review identifies ageism and inequalities in can-
cer care, with scarcity of articles with evidence-based
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recommendations for the integration of oral healthcare in
cancer care for older people [1, 10, 21, 23, 37, 43]. This
gap could be the reason for the lack of clinical guidelines
for timely assessments, investigations, and management
through specific recommendations for diagnosis, prevention,
and management of oral conditions unique to oncology care
and at increased impact in older people. This review estab-
lishes that existing comprehensive geriatric assessment and
screening tools in multidisciplinary teams could be integral
in identifying, evaluating, and triaging patients for dental
referrals and education. Depending on the disease phase,
consequent treatment, and existing oral health, resource-
intensive interventions may be designed.

However, studies confirmed that unless referred to or
advised by the oncologist, patients with cancer are less likely
to get an oral health check-up [17, 18, 20, 29, 31]. This review
identifies poor interprofessional education as one of the prime
reasons for limited interprofessional collaborations. Various
studies discuss the siloed nature of healthcare systems, where
oncology is a limited component of dental undergraduate and
graduate education and vice-versa. The dental community is
generally not prepared for oral care of medically complex
cancer patients, leading to a growing demand for an oral
healthcare workforce trained in gerodontology (oral health-
care for older people), and geriatric oncology to manage the
unique oral healthcare challenges and needs of older people
with cancer. This narrative review highlights the need for a
trained workforce and appropriate standardized guidelines for
the nursing staff in clinics, hospitals, nursing care homes, and
old age homes. Promoting interprofessional education is nec-
essary to emphasize the need, and importance, and facilitate
the successful integration of oral healthcare in cancer care for
older people with cancer. It shall facilitate patient-centered
advice according to the pre-existing oral conditions and pros-
thesis, the importance of maintaining oral hygiene regularly,
regular checkups and preventive treatments, and timely pre-
scription of appropriate indicated gels, rinses, and medication,
for successful cancer treatment outcomes [5, 10, 11, 17, 21,
22,26, 34,37, 38, 45, 54, 56-59].

Evidence with the use of artificial intelligence in dentistry
may help in understanding the unique needs and characteristics
of patients by using predictive analytics for early detection of
oral diseases by identifying high-risk individuals, and the use
of teledentistry for remote consultations. Studies emphasize
the use of digital and technological advances for data shar-
ing, flexible clinical trial designs for toxicity specific to older
people, comprehensive geriatric assessments, and screening
tools in multidisciplinary teams to identify, evaluate, and refer
patients for dental care and education, encouraging appropri-
ate interventions for older people [9, 10, 13, 17, 18, 20, 28-30,
39, 51-55]. An adaptation of dental operatories for wheelchair
accessibility, minimally invasive dentistry, and individualized
oral care products such as toothbrushes with modified grip

and ultra-soft bristles, can further support dental care for older
people with cancer [38, 55].

Furthermore, this review establishes the need to empower
older people with cancer and caregivers to become active part-
ners in oncological care. Healthcare providers, patients, and car-
egivers need to share responsibility and play a significant role in
sharing information, advocating, and empowering behavioral
changes toward regular and timely oral hygiene maintenance,
greater patient engagement, and better health outcomes by min-
imizing oral complications. Oral health literacy through cancer
counseling sessions could motivate the patients and caregivers
for timely detection, referrals, and interventions, through inte-
gration of oral and public health promotion, information, and
service strategies [17, 18, 20, 29, 31, 51, 52].

Included studies affirm that oral healthcare is generally
considered optional care for older people, whereas subopti-
mal oral health with missing teeth and oral disease is consid-
ered common. Although the financial burden of private dental
care renders oral healthcare avoidable, studies prove that poor
oral health results can increase higher healthcare and societal
costs in cancer care [22-24, 52, 60—64]. The Federal Medicare
proposal by the United States Central Management Services,
to include medically necessary oral/dental care in the Medi-
care system in 2024, is a positive step toward the recognized
acknowledgment of the importance of oral care in the realm
of oncology care [66]. Advocacy for integrating medical and
oral health insurance coverage for cancer care through innova-
tive financial approaches may be supported by the inclusion
of oral healthcare in the global agenda for non-communicable
diseases by the World Health Organization [50].

Strengths and limitations

This review aims to serve as a resource to inform decision-
makers and stakeholders in geriatric cancer care through the
identification of research gaps with a comprehensive com-
pilation of evidence. To minimize the researcher’s citation
bias and the methodological limitations, relevant evidence
was selected with justice and purpose, acknowledging the
inability to comprehensively cover factors including socio-
economic status, contextual and geographical differences
in healthcare systems, age-related differences, and types of
cancer treatments [67, 68].

Recommendations

This review recommends addressing the identified gaps in
epidemiological data on existing standards of care, reforms
in clinical dental education, interprofessional collaborations
to define treatment guidelines, and the evaluation of the
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impact of interventions and clinical trials that integrate oral
healthcare in cancer care for older people. Evidence from
validated shared tools such as clinical practice guidelines,
measurement of patient-reported outcomes, and economic
evaluation studies can inform policymakers for decision-
making in healthcare.

Conclusion

Integration of oral healthcare is highly recommended for the
overall well-being of older people with cancer to prevent,
minimize, and manage complications in cancer treatment.
However, oral healthcare has not been integrated in cancer
care except for head and neck cancer patients. This review
identified a notable gap in the literature, highlighting the
need for research on integration of oral healthcare in geri-
atric oncology.

Author contribution Shalya Anand and Djenana Jalovcic contributed
to the study’s conception and design. Shalya Anand under the guidance
of Djenana Jalovcic conducted database searches, selection, extraction,
and analysis. The first draft of the manuscript was written by Shalya
Anand, and all authors commented on previous versions of the manu-
script. All authors read and approved the final manuscript.

Funding Open access funding provided by Western Norway University
Of Applied Sciences.

Declarations
Ethics approval This is a review, and no ethical approval is required.

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. World Health Organization (2021) Demographic change and
healthy ageing combatting ageism. https://www.who.int/teams/
social-determinants-of-health/demographic-change-and-healthy-
ageing/combatting-ageism. Accessed April 14 2022

2. Beard JR, Officer A, de Carvalho IA et al (2016) The world report
on ageing and health: a policy framework for healthy ageing.
Lancet 387(10033):2145-2154. https://doi.org/10.1016/S0140-
6736[15]00516-4

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

Patel J, Wallace J, Doshi M, Gadanya M, Yahya IB, Roseman
J, Srisilapanan P (2021) Oral health for healthy ageing. Lancet
Healthy Longevity 2(8):e521.7. https://doi.org/10.1016/S2666-
7568[21]00142-2

Glick M, Williams DM, Kleinman DV, Vujicic M, Watt RG, Wey-
ant RJ (2016) A new definition for oral health developed by the
FDI world dental federation opens the door to a universal defini-
tion of oral health. Br Dent J 221:792-793. https://doi.org/10.
1038/sj.bdj.2016.953

DuMontier C, Loh KP, Soto-Perez-de-Celis E, Dale W (2021)
Decision making in older people with cancer. J Clin Oncol
39(19):2164-2174. https://doi.org/10.1200/JCO.21.00165

Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I,
Jemal A, Bray F (2021) Global cancer statistics 2020: GLOBO-
CAN estimates of incidence and mortality worldwide for 36 can-
cers in 185 countries. Cancer J Clin 71(3):209-249. https://doi.
org/10.3322/caac.21660

Chan AKY, Tamrakar M, Jiang CM, Lo ECM, Leung KCM, Chu
CH (2021) Common medical and dental problems of older peo-
ple: a narrative review. Geriatrics 6(3):76. https://doi.org/10.3390/
geriatrics6030076

Parisius KG, Verhoeff MC, Lobbezoo F, Avivi-Arber L, Duyck
J, Hirano H, lijima K, Janssens B, Kossioni A, Lin CS, McK-
enna G (2023) Towards an operational definition of oral frailty:
a e-Delphi study. Arch Gerontol Geriatr 117:105181. https://doi.
org/10.1016/j.archger.2023.105181

Sroussi HY, Epstein JB, Bensadoun RJ et al (2017) Common oral
complications of head and neck cancer radiation therapy: mucosi-
tis, infections, saliva change, fibrosis, sensory dysfunctions, dental
caries, periodontal disease, and osteoradionecrosis. Cancer Med
6(12):2918-2931. https://doi.org/10.1002/cam4.1221
Navarrete-Reyes AP, Negrete-Najar et al (2023) Oral health in
older people with cancer. Geriatrics Gerontol Aging 17:1-12.
https://doi.org/10.53886/gga.e0230016

Puts MTE, Strohschein FJ, Del Giudice ME et al (2018) Role of
the geriatrician primary care practitioner nurses and collaboration
with oncologists during cancer treatment delivery for older peo-
ple: a narrative review of the literature. J Geriat Oncol 9(4):398—
404. https://doi.org/10.1016/j.jg0.2018.04.008

Lundebjerg NE, Trucil DE, Hammond EC, Applegate WB (2017)
When it comes to older people, language matters: journal of the
American geriatrics society adopts modified American medical
association style. J] Am Geriatr Soc 65(7):1386—1388. https://doi.
org/10.1111/jgs.14941

Gorges J, Wehler B, Kriiger M, Singer S (2018) Oral health-
related quality of life in cancer patients. Laryngo-Rhino-Otol
97(5):327-333. https://doi.org/10.1055/a-0573-9741

Lalla RV, Brennan MT, Gordon SM, Sonis ST, Rosenthal DI,
Keefe DM (2019) Oral mucositis due to high-dose chemotherapy
and/or head and neck radiation therapy. J Natl Cancer Inst Monogr
(53):1gz011. https://doi.org/10.1093/jncimonographs/lgz011
Mercadante V, Jensen SB, Smith DK, Bohlke K, Bauman J, Bren-
nan MT et al (2021) Salivary gland hypofunction and/or xeros-
tomia induced by nonsurgical cancer therapies: ISOO/MASCC/
ASCO Guideline. J Clin Oncol 39(25):2825-2843. https://doi.org/
10.1200/JC0O.21.01208

Epstein JB, Arany PR, Yost SE, Yuan Y (2023) Medication-
related osteonecrosis of the jaw: successful medical management
of complex maxillary alveolus with sinus involvement. Case Rep
Oncol 406-22. https://doi.org/10.1159/000529502

Yong CW, Robinson A, Hong C (2022) Dental evaluation prior
to cancer therapy. Front Oral Health 3:876941. https://doi.org/10.
3389/froh.2022.876941

Hong CHL, Gueiros LA, et al & Mucositis Study Group of the
Multinational Association of Supportive Care in Cancer/Inter-
national Society for Oral Oncology [MASCC/ISOO] (2019)


http://creativecommons.org/licenses/by/4.0/
https://www.who.int/teams/social-determinants-of-health/demographic-change-and-healthy-ageing/combatting-ageism
https://www.who.int/teams/social-determinants-of-health/demographic-change-and-healthy-ageing/combatting-ageism
https://www.who.int/teams/social-determinants-of-health/demographic-change-and-healthy-ageing/combatting-ageism
https://doi.org/10.1016/S0140-6736[15]00516-4
https://doi.org/10.1016/S0140-6736[15]00516-4
https://doi.org/10.1016/S2666-7568[21]00142-2
https://doi.org/10.1016/S2666-7568[21]00142-2
https://doi.org/10.1038/sj.bdj.2016.953
https://doi.org/10.1038/sj.bdj.2016.953
https://doi.org/10.1200/JCO.21.00165
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
https://doi.org/10.3390/geriatrics6030076
https://doi.org/10.3390/geriatrics6030076
https://doi.org/10.1016/j.archger.2023.105181
https://doi.org/10.1016/j.archger.2023.105181
https://doi.org/10.1002/cam4.1221
https://doi.org/10.53886/gga.e0230016
https://doi.org/10.1016/j.jgo.2018.04.008
https://doi.org/10.1111/jgs.14941
https://doi.org/10.1111/jgs.14941
https://doi.org/10.1055/a-0573-9741
https://doi.org/10.1093/jncimonographs/lgz011
https://doi.org/10.1200/JCO.21.01208
https://doi.org/10.1200/JCO.21.01208
https://doi.org/10.1159/000529502
https://doi.org/10.3389/froh.2022.876941
https://doi.org/10.3389/froh.2022.876941

Supportive Care in Cancer

(2024) 32:461

Page9of 10 461

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Systematic review of basic oral care for the management of oral
mucositis in cancer patients and clinical practice guidelines. Sup-
port Care Cancer 27(10):3949-3967. https://doi.org/10.1007/
s00520-019-04848-422

Buttiron Webber T, Briata IM, DeCensi A, Cevasco I, Paleari L
(2023) Taste and smell disorders in cancer treatment: results from
an integrative rapid systematic review. Int J Mol Sci 24(3):2538.
https://doi.org/10.3390/ijms24032538

Usubuchi M, Matsuura K, Goto T, Asada Y, Imai T, Ogawa T,
Kato K, Saijo S (2019) Professional oral health care at general
dental clinic reduces postoperative complications of head and
neck free-flap reconstruction surgery. J Cancer 10(1):205. https://
doi.org/10.7150/jca.26298

Gil-Montoya JA, de Mello AL, Barrios R, Gonzalez-Moles MA,
Bravo M (2015) Oral health in the elderly patient and its impact
on general well-being: a nonsystematic review. Clin Interv Aging
10:461-467. https://doi.org/10.2147/CIA.S54630

Meurman JH, Bascones-Martinez A (2021) Oral infections and
systemic health-more than just links to cardiovascular diseases.
Oral Health Prev Dent 19(1):441-8. https://doi.org/10.3290/j.
ohpd.b1993965

Nemiroff L (2022) We can do better: addressing ageism against
older people in healthcare. Healthc Manage Forum 35(2):118-
122. https://doi.org/10.1177/08404704221080882

Marcenes W, Bernabé E (2021) Global burden of oral conditions.
In: Peres MA, Antunes JLF, Watt RG, (eds) Oral Epidemiology
[Internet]. Cham: Springer International Publishing, pp 23-37.
https://doi.org/10.1007/978-3-030-50123-5_2

Jiang CM, Chu CH, Duangthip D, Ettinger RL, Hugo FN,
Kettratad-Pruksapong M, et al. (2021) Global perspectives of
oral health policies and oral healthcare schemes for older adult
populations. Front Oral Health 2. https://doi.org/10.3389/froh.
2021.703526

van de Rijt LIM, Stoop CC, Weijenberg RAF et al (2020) The
influence of oral health factors on the quality of life in older peo-
ple: a systematic review. Gerontologist 60(5):e378-e394. https://
doi.org/10.1093/geront/gnz105

de Melo NB, de Sousa VM, Bernardino iM, de Melo DP, Gomes
DQ, Bento PM (2019) Oral health related quality of life and deter-
minant factors in patients with head and neck cancer. Med Oral
Patol Oral Cir Bucal 24(3):e281-289. https://doi.org/10.4317/
medoral.22670

Epstein JB, Thariat J, Bensadoun RJ et al (2012) Oral compli-
cations of cancer and cancer therapy: from cancer treatment to
survivorship. CA Cancer J Clin 62(6):400-422. https://doi.org/
10.3322/caac.21157

Elad S, Raber-Durlacher JE, Brennan MT et al (2015) Basic oral
care for hematology—oncology patients and hematopoietic stem
cell transplantation recipients: a position paper from the joint
task force of the Multinational Association of Supportive Care in
Cancer/International Society of Oral Oncology (MASCC/ISOO)
and the European Society for Blood and Marrow Transplantation
(EBMT). Support Care Cancer 23:223-236. https://doi.org/10.
1007/300520-014-2378-x

Wong HM (2014) Oral complications and management strate-
gies for patients undergoing cancer therapy. Scien Wor J 581795.
https://doi.org/10.1155/2014/581795

Kleinman DV, Horowitz A, Atchison KA (2021) A framework to
foster Oral health literacy and oral/general health integration. Front
Dental Med 60. https://doi.org/10.3389/fdmed.2021.723021
Soones T, Ombres R, Escalante C (2022) An update on cancer-
related fatigue in older people: a narrative review. J Geriatr Oncol
13(2):125-131. https://doi.org/10.1016/j.jg0.2021.07.006
Cotogni P, Stragliotto S, Ossola M, Collo A, Riso S (2021) On
behalf of the intersociety Italian working group for nutritional
support in cancer. The role of nutritional support for cancer

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

patients in palliative care. Nutrients 13(2):306. https://doi.org/
10.3390/nu13020306

Konstantopoulou K, Kossioni A, Karkazis H, Polyzois G (2020)
Barriers to good oral health for nursing home residents: a litera-
ture review. Stoma Edu J 7(2):131-7. https://doi.org/10.25241/
stomaeduj.2020.7[2].art.7

Olver I, Keefe D, Herrstedt J, Warr D, Roila F, Ripamonti CI
(2020) Supportive care in cancer-a MASCC perspective. Sup-
port Care Cancer 28(8):3467-3475. https://doi.org/10.1007/
$00520-020-05447-4

Limones A, Saez-Alcaide LM, Diaz-Parrefio SA, Helm A, Born-
stein MM, Molinero-Mourelle P (2020) Medication-related
osteonecrosis of the jaws [MRONI] in cancer patients treated
with denosumab VS. zoledronic acid: a systematic review and
meta-analysis. Med Oral Patol Oral Cir Bucal 25(3):e326—e336.
https://doi.org/10.4317/medoral.23324

Horlait M, De Regge M, Baes S, Eeckloo K, Leys M (2022)
Exploring non-physician care professionals’ roles in cancer
multidisciplinary team meetings: a qualitative study. PLoS ONE
17(2):e0263611. https://doi.org/10.1371/journal.pone.0263611
Greaves MD, Vargo RJ, Davis JM (2021) Addressing oral health
barriers to care in head and neck cancer patients using a novel
collaborative care approach. Clin Case Rep 9(11). https://doi.
org/10.1002/ccr3.4974

Epstein JB, Giineri P, Barasch A (2014) Appropriate and nec-
essary oral care for people with cancer: guidance to obtain the
right oral and dental care at the right time. Support Care Cancer
22(7):1981-1988. https://doi.org/10.1007/s00520-014-2228-x
Peres MA, Macpherson LMD, Weyant RJ et al (2019) Oral dis-
eases: a global public health challenge. Lancet 394(10194):249—
260. https://doi.org/10.1016/S0140-6736[19]31146-8\
Benzian H, Beltran-Aguilar E (2021) The return of oral health
to global health is significant for public health everywhere. J
Public Health Dent 81(2):87-89. https://doi.org/10.1111/jphd.
12457

Watt RG, Daly B, Allison P et al (2019) Ending the neglect of
global oral health: time for radical action. Lancet 394(10194):261—
272. https://doi.org/10.1016/S0140-6736[19]31133-X

Lawler M, Selby P, Aapro MS, Duffy S (2014) Ageism in cancer
care. BMJ 348. https://doi.org/10.1136/bmj.g1614

Gresham G, Diniz MA, Razaee ZS et al (2020) Evaluating treat-
ment tolerability in cancer clinical trials using the toxicity index.
J Natl Cancer Inst 112(12):1266—1274. https://doi.org/10.1093/
jnci/djaa028

Gibney JM, Naganathan V, Lim MAWT (2021) Oral health is
essential to the well-being of older people. Am J Geriatr Psychia-
try 29(10):1053-1057. https://doi.org/10.1016/j.jagp.2021.06.002
Benzian H (2021) Time to change the narrative. Br Dent J
230:623. https://doi.org/10.1038/s41415-021-3076-y
Ghanbarzadegan A, Balasubramanian M, Luzzi L et al (2021) Ine-
quality in dental services: a scoping review on the role of access
toward achieving universal health coverage in oral health. BMC
Oral Health 21:404. https://doi.org/10.1186/s12903-021-01765-z
World Health Organization (2021) UN decade of healthy age-
ing. https://www.who.int/publications/i/item/9789241550109.
Accessed Apr 14, 2022

Morris M, Seguin M, Landon S, McKee M, Nolte E (2021)
Exploring the role of leadership in facilitating change to improve
cancer survival: an analysis of experiences in seven high income
countries in the International Cancer Benchmarking Partnership
[ICBP]. Int J Health Policy Manag. https://doi.org/10.34172/
ijhpm.2021.84

Benzian H, Guarnizo-Herrefio CC, Kearns C, Muriithi MW, Watt
RG (2021) The WHO global strategy for oral health: an opportu-
nity for bold action. Lancet 398(10296):192—194. https://doi.org/
10.1016/S0140-6736[21]01404-

@ Springer


https://doi.org/10.1007/s00520-019-04848-422
https://doi.org/10.1007/s00520-019-04848-422
https://doi.org/10.3390/ijms24032538
https://doi.org/10.7150/jca.26298
https://doi.org/10.7150/jca.26298
https://doi.org/10.2147/CIA.S54630
https://doi.org/10.3290/j.ohpd.b1993965
https://doi.org/10.3290/j.ohpd.b1993965
https://doi.org/10.1177/08404704221080882
https://doi.org/10.1007/978-3-030-50123-5_2
https://doi.org/10.3389/froh.2021.703526
https://doi.org/10.3389/froh.2021.703526
https://doi.org/10.1093/geront/gnz105
https://doi.org/10.1093/geront/gnz105
https://doi.org/10.4317/medoral.22670
https://doi.org/10.4317/medoral.22670
https://doi.org/10.3322/caac.21157
https://doi.org/10.3322/caac.21157
https://doi.org/10.1007/s00520-014-2378-x
https://doi.org/10.1007/s00520-014-2378-x
https://doi.org/10.1155/2014/581795
https://doi.org/10.3389/fdmed.2021.723021
https://doi.org/10.1016/j.jgo.2021.07.006
https://doi.org/10.3390/nu13020306
https://doi.org/10.3390/nu13020306
https://doi.org/10.25241/stomaeduj.2020.7[2].art.7
https://doi.org/10.25241/stomaeduj.2020.7[2].art.7
https://doi.org/10.1007/s00520-020-05447-4
https://doi.org/10.1007/s00520-020-05447-4
https://doi.org/10.4317/medoral.23324
https://doi.org/10.1371/journal.pone.0263611
https://doi.org/10.1002/ccr3.4974
https://doi.org/10.1002/ccr3.4974
https://doi.org/10.1007/s00520-014-2228-x
https://doi.org/10.1016/S0140-6736[19]31146-8\
https://doi.org/10.1111/jphd.12457
https://doi.org/10.1111/jphd.12457
https://doi.org/10.1016/S0140-6736[19]31133-X
https://doi.org/10.1136/bmj.g1614
https://doi.org/10.1093/jnci/djaa028
https://doi.org/10.1093/jnci/djaa028
https://doi.org/10.1016/j.jagp.2021.06.002
https://doi.org/10.1038/s41415-021-3076-y
https://doi.org/10.1186/s12903-021-01765-z
https://www.who.int/publications/i/item/9789241550109
https://doi.org/10.34172/ijhpm.2021.84
https://doi.org/10.34172/ijhpm.2021.84
https://doi.org/10.1016/S0140-6736[21]01404-
https://doi.org/10.1016/S0140-6736[21]01404-

461

Page 10 of 10

Supportive Care in Cancer (2024) 32:461

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Horowitz AM, Kleinman DV, Atchison KA, Weintraub JA, Rozier
RG (2020) The evolving role of health literacy in improving oral
health. Stud Health Technol Inform 269:95-114. https://doi.org/
10.3233/SHTI200025

Ezenwa MO, Fischer DJ, Epstein J, Johnson J, Yao Y, Wilkie DJ
(2016) Caregivers’ perspectives on oral health problems of end-
of-life cancer patients. Support Care Cancer 24(11):4769-4777.
https://doi.org/10.1007/s00520-016-3328-6

Kohli R, Arora G, Blanc AF, Pham E, Gubrud-Howe P (2021)
Oral health clinical training and dental referral program for
nurses: an interprofessional collaborative project. Geriatr Nurs
42(4):880-886. https://doi.org/10.1016/j.gerinurse.2021.04.015
Chavez EM, Kossioni A, Fukai K (2022) Policies supporting oral
health in ageing populations are needed worldwide. Int Dent J
72(4):527-38. https://doi.org/10.1016/j.identj.2022.06.014

Tan SHX, Lee CKJ, Yong CW, Ding YY (2021) Scoping review:
facilitators and barriers in the adoption of teledentistry among
older people. Gerodontology 38(4):351-365. https://doi.org/10.
1111/ger.12588

van der Putten GJ (2020) The association between oral and general
health. In Kossioni, A (ed) Gerodontology essentials for health
care professionals. Springer Cham International Publishing, pp.
49-65. https://doi.org/10.1007/978-3-030-41468-9_3

Festen S, Nijmeijer H, van Leeuwen BL, van Etten B, van Munster
BC, de Graeff P (2021) Multidisciplinary decision-making in older
patients with cancer, does it differ from younger patients? Eur J Surg
Oncol 47(10):2682-2688. https://doi.org/10.1016/j.ejs0.2021.06.003
Bots-VantSpijker PC, Van der Maarel-Wierink CD, Schols JM,
Bruers JJ (2021) Assessed and perceived oral health of older peo-
ple who visit the dental practice, an exploratory cross-sectional
study. PLoS ONE 16(9):e0257561. https://doi.org/10.1371/journ
al.pone.0257561

O’Malley L, Macey R, Allen T et al (2022) Workforce planning
models for oral health care: a scoping review. JDR Clin Trans Res
7(1):16-24. https://doi.org/10.1177/2380084420979585

Huang SS, Veitz-Keenan A, McGowan R, Niederman R (2021)
What is the societal economic cost of poor oral health among

@ Springer

61.

62.

63.

64.

65.

66.

67.

68.

older people in the United States? A scoping review Gerodontol-
ogy 38(3):252-258. https://doi.org/10.1111/ger.12548
Venkatasalu MR, Murang ZR, Husaini HA, Idris DR, Dhaliwal
JS (2020) Why oral palliative care takes a backseat? A national
focus group study on experiences of palliative doctors, nurses and
dentists. Nursing Ope (5):1330-7. https://doi.org/10.1002/nop2.
480

Malicka B, Skoskiewicz-Malinowska K, Kaczmarek U (2022) The
impact of socioeconomic status, general health and oral health on
health-related quality of life oral health-related quality of life and
mental health among Polish older people. BMC Geriat 22(1):1—
15. https://doi.org/10.1186/s12877-021-02716-7

Sendi P, Ramadani A, Zitzmann NU, Bornstein MM (2020)
A systematic review of WTA-WTP disparity for dental inter-
ventions and implications for cost-effectiveness analysis. In:
Multidisciplinary Digital Publishing Institute p. 301. https://
doi.org/10.3390/healthcare8030301

Saito M, Shimazaki Y, Nonoyama T, Tadokoro Y (2019) Asso-
ciations of number of teeth with medical costs and hospitaliza-
tion duration in an older Japanese population. Geriatr Gerontol
Int 19(4):335-341. https://doi.org/10.1111/ggi.13622
Farrington N, Richardson A, Bridges J (2020) Interventions for
older people having cancer treatment: a scoping review. J Geriat
Oncol 11(5):769-783. https://doi.org/10.1016/j.jg0.2019.09.015
Fact sheet (2023) Centers for medicare & medicaid services.
https://www.cms.gov/newsroom/fact-sheets/calendar-year-
cy-2024-medicare-physician-fee-schedule-proposed-rule.
Accessed 23 October 2023

Greenhalgh T, Thorne S, Malterud K (2018) Time to challenge
the spurious hierarchy of systematic over narrative reviews? Eur
J Clin Invest 48(6):€12931. https://doi.org/10.1111/eci.12931
Baethge C, Goldbeck-Wood S, Mertens S (2019) SANRA—a
scale for the quality assessment of narrative review articles. Res
Integr Peer Rev 4:5. https://doi.org/10.1186/s41073-019-0064-8

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.3233/SHTI200025
https://doi.org/10.3233/SHTI200025
https://doi.org/10.1007/s00520-016-3328-6
https://doi.org/10.1016/j.gerinurse.2021.04.015
https://doi.org/10.1016/j.identj.2022.06.014
https://doi.org/10.1111/ger.12588
https://doi.org/10.1111/ger.12588
https://doi.org/10.1007/978-3-030-41468-9_3
https://doi.org/10.1016/j.ejso.2021.06.003
https://doi.org/10.1371/journal.pone.0257561
https://doi.org/10.1371/journal.pone.0257561
https://doi.org/10.1177/2380084420979585
https://doi.org/10.1111/ger.12548
https://doi.org/10.1002/nop2.480
https://doi.org/10.1002/nop2.480
https://doi.org/10.1186/s12877-021-02716-7
https://doi.org/10.3390/healthcare8030301
https://doi.org/10.3390/healthcare8030301
https://doi.org/10.1111/ggi.13622
https://doi.org/10.1016/j.jgo.2019.09.015
https://www.cms.gov/newsroom/fact-sheets/calendar-year-cy-2024-medicare-physician-fee-schedule-proposed-rule
https://www.cms.gov/newsroom/fact-sheets/calendar-year-cy-2024-medicare-physician-fee-schedule-proposed-rule
https://doi.org/10.1111/eci.12931
https://doi.org/10.1186/s41073-019-0064-8

	Necessity and influencing factors for integrating oral health in cancer care for older people: a narrative review
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Discussion
	Strengths and limitations
	Recommendations
	Conclusion
	References


