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Abstract

Purpose of Review The purpose of this brief review is to highlight significant recent developments in survivorship research
and care of older adults following cancer treatment. The aim is to provide insight into care and support needs of older adults
during cancer survivorship as well as directions for future research.

Recent Findings The numbers of older adult cancer survivors are increasing globally. Increased attention to the interaction
between age-related and cancer-related concerns before, during, and after cancer treatment is needed to optimize outcomes
and quality of life among older adult survivors. Issues of concern to older survivors, and ones associated with quality of life,
include physical and cognitive functioning and emotional well-being. Maintaining activities of daily living, given limitations
imposed by cancer treatment and other comorbidities, is of primary importance to older survivors. Evidence concerning the
influence of income and rurality, experiences in care coordination and accessing services, and effectiveness of interventions
remains scant for older adults during survivorship.

Summary There is a clear need for further research relating to tailored intervention and health care provider knowledge and
education. Emerging issues, such as the use of medical assistance in dying, must be considered in this population.
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Introduction

Older adults constitute one of the fastest-growing subgroups
in the cancer population [1]. Over the next decade, the num-
ber of individuals 65 years and older who are diagnosed with
cancer is expected to double, accounting for 67% of new
This article is part of the Topical Collection on Geriatric cancer cases and reaching levels of 14 million worldwide
Oncology [2]. Given advances in screening, treatment, and supportive
care which have resulted in improved cancer outcomes, the
population of older adult cancer survivors is also expected
to escalate [3].

The aftermath of cancer treatment can have a significant
impact on survivors [4, 5]. Physical, emotional, and practical
changes during and after treatment may carry consequences
that have a significant impact on the quality of life of survi-
vors [6], carrying implications for recovery and maintenance
of autonomy and independence. Early evidence illustrates
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Challenges emerging during survivorship add to the com-
plexity of meeting the needs of older adults after cancer [9,
10ee]. Evidence is beginning to accumulate regarding the
unique, multi-dimensional needs of older adults following
cancer [11e], and, with it, an understanding of challenges
they may face as cancer survivors [12]. However, further
work is needed to fully understand survivorship experiences
for this population, gaps in care delivery, and how those gaps
could be mitigated.

This paper highlights significant recent developments in
survivorship research and care for older adults following
cancer. We define survivorship as the interval from comple-
tion of primary cancer treatment until the identification of
recurrent or progressive disease [13]. Our aim is to provide
insight into care and support needs of older adults during
cancer survivorship as well as directions for future research.

Methods

A brief review of literature from the last 3 years report-
ing on older adult cancer survivors aged 65 years and older
was undertaken. Relevant topics were identified through
consultation with experts in the field and used for search
purposes. Keywords used together with “older adults” and
“cancer survivors” were accelerated aging, polypharmacy,
late/long-term effects, cognitive changes, neuropathy, com-
prehensive geriatric assessment, survivorship care plans,
depression, ethics, and MAiD. A search of Medline via Pub-
Med using the keywords identified relevant English publica-
tions from the past 3 years. All article types were considered
(e.g., reviews, perspectives papers, descriptive/intervention
studies). Each article was reviewed, significant findings
identified, and results grouped into broad topic areas. These
broad topics are summarized below, presenting significant
developments regarding research and care of older cancer
survivors reported over the past 3 years.

Aging and Cancer Survival

Four articles addressed patterns of survival among older
adults and the impact of little research that considers age-
related concerns on patterns and quality of survival in this
group. There have been consistent improvements in cancer
survival over the past two decades; however, these improve-
ments are smaller for those aged 75 years and older at diag-
nosis and there is greater variation in 5-year survival across
countries for this age group [7ee]. Cellular and molecular
changes that occur in non-cancerous cells with aging con-
tribute to a microenvironment that promotes tumor progres-
sion and to treatment responses that may impact outcomes,
including survival, but are seldom considered in pre-clinical
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trials [14e]. In addition, a lack of inclusion of older adults in
clinical trials, and consideration of outcomes of importance
to older adults, means that treatment decisions for older
adults with cancer are often based on evidence acquired
from younger adults with fewer comorbidities, less polyp-
harmacy, and different physiology [15].

Accelerated Aging

Not only does aging impact the experience of cancer, but
the disease and treatment can also impact the experience
of aging among cancer survivors. There is increasing work
documenting patterns of accelerated or accentuated aging
among people who have experienced cancer treatment [16,
17ee, 18]. Aging is often understood as the “time-depend-
ent accumulation of cellular damage” [14e]. Accelerated
or accentuated aging occurs when cancer and cancer treat-
ments contribute to genotoxic and cytotoxic damage that
contributes to anatomic and functional changes that mirror
those expected with aging, but at a younger age or to a
greater degree than would occur in the absence of cancer
[17ee]. We identified seven articles exploring relationships
among physiological markers of aging, behavioral or func-
tional changes associated with aging, and the receipt of can-
cer treatment. The aging phenotype caused by cancer and
its treatment has been characterized by adverse physical and
cognitive consequences, including fatiguability and poor
endurance [19], persistent cognitive impairment [20], onset
of chronic health conditions [16, 21ee, 22], and decreased
survival [17ee,22]. Researchers are exploring physiological
mechanisms that may contribute to this accelerated aging
phenotype among cancer survivors, including DNA damage
[17ee,22], stem cell depletion [17ee], alterations in cerebral
blood flow [20], shortening of telomere length [16], cellular
senescence [17ee, 21ee] and disruption of pathways that
mitigate the damaging effects of inflammation and oxida-
tive stress [20, 21ee]. These physiological changes may be
reflected in clinical measures of functional status, frailty,
and cognitive function, including subjective measures,
such as self-report measures of activities of daily living,
and objective measures, such as gait speed and grip strength
[17e¢]. These changes may also be reflected in biological
measures. The authors of recent reviews present a thorough
discussion of the biomarkers associated with aging that may
be used to assess and/or predict accelerated aging [17ee] or
resilience [21ee].

To increase understanding of cancer treatment on aging,
appropriate clinical and biological measures of aging of
must be incorporated into clinical trials [17ee]. Resilience,
defined as capacity to resist or regain physical, cognitive,
or psychological function and well-being after a stressor,
diminishes with aging and may be defined by age-related
biologic processes [21ee]. If so, then clinical and biological
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measures of aging may also predict resilience in older survi-
vors, and identifying associated physiological and molecular
mechanisms may promote the identification of protective
factors and strategies to promote resilience and well-being in
survivorship [21ee]. Some strategies to prevent accelerated
aging include treatment with pharmaceuticals or nutraceu-
ticals that reduce inflammation, treat cardiovascular risk,
or improve cardiac function, as well as behavioral strate-
gies including exercise-based interventions considering the
unique needs of survivors [16].

Issues of Particular Concern Among Older
Adult Survivors

Eighteen articles describing physical issues, comorbidities,
and polypharmacy for older cancer survivors were identified.
Ten were studies of older cancer survivors, five focused on
older breast cancer survivors, and others addressed issues
with older survivors of hematological, oral-digestive and
prostate cancers, and non-Hodgkin’s lymphoma.

Physical Issues

Studies about older adults following cancer treatment have
chiefly focused on physical health and function [10ee,
23-29, 30ee, 31-37]. The impaired physical function has
been studied as a result of treatment [25-28] and several
studies compared symptom burden with non-cancer con-
trols or younger cancer survivors [23, 26, 28, 29, 30ee,
31-33, 35]. In a Canadian survey of over 3000 cancer sur-
vivors 75 years or older, 80% reported physical concerns
[11e]. Specifically impaired physical function, decline in
cardiovascular and other health conditions, fatigue, and
depression were studied. The effect of cancer treatment
on cardiovascular systems, physical balance, mobility, and
neuropathy were reported as significant in older cancer sur-
vivors [10ee 25, 28].

While the importance of physical function in older cancer
survivors was explored in some studies, cognitive impair-
ment was highlighted in more than half. Cognitive decline
was observed as common in older cancer survivors, but
findings varied, ranging from 12 to 75% [33]. One study
observed no association between chemotherapy and cogni-
tive function [27]. In others, older cancer survivors were
shown to demonstrate the decline in executive functioning
and verbal memory more frequently than younger adults
following treatment [26, 33]. Regier et al. [33] found up
to 40% of older cancer survivors exhibited cancer-related
cognitive impairment (sustained attention, memory, and ver-
bal fluency) 18 months post-diagnosis while survivors who
exhibited high psychoneurological symptoms at diagnosis

were more likely to experience greater cognitive decline
post-treatment [25, 30ee, 35].

Comorbidities and Polypharmacy

It is estimated 25% of older adults with cancer have five
or more comorbid conditions [10ee]. In a recent Cana-
dian study, over 70% of adult survivors 75 years and older
reported comorbidities, the four most common being car-
diovascular/heart disease (45%); arthritis, osteoarthritis, or
other rheumatic diseases (40%); diabetes (16%); and mental
health (7%) [11e]. Given the prevalence of other diseases
and medical conditions, it is interesting that less than half
of the articles addressed comorbidities and fewer discussed
the importance of polypharmacy and its implications. While
older adults comprise less than 15% of the population of the
USA, for example, they account for over 30% of both non-
prescription and prescription medications [30ee]. Magnus-
son et al. [30ee] state that polypharmacy is defined as the use
of five or more medications but recognize that researchers
less often address appropriate versus inappropriate polyp-
harmacy (lacking evidence base, adverse reactions, etc.). On
average, older adults with cancer take nearly 10 different
medications and many are uncertain about the reasons they
need these medications [10ee]. The impacts of adverse drug
effects (e.g., falls, cognitive issues) and drug and disease
interactions can be severe. In addition, Guerard et al. [10ee]
note that a fragmented group of providers is often responsi-
ble for the provision of healthcare to older adults which can
result in a lack of communication and coordination among
the various specialists involved [30ee] and uncertainty on
the part of survivors about where they should seek assistance
for an issue [12].

Overall cancer and its treatments are associated with
higher levels of symptom burden and greater loss of well-
being over time in older adult survivors, as compared to
older adults without cancer, suggesting the need for greater
surveillance and opportunities for intervention [31]. In addi-
tion, many older adults are at risk for experiencing physical,
emotional, and practical concerns following cancer treat-
ment yet are not obtaining desired help [12]. Coughlin et al.
noted that given prevalent age-related issues such as comor-
bidities, osteoporosis, symptoms, physical functioning,
cognitive functioning, nutrition, and physical activity [37],
appropriate surveillance, screening (including pre-screening
for at-risk individuals), and interventions both during and
post-treatment are critical to improve associated functional/
neurological changes and improve the overall quality of life
[24, 30ee, 31-33]. Future research is needed about the nature
and extent of disability and symptom burden to develop sur-
vivorship programs for this distinct patient population [29]
and inform the development of guidelines and policies in
conjunction with patients’ preferences and goals [10ee].
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Factors Influencing Quality of Life in Older
Adult Survivors

A primary direction of research regarding older adult can-
cer survivors has been identifying factors that influence
quality of life. Health-related quality of life (HRQOL) is
seen as a primary outcome given that priorities and val-
ues for older adults shift as they age [38] and acknowl-
edge they have few remaining years. However, age alone
is insufficient to explain variations in this populations’
HRQOL. Both cancer (e.g., cancer type, treatment modal-
ity, recurrence) and non-cancer-related (e.g., education,
income, residence) factors contribute [38—40].

Most studies reviewed included survivors of breast,
prostate, lung, and colorectal cancers, making use of exist-
ing databases and frequently resulting in sizeable sample
sizes (121 [41] to 271,640 [42e]. Studies involved vari-
ous time intervals following completion of treatment (1
to > 10 years), definitions of older adults (e.g., 60+, 75+,
70+, 75+, and 80+ years) and combinations of physical,
psychological, emotional, social, and demographic vari-
ables. Overall, there is agreement that HRQOL is lower in
older adult survivors than in general older adult popula-
tions [42e, 43].

Consistently physical variables have the strongest asso-
ciations with HRQOL. Although these variables were
measured in various ways, (e.g., physical well-being [44e],
functional health limitations [38] disability [45], mobility
[46, 47], and physical health status [48], the capacity to
manage activities of daily living and maintain independ-
ence were critical for older adult survivors and contributed
to HRQOL. Cancer type [49¢], the number of comorbidi-
ties [42e, 45], length of time dealing with side effects, side
effect severity [43, 50, 51], duration of chronic illness [39],
and deteriorating health status [41, 45] are key variables
with negative influence on HRQOL. Experiencing fatigue
[44e], frailty [53ee], difficulty performing Activities of
Daily Living (ADLs) [53ee], difficulty walking [46],) and
increased risk for falls [47, 48] are challenges associated
with poor HRQOL outcomes [53ee] in older survivors. In
a sample of 3274 older cancer survivors, when asked to
identify the main challenge, they experienced in transition-
ing to survivorship, over 68% identified physical limita-
tions [11e].

Psychosocial variables have not been explored as fre-
quently as physical variables in older cancer survivors.
Depression [40, 50], body image (appearance) [51, 54],
reduced optimism [55], altered sexual intimacy [56], treat-
ment decision regret [57], chronic stress (55), lack of emo-
tional support [39], and post-traumatic growth [41] are asso-
ciated with reduced HRQOL. Depression is concerning in this
population, reaching levels of 30% in community-dwelling
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older survivors [40]. Increased levels of depression are asso-
ciated with female gender, number of symptoms [50], living
alone [40], reduced income [40], and recurrence [40]. Addi-
tionally, social well-being, which is associated with social
support and satisfaction with psychosocial need fulfillment
[58], is associated with QOL [41]. Attending to environmen-
tal barriers which hinder engagement in social activities and
reintegration in the community is important for older survi-
vors given isolation contributes to reduced QOL [58].

Two variables beginning to receive attention in survivor
populations are income and rurality. A larger proportion
of older cancer survivors with low household income have
concerns and seek help for physical, emotional, and practi-
cal issues than those with higher incomes [59]. However,
similar proportions of low- and high-income older survivors
experienced difficulty obtaining help for their concerns. In
general, lower levels of subjective socioeconomic status are
associated with lower QOL across all domains [39, 41, 49e],
non-adherence in purchasing medicines and supplies [60],
and foregoing tests, procedures, and care [61].

Although rurality has been investigated regarding access
to screening, diagnostic, and treatment services, few studies
have looked at access to services for survivorship care, espe-
cially for older adults. Access to services presents different
challenges for survivors than for cancer patients; survivors
want services close to home rather than traveling for special-
ist treatment [62]. Moss et al. [42¢] reported QOL is higher
for older survivors living in urban settings where access to
ancillary services such as social work, physiotherapy, and
support groups is easier. The need to leverage the higher
social integration in rural communities to enhance emotional
support for older adult survivors is recommended.

Interventions for Older Adult Cancer
Survivors

Few studies regarding the effectiveness of interventions
designed for older adult cancer survivors were identified
in our search. Interventions receiving the most attention
included incorporating comprehensive geriatric assessment
(CGA) and physical exercise.

Comprehensive Geriatric Assessment

Older adults present a wide variation in health and func-
tional status that may be exacerbated by cancer treatment
and present various life challenges [63]. The use of screen-
ing and other assessment tools is helpful for identifying
patient needs and planning appropriate interventions, par-
ticularly for distinct populations such as older adults.
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Comprehensive Geriatric Assessment (CGA) is a process
of evaluating and improving functional ability, physical health,
cognition and mental health, and socio-environmental circum-
stances of older adults. Assessment results are reviewed by
healthcare teams, discussed with patients, and incorporated
into care plans. Nishuima et al. [64e], for example, propose
an approach to CGA comprised of assessments in 10 impair-
ment domains (cognition, mood, communication, mobility,
balance, bowels, bladder, nutrition, daily activities, and social)
and a single comorbidity domain. Geriatric assessed impair-
ments were associated with increased hospitalizations and
long-term care use in older adults with cancer [65]. Benefits
of CGA include treatment effectiveness and efficacy, predic-
tion of mortality and cancer treatment tolerance, and deci-
sion-making to establish the appropriate treatment of cancer
[66ee]. CGA also helps identify significant comorbidities and
polypharmacy [67] and patients who might benefit from less
invasive and more tolerable evidence-based treatments [68].
Studies have shown that participants receiving CGA-based
intervention report significantly better HRQOL [63].

While GA is helpful in identifying deficits in older adults
with cancer and is considered a critical component in oncology
treatment planning, with demonstrated feasibility and effec-
tiveness, it is not widely implemented [63, 65, 67, 68]. The
incorporation of geriatric screening can be taxing to this popu-
lation particularly if multiple surveys/screening tools related
to geriatric domains are used in addition to those related to
distress and patient-reported outcomes. In addition, healthcare
providers find the incorporation of CGA into daily practice
time-consuming [63]. Successful implementation requires the
involvement of the multi-disciplinary team, strong adminis-
trative and patient scheduling support, and planning [66ee].
Given the complexities of care for older adults with cancer,
the introduction of CGA in post-treatment care, as an aspect
of survivorship care planning, for example, could assist in iso-
lating survivors’ critical health issues, identifying appropriate
therapies, and enhancing survivorship care coordination.

Physical Activity/Exercise

More than 50% of older cancer survivors are not achiev-
ing standards for physical activity (PA) [44e, 54]. Given the
potential impact of PA on recovery and capacity to perform
activities of daily living (ADLSs), finding relevant and effec-
tive physical programming for older adults with cancer has
become a priority. Unfortunately, current guidelines are
based on research with younger populations. A recent sys-
tematic review of the effectiveness of PA interventions in
older survivors identified 14 studies [69e¢]. However, inter-
ventions varied in duration (1 to 12 months), intensity, set-
tings, and outcome measurements, making it difficult to draw
conclusions about specific approaches for older survivors.

Given the choice about what interventions to pursue in
one study, older adults selected PA [70]. Older survivors
reported they used PA programs to increase engagement
and performance of ADLs and reduce sleep disturbances
and fatigue [70-72]. In addition, interventions help with
issues of body image and psychosocial distress [44e, 54,
72]. Barriers included time, transportation, lack of facili-
ties, weather, and pain [44e, 70, 72] while their preferences
included structured programs incorporated with cancer
care, having supervision, and being able to use equipment
aids [70, 72].

Older Adult Survivor Perspectives Regarding
Experiences with Care

A small but growing body of evidence is emerging which
captures survivors’ perspectives about experiences with can-
cer care delivery and suggestions for improvement. Given
the complexity of needs and challenges in addressing con-
cerns, it is important to understand the views of older survi-
vors who have accessed services.

In quantitative investigations, higher access to services and
higher self-reported health status were associated with better
care experiences [73]. Variations in care experiences exist by
education, gender, and cancer types. Scores indicating patient
perceptions of higher care coordination are associated with
living rurally at diagnosis, having fewer specialists involved
in care, and more frequent visits with a family doctor [74].
Low scores are reported by women with metastatic disease,
those with higher education, and individuals over 80 years
of age [74].

A thematic analysis from Canada described perspectives
of older adults regarding challenges experienced during sur-
vivorship care and suggestions for improvements. Themes
regarding challenges included: “Getting back on my feet,”
“Adjusting to life changes,” and “Finding the support [ need”
[11e], while those regarding suggestions for improvements
were, “Offer me support,” “Make access easy for me,” and
“Show me you care” [36]. In this same study, communica-
tion, information, and access to a range of services were
considered important yet remained gaps in service delivery
by 82% of respondents.

During the COVID-19 pandemic, older adult survivors
were reported to be among one of the most disadvantaged
groups and needed special consideration in terms of sup-
port [75]. One qualitative study reported older survivors
[76] indicated they understood the situation but that they
missed interactions with others. Survivors found virtual
clinic appointments were helpful, especially in reducing
needs for transportation, but they were not as beneficial for
social interaction as in-person Visits.
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Suggestions Regarding Future Research
and Care Across Articles

Many articles contained recommendations about screening to
identify at-risk individuals and utilizing deeper assessment of
needs to build tailored interventions. Incorporating self-report
by older survivors for aspects such as physical health, mobility,
and emotional distress was emphasized [43, 48, 50] together
with a relevant discussion of preferences [38]. Older survivors
are a heterogeneous population with unique and complex needs.
The priorities in unmet needs vary [12] and what will be most
effective in meeting those needs differs from other age groups
[77]. Yet health care professionals report a lack of confidence in
caring for this population [78]. Enhancing knowledge and skill
for survivorship care of older adults, guided by standards for
optimizing care for this population [78, 79], needs consideration.

Several areas of interventions used with other populations
may have potential relevance for the older adult survivor
cohort and could be considered for future program design
and implementation. Lay Navigation [80], nurse coordina-
tion models [74], home telehealth [74, 76], use of survi-
vorship care plans [81, 82], and active involvement of car-
egivers/partners in care planning [83, 84] could be explored
given the interventions were designed with the unique needs
of older survivors in mind.

An Emerging Consideration from Clinical Care

An emerging issue regarding the clinical care of older
adults with cancer is the marked increase in requests for
medical assistance in dying (MAiD) [85]. The concept of
MAID encompasses the terms assisted suicide and eutha-
nasia [86¢] with MAID legislation originally aimed to ease
the burden of suffering of imminent death. Conversation of
the right to access MAiD most often centers on individual
autonomy and dying with dignity (e.g., Selby et al. [87¢]),
conceptualized as having control over one’s destiny. It has
been strongly associated with an unacceptable situation of
being dependent and a burden to the family. Definitions
and restrictions of MAiD, guided by healthcare providers’
standards of practice, organizational policies, and profes-
sional codes of ethics, vary depending on jurisdiction-
specific legislation. MAID is often framed as a procedure;
however, this patient choice also represents an extensive
social movement in which a multitude of legal, ethical,
regulatory, and clinical factors converge with highly per-
sonal values and beliefs involved. No discussion about this
issue emerged in the literature regarding older adult cancer
survivors, leaving little guidance for negotiating the dif-
ficulty of providing ethical options while also countering
ageist discourses influencing patient choices.
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The majority of people who consider MAiD have a
pre-existing cancer diagnosis [88e, 89, 90, 91e]. A recent
Canadian survey of oncologists reported 70% encountered a
patient request for MAiID [92ee]. Nurses also grapple with
requests for medical assistance in dying (MAiD) among older
adults with cancer, perceiving it to be a response to suffering,
being a burden in survivorship, and not wanting to engage
in treatment or transition to palliative care [80]. Concerns
that uncontrolled physical and psychological symptoms may
prompt premature requests for MAiD are warranted [91e].
Furthermore, understanding the interplay of depression and
demoralization, factors which are often undertreated and
unaddressed in older adults, with MAiD requests is essential.
The research provides a better understanding of these influ-
ences and provides guidance for practice underway [93e].

In support of appropriate access and choice regarding
MAID, current evidence supports that clear and direct dis-
cussions with an interdisciplinary approach enhance thera-
peutic relationships [91e, 94, 95]. At the same time, MAiD
must remain person-centered to humanize a medicalized
activity [96ee]. Such conversations have implications for all
patients, and more specifically older adults with cancer. The
conversations are apt to occur within a largely unquestioned
backdrop of system-level ageism, an often unaccounted for
force impacting cancer care [36]. Healthcare professionals
must consider messages they transmit when they commit to
having explicit conversations about assistance for dying but
not to the assistance required for living with the challenging
side effects of cancer and subsequent treatment as patients
move in and through survivorship. Evidence-informed
guidelines are essential to support the transition through
active treatment to survivorship. Clearly, there is need for
further research in this area in the context of survivorship.

Existing Guidelines to Inform Intervention

Guidelines established by the National Comprehensive
Cancer Network [NCCN] [97] and the American Society
of Clinical Oncology [98] provide a framework for assess-
ing and managing age-related concerns prior to and during
cancer treatment. In addition, priorities to optimize care of
older adults with cancer have been identified [79, 99, 100]
and recommendations to support quality of life during all
phases of the cancer trajectory, including survivorship,
have been developed [101].

Conclusion

The body of evidence for guiding care of older adult can-
cer survivors is growing and confirms the unique and com-
plex needs of this population. Screening at-risk individuals
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and connecting them to appropriate resources is important.
Tailored assessments and interventions before, during, and

after

treatment are necessary to optimize survivorship care.

However, additional research is required to design truly age
appropriate and effective care approaches. By strengthening
the evidence base to better inform treatment decision-mak-
ing, outcomes for older adults with cancer may be improved,
both in terms of survival and quality of life in survivorship.
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