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Balance and Rehabilitation in Elderly Cancer 
Patients: A Review 
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Abstract

In recent years, advancements in cancer diagnosis and treatment modalities 
have led to heightened survival rates and extended life expectancy post-cancer 
treatment. The incidence of cancer increases with age, and during the elderly 
phase following cancer treatment, individuals often experience additional 
challenges due to the side effects of treatments, in contrast to healthy aging.

Among elderly individuals undergoing cancer treatment or those who 
have survived cancer, there is a troublingly elevated prevalence of falls and 
subsequent mortality compared to their healthy counterparts. Sensory 
deficits, neuropathy, neuropathy, cachexia, sarcopenia, impaired bone 
integrity, sleep disturbances, cognitive decline, increased fatigue, dementia, 
depression and decreased physical activity due to cancer treatment increase 
balance problems among older cancer survivors. Metastatic conditions 
and continued corticosteroid and hormone therapies post-cancer are also 
recognized as contributors to balance issues in cancer survivors.

Early implementation of goal-oriented exercise regimens during cancer 
treatment is essential to reduce functional deficits and restore impaired 
function. Assessment and rehabilitation of impaired functioning in elderly 
cancer survivors is essential for safe aging in the long term. 
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INTRODUCTION

The International Agency for Research on Cancer (IARC), a subsidiary 
of the World Health Organization (WHO), released its latest estimates of 
the global cancer burden on 15 December 2020. The GLOBOCAN 2020 
database, part of the IARC Global Cancer Observatory, is available online 
and provides estimates of incidence and survival rates for 36 specific cancer 
types in 185 countries and for all cancer types combined for 2020. In the light 
of these data, it was reported that the global cancer burden increased to 19.3 
million new cases and 10.0 million lives lost in 2020.1 Despite advancements 
in treatment, cancer remains one of the leading causes of mortality. It is 
known that breast cancer is the most common cancer in the world and lung 
cancer is the deadliest. In men, lung cancer is the most diagnosed cancer and 
the leading cause of cancer-related deaths. In women, breast cancer is the 
most diagnosed cancer and the main cause of cancer-related deaths.3

Medications administered to cancer patients and their compositions 
are continuously evolving. A study on this subject revealed that mortality 
rates due to cancer decreased by 2% among individuals aged 20-49, by 3% 
among those aged 50-64, and by 5-6% annually among patients aged 65 
years and above, with the introduction of new drugs. While the rates of 
cancer diagnosis have increased, improved survival rates following cancer 
have underscored the significance of rehabilitation processes for post-cancer 
quality of life.2

The incidence of cancer increases with age, and aging post-cancer 
presents increased complexities. A review focusing on priority issues in 
older patients with cancer highlighted the importance of epidemiologic 
assessment of functioning and disability, as well as evaluating the impact 
of cancer treatment on falls, disability, participation, survival, quality of 
care and cost-effectiveness. This study also discussed the effects of cancer 
treatment on balance and summarized assessment and recovery approaches 
especially in elderly cancer patients.3

METOD

This study was prepared as a literature review by examining a lot of 
studies on balance-related conditions, evaluations and results during and 
after treatment in elderly cancer patients and cancer survivors.

3	 “Dünya	Kanser	İstatistikleri	2020	–	Her	5	kişiden	biri	kanserle	karşılaşıyor	(World	Cancer	
Statistics	2020	-	One	in	5	people	face	cancer)”	https://www.drozdogan.com/dunya-kanser-
istatistikleri-2020-her-5-kisiden-biri-kanserle-karsilasiyor/
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Clinical and research implications

Balance disturbances are frequently observed in cancer patients and 
usually occur from the early stages of treatment. Data emphasize that 
balance is impaired and walking speed decreases after the first chemotherapy 
session.4

Effects of cancer treatments on balance

A related study revealed a 26% fall risk among breast cancer survivors 
aged over 65 and a 22% risk among prostate cancer survivors.5 A systematic 
review highlighted gait and balance impairments in breast cancer survivors 
and suggested interventions to improve these impairments.6 In the literature, 
many reasons related to the type and stage of cancer, sensory-cognitive side 
effects of medications and sensory-cognitive side effects of medications have 
been reported to cause balance problems in the elderly undergoing and 
surviving cancer treatment (Table 1).

In cancer patients, factors such as metastatic status, cancer type, hormone 
therapy, and long-term corticosteroid use increase the risk of falls and post-fall 
complications.7-10 Given that falls can lead to severe consequences, including 
mortality, in patients undergoing cancer treatment, early diagnosis, careful 
monitoring and patient education are crucial.7-11

Neuropathy commonly develops post-chemotherapy and radiotherapy, 
contributing to lower functional performance in balance-related 
assessments.12-15 Sensory deficits, sarcopenia, sleep disturbances, cognitive 
impairment, dementia, and depression post-cancer treatments increase fall 
risks.16 Visual perception deficits due to hormonal treatments, and inner ear 
structural changes caused by certain drugs are sensory deficits that increase 
the risk of falls.17, 18 Studies indicate a higher prevalence and earlier onset 
of sarcopenia in cancer patients compared to the general population.11-19 
Reduced muscle strength correlates with increased fall risks, while sleep 
disturbances are more prevalent among cancer patients than in the general 
population.20 Elderly individuals undergoing cancer treatment experience 
sleep problems, aggravated by anxiety and cancer recurrence.21 Non-
pharmacological interventions are recommended to prevent polypharmacy 
in addressing pain, depression, and fatigue, which aggravated sleep 
disturbances.22, 23

The	term	“chemo-brain”	describes	cognitive	impairment	resulting	from	
cancer treatments and characterized by decreased cognitive capacity, impaired 
executive functions, attention deficit and decreased processing speed.24 
Factors affecting cognitive decline include cancer stage, chemotherapy 
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drugs, age and ongoing hormone therapy, and cognitive impairment 
continues after treatment.25, 26 In a related study, it was observed that elderly 
cancer patients with a history of falls exhibited poorer cognitive status.27 

Depression, dementia, decreased functional capacity, inadequate social 
support and frailty have been identified as factors that increase risk of falls in 
elderly cancer survivors.28

Table 1. Factors That Increase the Risk of Falls by Weakening Balance Functions in 
Cancer Treatments

Cancer-related 
conditions

Side effects of drugs Psychological and 
cognitive effects of 

cancer

Type of cancer
Metastatic conditions

Chemotherapy
Radiotherapy

Hormone therapy
Long-term use of 

corticosteroids
Pain, Fatigue

Weakening of bone 
structure

Neuropathy
Sensory issues

 Decreased visual acuity
 Damage to structures 

inside the ear
Sarcopenia

Depression
Dementia

Perception of reduced 
social support

Cognitive problems
Sleep problems

Prepared by the author using the sources indicated (references 7 and 28)

Evaluation of balance function in elderly cancer

Patients’	 conditions	 such	 as	 advanced	 age,	 polypharmacy,	 and	 opioid	
use, which increase the risk of falls in healthy elderly individuals, may not 
adequately predict the risk of falls in elderly cancer survivors. It has been 
reported that a distinct process, separate from age-related conditions, 
negatively impacts balance in cancer survivors.16

The Comprehensive Geriatric Assessment is often used to identify 
general problems in older patients. This assessment involves determining 
the	patient’s	functional	level	as	well	as	observing	other	existing	conditions,	
psychological and financial status, level of social support, medication use, 
nutritional status, and cognitive function. Basic complications such as pain, 
fatigue, osteoporosis, and lymphedema, which are commonly seen in cancer 
patients, can be evaluated with this method.29 Comprehensive Geriatric 
Assessment is a teamwork, and physiotherapists are a part of this team.30

Falls may not be a primary concern for patients or oncologists, or 
patients may not associate such events with their cancer treatment. 
Therefore, inquiring about fall history is imperative for patients or cancer 
survivors. One study on the subject found that only 48% of individuals 
who experienced falls during cancer treatment reported these events to their 
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oncologist. Among the reported cases, one in every 20 elderly individuals 
had their treatment interrupted by a fall.31

One of the initial tests developed in 1986 for assessing fall risk was the 
Get Up and Walk Test (TUG). This test was later refined and renamed the 
Timed Up and Go Test (TTUG). These tests comprise timed tasks, with 
participants scored based on task completion within specified durations. 
Since the TUG test does not define the time lost in each task, the Extended 
Get Up and Go Test (ETUG) was developed over time to assess the risk of 
falls, especially in people with mobility problems.32

While balance assessment tests are evolving, standing on one leg and 
the TUG test remain among the most utilized methods for assessing fall 
risk in the literature.31-32 Standing on one leg for less than 30 seconds has 
been associated with an increased fall risk.33 In the TUG test, participants 
are required to walk 3 meters in under 10 seconds. A duration exceeding 14 
seconds suggests the need for home adaptations, while durations over 20 
seconds indicate a significant balance disorder and the necessity of assistive 
devices.34 For patients with high functionality, prioritizing walking speed 
over the TUG test has been recommended.35 BESTest (Balance Evaluation 
Systems Test) and its shortened form, mini BESTest, are among the tests 
recommended to assess the risk of falls.36

Dynamic balance should be maintained in daily life. If patients can 
maintain their balance while performing tasks such as looking left and 
right, up and down or performing simple mathematical calculations during 
balance tests, it indicates that their dynamic balance is good. According to a 
systematic review, deficits in dual-task tests correlate with an increased risk 
of falls.37 These tests can also serve as exercises to enhance balance.

Balance rehabilitation in elderly cancer patients

Optimal muscle strength, adequate bone mineral density, sufficient 
sensory input, and adequate cerebellar activation are essential for 
maintaining good balance. The primary strategy in this regard is structured 
exercise. However, contraindications must be carefully considered, as in 
any therapeutic intervention. In cancer patients, exercise should be avoided 
in	cases	of	thrombocytopenia	(<200,000/µL),	severe	anemia	(Hb<6),	or	
fever	>38.5°C.	 In	 the	presence	of	 leukopenia	 (<40,000/µL,	high	 risk	of	
infection), exercise can be undertaken with precautions. Exercise is relatively 
contraindicated in the presence of chest pain and dyspnea and may be 
postponed in cases of extreme fatigue or unexplained pain on a given day. 
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Patients with irregular resting heart rates or blood pressure irregularities 
should be closely.38

Clinical blood values of patients can guide therapists in prescribing 
appropriate exercise regimens. It has been recommended that patients 
in poorer condition be encouraged to engage in daily activities, whereas 
those in fair condition (Hb>8, platelet count>30,000) should undertake 
moderate aerobic and mild resistance exercises. Patients in better condition 
(Hb>10, platelet count>50,000) are directed towards progressive resistance 
exercises.39

Exercise can be concentric or eccentric. Studies suggest that eccentric 
training enhances muscle tissue by increasing protein synthesis and may 
be beneficial for cachectic patients, who often experience sarcopenia.40 
Eccentric exercises are particularly emphasized due to their low metabolic 
load, suitable for frail cancer patients.41 According to a review on exercise 
interventions for sarcopenic and frail elderly individuals, aerobic endurance 
and multicomponent exercises over three months have been shown to 
increase muscle strength.42

Bone mineral density is a crucial component of balance. In a systematic 
review on the subject, it was found that bone mineral density does not 
increase but can be maintained through exercise in cancer patients.43 Another 
systematic review on vibration therapy in cancer patients revealed that this 
method enhances lower extremity strength, increases bone mineral density, 
reduces the number of falls, and improves balance.44

Adequate sensory input is vital for sustainable balance. A study on the 
effects of exercise in reducing balance issues caused by chemotherapy-induced 
neuropathy implemented an 8-week multimodal exercise program. This 
program included strength exercises (utilizing a treadmill and dumbbells), 
balance exercises (in single leg and tandem positions), and tempo walking 
(at an intensity of 13-15 RPE). While nerve conduction velocities did not 
objectively increase after the program, subjective complaints of neuropathy 
decreased,	 balance	 parameters	 improved,	 and	 participants’	 quality	 of	 life	
enhanced.45

Older individuals need proprioceptive information more than younger 
individuals due to reduced visual input. As a result, deficits in this system 
affect them more. Proprioceptive training typically involves simple to 
difficult exercises, progressing from fixed to moving surfaces, where visual 
and auditory stimuli are gradually reduced, the support surface is reduced, 
and the floor is varied (hard and soft surfaces). In one study, regular exercise, 
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including proprioceptive training, three days a week was recommended to 
prevent falls in the elderly. It was also stated that tempo walking should be 
avoided for individuals with balance problems to prevent falls.46

Interactive-sensor-based training can enhance proprioceptive sensory 
mechanisms. In a study involving cancer patients over 60 years old with 
neuropathy, feedback was provided to patients regarding antero-posterior-
lateral oscillation and lower extremity movement errors. Consequently, both 
balance and gait parameters improved. This system was considered safe for 
advanced neuropathic cases and individuals with a high fear of falling.47

Sole sensation is very important for sensory input, especially in older 
people who have balance problems and are at high risk of falls. Therefore, 
it is very important for individuals to feel the sole pressure. Accordingly, 
shoes with high collars and thin, hard soles that facilitate clear ground feel 
are recommended.48

Adequate activation of the cerebellum is pivotal for balance. Recent 
studies	have	demonstrated	the	cerebellum’s	role	as	a	sensory-motor	center,	
with weakening of the cerebellum having implications for both balance and 
cognitive-psychological functions.49 This interaction is bidirectional, and 
cerebellar activation can be enhanced through bidirectional applications. 
Consequently, cognitive tasks can be integrated into balance exercises to 
improve balance efficacy. Exercises incorporating cognitive tasks, such as 
predicting stepping locations in advance or singing during balance exercises, 
are termed dual-task net-step exercises. Studies have indicated that such 
exercises not only improve balance and gait but also enhance cognitive 
skills.50, 51

Visual biofeedback methods can effectively aid balance rehabilitation. For 
patients capable of tolerating it, the Wii Balance Board can be utilized with 
or without activity in front of a mirror. In patients with good condition, 
activities such as lying on the balance board and playing with a ball can 
enhance balance. Patients can also be instructed in Otago exercises for 
home practice, which help them identify deficiencies while performing the 
exercises.52

Virtual reality therapy is increasingly utilized in physiotherapy across 
various fields. According to a systematic review, engaging in virtual reality 
sessions at least twice a week for 30 minutes each, totaling 10 sessions, 
improves balance. Some applications extend session durations to one hour, 
yielding similar benefits. Virtual reality applications have been found to 
enhance static and dynamic balance, postural stability, and gait parameters in 
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the elderly.53 Additionally, virtual reality applications are actively employed 
in cancer patients undergoing chemotherapy to alleviate pain. Although 
their contribution to reducing chemotherapy side effects remains uncertain, 
they are believed to promote relaxation through distraction.54, 55

Postural instability and loss of balance increase the risk of falls in cancer 
patients, with the addition of fatigue and sleep problems further exacerbating 
this risk.56 Relaxation exercises have been recommended to address these 
issues.57

CONCLUSIONS AND RECOMMENDATIONS

The aging process is associated with an increasing prevalence of balance 
deficits. Older individuals undergoing cancer treatment or who have survived 
cancer have significantly higher rates of balance problems and fall risks 
compared to their cancer-free counterparts. It is recommended to improve 
balance in cancer patients, addressing all potential losses attributed to cancer 
treatment, promoting functional activity from the start of treatment, and 
adding balance exercises to rehabilitation protocols.

Ethics Statement

As this study is a review article, ethical approval is not required. 
Furthermore, it does not involve any data concerning patients or healthy 
individuals.

Conflict of Interest

There	is	no	conflict	of	interest	regarding	any	person	and/	or	institution



Caglayan Pinar Ozturk / Zeliha Baskurt | 45

References

1.	İnternational	Agency	for	Research	on	Cancer,	World	Health	Organization.	
https://gco.iarc.fr/en

2.	Siegel,	R.	L.,	Miller,	K.	D.,	and	Jemal,	A.	(2020).	“Cancer	statistics.	CA”.		A	
Cancer	Journal	for	Clinicians,	70(1),	7–30.

3.	Lyons,	K.	D.,	Radomski,	M.	V.,	Alfano,	C.	M.,	Finkelstein,	M.,	Sleight,	A.	
G.,	Marshall,	T.	F.,	et	al.	(2017).	“Study	to	determine	rehabilitation	re-
search	priorities	for	older	adults	with	cancer”.	Archives	of	Physical	Me-
dicine	 and	 Rehabilitation,	 98(5),	 904–914.	 https://doi.org/10.1016/j.
apmr.2016.11.015

4. Monfort, S. M., Pan, X., Patrick, R., Ramaswamy, B., Wesolowski, R., Nau-
ghton,	M.	J.,	et	al.	(2017).	“Gait,	balance,	and	patient-reported	outcomes	
during	taxane-based	chemotherapy	in	early-stage	breast	cancer	patients”.	
Breast	Cancer	Research	and	Treatment,	164(1),	69–77.

5.	Huang,	M.	H.,	Shilling,	T.,	Miller,	K.	A.,	Smith,	K.,	 and	LaVictoire,	K.	
(2015).	“History	of	falls,	gait,	balance,	and	fall	risks	in	older	cancer	sur-
vivors	 living	 in	 the	 community”.	 Clinical	 Interventions	 in	 Aging,	 10,	
1497–1503.

6.	Hsieh,	K.	L.,	Wood,	T.	A.,	An,	R.,	Trinh,	L.,	and	Sosnoff,	J.	J.	(2019).	“Gait	
and balance impairments in breast cancer survivors: A systematic review 
and	meta-analysis	of	observational	 studies”.	Archives	of	Rehabilitation	
Research	and	Clinical	Translation,	1(1),	1–14.

7.	Toomey,	A.,	and	Friedman,	L.	(2014).	“Mortality	in	cancer	patients	after	a	
fall-related	injury:	The	impact	of	cancer	spread	and	type”.	Injury,	45(11),	
1710–1716.

8.	Wu,	F.	J.,	Sheu,	S.	Y.,	Lin,	H.	C.,	and	Chung,	S.	D.	(2016).	“Increased	fall	
risk in patients receiving androgen deprivation therapy for prostate can-
cer”.	Urology,	95,	145–150.

9.	Kim,	D.,	Lee,	J.,	Kim,	K.,	Hong,	N.,	Kim,	J.,	Hah,	Y.,	et	al.	(2019).	“Effe-
ct of androgen-deprivation therapy on bone mineral density in patients 
with	prostate	cancer:	A	systematic	review	and	meta-analysis”.	Journal	of	
Clinical	Medicine,	8(113),	2–13.

10.	 Briot,	 K.,	 and	 Roux,	 C.	 (2015).	 “Glucocorticoid-induced	 osteo-
porosis”.	 RMD	 Open,	 1(1),	 e000014.	 https://doi.org/10.1136/
rmdopen-2014-000014

11.	Li,	I.	F.,	Hsiung,	Y.,	Hsing,	H.	F.,	Lee,	M.	Y.,	Chang,	T.	H.,	and	Huang,	
M.	Y.	(2016).	“Elderly	Taiwanese’s	 intrinsic	risk	factors	for	fall-related	
injuries”.	International	Journal	of	Gerontology,	10(3),	137–141.

12.	Ly,	K.	N.	I.,	and	Arrillaga-Romany,	I.	C.	(2018).	“Neurologic	complicati-
ons	of	systemic	anticancer	therapy”.	Neurologic	Clinics,	36(3),	627–651.



46 | Balance and Rehabilitation in Elderly Cancer Patients: A Review

13.	Müller,	J.,	Ringhof,	S.,	Vollmer,	M.,	Jäger,	L.	B.,	Stein,	T.,	Weiler,	M.,	et	
al.	(2020).	“Out	of	balance	–	Postural	control	in	cancer	patients	before	
and	after	neurotoxic	chemotherapy”.	Gait	and	Posture,	77,	156–163.

14. Marshall, T. F., Zipp, G. P., Battaglia, F., Moss, R., and Bryan, S. (2017). 
“Chemotherapy-induced	peripheral	neuropathy,	gait	and	fall	risk	in	older	
adults	following	cancer	treatment”.	Journal	of	Cancer	Research	and	Pra-
ctice,	4(4),	134–138.

15.	Argyriou,	A.	A.,	Bruna,	 J.,	Anastopoulou,	G.	G.,	Velasco,	R.,	Litsardo-
poulos,	P.,	and	Kalofonos,	H.	P.	(2020).	“Assessing	risk	factors	of	falls	
in	cancer	patients	with	chemotherapy-induced	peripheral	neurotoxicity”.	
Supportive	Care	in	Cancer,	28(4),	1991–1995.

16.	Croarkin,	E.	(2019).	“The	Balance	and	Falls	SIG	is	here	for	you!”	Rehabili-
tation	Oncology,	37(2),	e10–e11.

17.	Winters-Stone,	K.	M.,	Torgrimson,	B.,	Horak,	F.,	Eisner,	A.,	Nail,	L.,	and	
Leo,	M.	C.	(2011).	“Identifying	factors	associated	with	falls	in	postme-
nopausal	breast	cancer	survivors:	A	multidisciplinary	approach”.	Archi-
ves	 of	Physical	Medicine	 and	Rehabilitation,	 92(4),	 646–652.	 https://
doi.org/10.1016/j.apmr.2010.10.039

18.	Kros,	C.	J.,	and	Steyger,	P.	S.	(2019).	“Aminoglycoside-	and	cisplatin-indu-
ced	ototoxicity:	Mechanisms	and	otoprotective	strategies”.	Cold	Spring	
Harbor Perspectives in Medicine, 9(11), a033548.

19.	Rier,	H.	N.,	Jager,	A.,	Meinardi,	M.	C.,	van	Rosmalen,	J.,	Kock,	M.	C.,	
Westerweel,	P.	E.,	 et	 al.	 (2018).	 “Severe	 sarcopenia	might	be	 associa-
ted with a decline of physical independence in older patients undergo-
ing	 chemotherapeutic	 treatment”.	 Supportive	 Care	 in	 Cancer,	 26(6),	
1781–1789.

20.	Eyigor,	S.,	Eyigor,	C.,	and	Uslu,	R.	(2010).	“Assessment	of	pain,	fatigue,	
sleep	and	quality	of	 life	(QoL)	 in	elderly	hospitalized	cancer	patients”.	
Archives	of	Gerontology	and	Geriatrics,	51(3),	e57–e61.

21.	 Saberzadeh-Ardestani,	 B.,	 Khosravi,	 B.,	 Zebardast,	 J.,	 and	 Sadighi,	 S.	
(2019).	“Chemotherapy	effect	on	daytime	sleepiness	and	contributing	fa-
ctors	in	older	adults	with	cancer”.	Journal	of	Geriatric	Oncology,	10(4),	
632–636.

22.	Overcash,	J.,	Tan,	A.,	Patel,	K.,	and	Noonan,	A.	M.	(2018).	“Factors	as-
sociated	with	poor	sleep-in	older	women	diagnosed	with	breast	cancer”.	
Oncology	Nursing	Forum,	45(3),	359–371.

23.	Chen,	T.	Y.,	Lee,	S.,	and	Buxton,	O.	M.	(2017).	“A	greater	extent	of	insom-
nia symptoms and physician-recommended sleep medication use predict 
fall	risk	in	community-dwelling	older	adults”.	Sleep,	40(11),	zsx150.	ht-
tps://doi.org/10.1093/sleep/zsx150



Caglayan Pinar Ozturk / Zeliha Baskurt | 47

24.	Ahles,	T.	A.,	and	Root,	J.	C.	(2018).	“Cognitive	effects	of	cancer	and	cancer	
treatments”.	Annual	Review	of	Clinical	Psychology,	14,	425–451.

25. Lange, M., Rigal, O., Clarisse, B., Giffard, B., Sevin, E., Barillet, M., et al. 
(2014).	“Cognitive	dysfunctions	in	elderly	cancer	patients:	A	new	chal-
lenge	for	oncologists”.	Cancer	Treatment	Reviews,	40(6),	810–817.

26.	Hurria,	A.,	Rosen,	C.,	Hudis,	C.,	Zuckerman,	E.,	Panageas,	K.	S.,	Lachs,	
M.	S.,	et	al.	(2006).	“Cognitive	function	of	older	patients	receiving	ad-
juvant chemotherapy for breast cancer: A pilot prospective longitudinal 
study”.	Journal	of	the	American	Geriatrics	Society,	54(6),	925–931.

27.	 Blackwood,	 J.	 (2019).	 “The	 influence	 of	 cognitive	 function	 on	 balance,	
mobility,	and	falls	in	older	cancer	survivors”.	Rehabilitation	Oncology,	
37(2),	77–82.

28. Zhang, X., Sun, M., Liu, S., Leung, C. H., Pang, L., Popat, U. R., et al. 
(2018).	“Risk	factors	for	falls	in	older	patients	with	cancer”.	BMJ	Sup-
portive	and	Palliative	Care,	8(1),	34–37.

29.	Padro-Guzman,	J.,	Moody,	J.	P.,	and	Au,	J.	L.	(2017).	“Rehabilitation	ne-
eds	of	the	elderly	patient	with	cancer”.	Physical	Medicine	and	Rehabilita-
tion	Clinics	of	North	America,	28(4),	811–819.

30.	Şahin,	S.,	Taşar,	P.	T.,	Baybaş,	B.	K.,	Özgür,	Ö.,	Tenli,	E.,	Ülgen,	M.,	et	
al.	(2018).	“Kapsamlı	geriatrik	değerlendirmede	interdiscipliner	ve	mul-
tidisipliner	ekip	kavramları(Interdisciplinary	and	multidisciplinary	team	
concepts	in	comprehensive	geriatric	assessment)”.	Türkiye	Klinikleri	Ge-
riatri Dergisi, 1, 8- 11.

31. Sattar, S., Alibhai, S. M. H., Spoelstra, S. L., Fazelzad, R., and Puts, M. T. 
E.	(2016).	“Falls	in	older	adults	with	cancer:	A	systematic	review	of	pre-
valence,	injurious	falls,	and	impact	on	cancer	treatment”.	Supportive	Care	
in	Cancer,	24,	4459–4469.	https://doi.org/10.1007/s00520-016-3188-3

32.	Botolfsen,	P.,	Helbostad,	 J.	L.,	Moe-Nilsen,	R.,	 and	Wall,	 J.	C.	 (2008).	
“Reliability	and	concurrent	validity	of	the	Expanded	Timed	Up-and-Go	
test	in	older	people	with	impaired	mobility”.	Physiotherapy	Research	In-
ternational,	13(2),	94–106.	https://doi.org/10.1002/pri.398

33.	Hurvitz,	E.	A.,	Richardson,	J.	K.,	Werner,	R.	A.,	Ruhl,	A.	M.,	and	Dixon,	
M.	R.	(2000).	“Unipedal	stance	testing	as	an	indicator	of	fall	risk	among	
older	outpatients”.	Archives	of	Physical	Medicine	and	Rehabilitation,	81,	
587–591.	https://doi.org/10.1056/NEJM199407143310901

34.	 Sökmen,	Ü.	N.,	 and	Dişçigil,	G.	 (2017).	 “Yaşlılıkta	 sarkopeni”.	 Journal	
of	 Turkish	 Family	 Physician,	 8(2),	 49–54.	 https://doi.org/10.19161/
jtfp.307973

35.	Viccaro,	L.	J.,	Perera,	S.,	and	Studenski,	S.	A.	(2011).	“Is	timed	up	and	go	
better than gait speed in predicting health, function, and falls in older 



48 | Balance and Rehabilitation in Elderly Cancer Patients: A Review

adults?”	Journal	of	the	American	Geriatrics	Society,	59(5),	887–892.	ht-
tps://doi.org/10.1111/j.1532-5415.2011.03313.x

36.	Huang,	M.	H.,	Miller,	K.,	 Smith,	K.,	 Fredrickson,	K.,	 and	 Shilling,	 T.	
(2016).	“Reliability,	validity,	and	minimal	detectable	change	of	Balance	
Evaluation	Systems	Test	and	its	short	versions	in	older	cancer	survivors”:	
A	pilot	study.	Journal	of	Geriatric	Physical	Therapy,	39(2),	58–63.	htt-
ps://doi.org/10.1519/JPT.0000000000000022

37.	Muir-Hunter,	S.	W.,	and	Wittwer,	J.	E.	(2016).	“Dual-task	testing	to	pre-
dict	falls	in	community-dwelling	older	adults:	A	systematic	review”.	Phy-
siotherapy,	102,	29–40.	https://doi.org/10.1016/j.physio.2016.03.001

38.	van	der	Leeden,	M.,	Huijsmans,	R.	J.,	Geleijn,	E.,	de	Rooij,	M.,	Konings,	
I.	R.,	Buffart,	L.	M.,	et	al.	(2018).	“Tailoring	exercise	interventions	to	
comorbidities and treatment-induced adverse effects in patients with ear-
ly-stage breast cancer undergoing chemotherapy: A framework to sup-
port	clinical	decisions”.	Disability	and	Rehabilitation,	40(4),	486–496.	
https://doi.org/10.1080/09638288.2017.1298440

39.	Stubblefield,	M.,	and	O’Dell,	M.	(2009).	“Cancer	rehabilitation:	Principles	
and	practice”.	Bang	Printing,	401-401

40.	Hardee,	J.	P.,	Counts,	B.	R.,	Gao,	S.,	VanderVeen,	B.	N.,	Fix,	D.	K.,	Koh,	
H.	J.,	et	al.	(2018).	“Inflammatory	signalling	regulates	eccentric	contra-
ction-induced	protein	synthesis	in	cachectic	skeletal	muscle”.	Journal	of	
Cachexia,	Sarcopenia	and	Muscle,	9,	369–383.	https://doi.org/10.1002/
jcsm.12329

41. Nascimento, C. M., Ingles, M., Salvador-Pascual, A., Cominetti, M. R., Go-
mez-Cabrera,	M.	C.,	and	Viña,	J.	(2019).	“Sarcopenia,	frailty	and	their	
prevention	by	exercise”.	Free	Radical	Biology	and	Medicine,	132,	42–49.	
https://doi.org/10.1016/j.freeradbiomed.2018.07.013

42.	Adams,	S.	C.,	Segal,	R.	J.,	McKenzie,	D.	C.,	Vallerand,	J.	R.,	Morielli,	A.	
R.,	Mackey,	J.	R.,	et	al.	(2016).	“Impact	of	resistance	and	aerobic	exercise	
on sarcopenia and dynapenia in breast cancer patients receiving adjuvant 
chemotherapy:	A	multicenter	randomized	controlled	trial”.	Breast	Can-
cer	Research	and	Treatment,	158(3),	497–507.	https://doi.org/10.1007/
s10549-016-3851-2

43.	Dalla	Via,	J.,	Daly,	R.	M.,	and	Fraser,	S.	F.	(2018).	“The	effect	of	exercise	
on bone mineral density in adult cancer survivors: A systematic review 
and	 meta-analysis”.	 Osteoporosis	 International,	 29,	 287–303.	 https://
doi.org/10.1007/s00198-017-4263-3

44.	Ma,	C.,	Liu,	A.,	Sun,	M.,	Zhu,	H.,	and	Wu,	H.	(2016).	“Effect	of	who-
le-body vibration on reduction of bone loss and fall prevention in post-
menopausal	 women:	 A	 meta-analysis	 and	 systematic	 review”.	 Jour-
nal	 of	 Orthopaedic	 Surgery	 and	 Research,	 11(24),	 2–10.	 https://doi.
org/10.1186/s13018-016-0314-5



Caglayan Pinar Ozturk / Zeliha Baskurt | 49

45.	McCrary,	J.	M.,	Goldstein,	D.,	Sandler,	C.	X.,	Barry,	B.	K.,	Marthick,	M.,	
Timmins,	H.	C.,	 et	 al.	 (2019).	 “Exercise-based	 rehabilitation	 for	 can-
cer	survivors	with	chemotherapy-induced	peripheral	neuropathy”.	Sup-
portive	Care	 in	Cancer,	 27(10),	 3849–3857.	 https://doi.org/10.1007/
s00520-019-4733-1

46. Sherrington, C., Michaleff, Z. A., Fairhall, N., Paul, S. S., Tiedemann, A., 
Whitney,	J.,	et	al.	(2017).	“Exercise	to	prevent	falls	in	older	adults:	An	up-
dated	systematic	review	and	meta-analysis”.	British	Journal	of	Sports	Med-
icine,	51,	1749–1757.	https://doi.org/10.1136/bjsports-2016-096547

47. Schwenk, M., Grewal, G. S., Holloway, D., Muchna, A., Garland, L., and 
Najafi,	B.	(2016).	“Interactive	sensor-based	balance	training	in	older	can-
cer patients with chemotherapy-induced peripheral neuropathy: A ran-
domized	 controlled	 trial”.	 Gerontology,	 62(5),	 553–563.	 https://doi.
org/10.1159/000444243

48. Aboutorabi, A., Bahramizadeh, M., Arazpour, M., Fadayevatan, R., Far-
ahmand,	F.,	Curran,	S.,	et	al.	(2016).	“A	systematic	review	of	the	effect	
of foot orthoses and shoe characteristics on balance in healthy older sub-
jects”.	Prosthetics	and	Orthotics	International,	40(2),	170–181.	https://
doi.org/10.1177/0309364615582438

49.	Bernard,	J.	A.,	and	Seidler,	R.	D.	(2014).	“Moving	forward:	Age	effects	
on	the	cerebellum	underlie	cognitive	and	motor	declines”.	Neuroscience	
and	 Biobehavioral	 Reviews,	 42,	 193–207.	 https://doi.org/10.1016/j.
neubiorev.2014.02.008

50.	Sertel,	M.,	Sakızlı,	E.,	Bezgin,	S.,	Savcun	Demirci,	C.,	Yıldırım	Şahan,	T.,	
and	Kurtoğlu,	F.	 (2017).	“The	effect	of	 single-tasks	and	dual-tasks	on	
balance	in	older	adults”.	Cogent	Social	Sciences,	3(1),	1–9.	https://doi.
org/10.1080/23311886.2017.1330913

51.	Kitazawa,	K.,	Showa,	S.,	Hiraoka,	A.,	Fushiki,	Y.,	Sakauchi,	H.,	and	Mori,	
M.	(2015).	“Effect	of	a	dual-task	net-step	exercise	on	cognitive	and	gait	
function	in	older	adults”.	Journal	of	Geriatric	Physical	Therapy,	38(3),	
133–140.	https://doi.org/10.1519/JPT.0000000000000061

52.	Alhasan,	H.,	Hood,	V.,	and	Mainwaring,	F.	(2017).	“The	effect	of	visual	
biofeedback	on	balance	in	the	elderly	population:	A	systematic	review”.	
Clinical	Interventions	in	Aging,	12,	487–497.	https://doi.org/10.2147/
CIA.S125091

53.	de	Amorim,	J.	S.	C.,	Leite,	R.	C.,	Brizola,	R.,	and	Yonamine,	C.	Y.	(2018).	
“Virtual	reality	therapy	for	rehabilitation	of	balance	in	the	elderly:	A	sys-
tematic	 review	and	meta-analysis”.	Advances	 in	Rheumatology,	58(1),	
18.	https://doi.org/10.1186/s42358-018-0005-3

54.	 Schneider,	 S.	M.	 (2007).	 “Virtual	 reality:	 A	 distraction	 intervention	 for	
chemotherapy”.	Oncology	Nursing	Forum,	 58(1),	 18–25.	 https://doi.
org/10.1188/07.ONF.18-25



50 | Balance and Rehabilitation in Elderly Cancer Patients: A Review

55. Tashjian, V. C., Mosadeghi, S., Howard, A. R., Lopez, M., Dupuy, T., 
Reid,	M.,	et	al.	(2017).	“Virtual	reality	for	management	of	pain	in	hospi-
talized	patients:	Results	of	a	controlled	trial”.	JMIR	Mental	Health,	4(1),	
e9.	https://doi.org/10.2196/mental.10116

56.	Morris,	R.,	and	Lewis,	A.	(2020).	“Falls	and	cancer”.	Clinical	Oncology,	
32(9),	569–578.	https://doi.org/10.1016/j.clon.2020.03.011

57.	Pelekasis,	P.,	Matsouka,	I.,	and	Koumarianou,	A.	(2017).	“Progressive	mus-
cle relaxation as a supportive intervention for cancer patients undergoing 
chemotherapy:	A	systematic	review”.	Palliative	and	Supportive	Care,	15,	
465–473.	https://doi.org/10.1017/S1478951517000346.


