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Abstract

Objectives—lder adults frequently experience falls, at great cost to themselves and society. 

Older adults with cancer may be at greater risk for falls and have unique risk factors.

Materials and Methods—We undertook a systematic review of the available medical literature 

to examine the current evidence regarding factors associated with falls in older adults with cancer. 

PubMed, Embase, CINAHL, CENTRAL, DARE, Cochrane Database of Systematic Reviews and 

clinical trials.gov were searched using standardized terms for concepts of oncology/cancer, people 

60 and older, screening, falls and diagnosis. Eligible studies included cohort or case-control 

studies or clinical trials in which all patients, or a subgroup of patients, had a diagnosis of cancer 

and in which falls were either the primary or secondary outcome.

Results—We identified 31 studies that met our inclusion criteria. Several studies suggest that 

falls are more common in older adults with a diagnosis of cancer than those without. Among the 

11 studies that explored factors associated with outpatient falls, some risk factors for falls 

established in the general population were also associated with falls in older adults with cancer, 

including dependence in activities of daily living and prior falls. Other factors associated with falls 

in a general population, such as age, polypharmacy and opioid use, were not predictive of falls 

among oncology populations. Falls among older adults with cancer in the inpatient setting were 
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associated with established risk factors for falls in people without cancer, but also with factors 

unique to an oncology population, such as brain metastases.

Conclusions—Falls in older adults with cancer are more common than in the general 

population, and are associated with risk factors unique to people with cancer. Further study is 

needed to establish methods of screening older adults with cancer for fall risk and ultimately 

implement interventions to reduce their risk of falls. Identifying which older adults with cancer are 

at greater risk for falls is a requisite step to ultimately intervene and prevent falls in this vulnerable 

population.
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Introduction

Falls are common, costly and under-recognized events in the lives of older adults, and are 

the leading cause of traumatic mortality in this age group.(1) Nearly one in three older adults 

fall each year.(2) At least 10% of falls result in injuries(3), including head injuries and 

fractures; more subtly, falls are associated with fear of falling and functional decline.

Cancer is a disease of aging. The rising incidence of cancer, coupled with the aging of the 

population will result in an anticipated 67% increase in the incidence of cancer in older 

adults by 2030.(4) With the rising incidence of cancer in older adults who may be at greater 

risk for falls, attention to falls will be essential to meet the clinical needs of this growing 

population. The Institute of Medicine recently convened a committee to evaluate cancer care 

in older adults; their report, “Delivering High-Quality Cancer Care: Charting a Course for a 

System in Crisis,” highlighted the need to “ensure that the care of older adults with cancer is 

well coordinated and comprehensive.”(5) In order to ensure that older adults receive such 

comprehensive care, with attention to falls, we must determine whether older adults with 

cancer are at greater risk for falls, and what risk factors are associated with falls in this 

vulnerable population.

We therefore undertook a systematic review to examine the rate of falls and factors 

associated with falls, including demographics, comorbidities, functional status, medications 

and psychosocial factors, in older adults with cancer in both the inpatient and community 

setting.

Methods

Search Strategy

In the framework of the PRISMA guidelines (www.prisma-statement.org), in conjunction 

with a medical librarian (SF), two investigators (TMW, PD) searched the medical literature 

from PubMed 1946-, Embase 1947-, Cumulative Index for Nursing and Allied Health 

(CINAHL) 1937-, Cochrane Central Register of Controlled Trials (CENTRAL), Database of 

Abstracts of Reviews of Effects (DARE), Cochrane Database of Systematic Reviews, and 

clinicaltrials.gov. Standardized terms and keywords were combined in the search for the 

Wildes et al. Page 2

J Geriatr Oncol. Author manuscript; available in PMC 2016 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.prisma-statement.org


following concepts: oncology/cancer, people sixty and older, screening, falls and diagnosis 

(See Appendix 1 for full details of search strategy). All searches were completed in March 

2014, and limited to English language using database supplied limits. All results were 

exported to EndNote. Duplicates were identified and removed. Inclusion criteria included 

manuscripts, abstracts or clinical trials examining falls in humans with cancer. Eligible 

studies included retrospective cohort studies, case-control studies, prospective cohort studies 

or clinical trials in which at least either all patients had cancer, or a diagnosis of cancer 

defined a subgroup, and falls were a primary or secondary outcome. Studies were excluded 

if they did not examine falls as an endpoint, did not include patients over age 60, or did not 

include patients with a diagnosis of cancer. Review articles were excluded. Two authors 

(TMW and PD) reviewed the titles and abstracts. Full manuscripts were obtained on a subset 

of articles and reviewed with the inclusion criteria. The references of selected relevant 

articles were hand-searched for any additional articles that met our inclusion criteria. No 

meta-analysis was planned a priori.

Two authors examined the eligible full manuscripts; data was extracted by author (PD) and 

double-checked by another (TMW). First author, year of publication, type of study, sample 

size, type of cancer included, type of cancer treatment (if specified), age of participants 

(mean or median, and standard deviation, if reported), and site of enrollment (inpatient or 

outpatient) or type of database were extracted and recorded in a Microsoft Excel database. 

Whether falls were assessed prospectively or retrospectively was recorded. The method of 

falls ascertainment or definition of falls used was recorded, if reported. The rate of falls and 

ascertainment period was recorded. In some cases, only the odds ratio for falls among 

patients with cancer relative to controls was reported, and this data was recorded. The rate of 

injurious falls was recorded, if reported.

Manuscripts were stratified into those that examined outpatient/community falls and those 

that examined inpatient falls. Studies that examined factors associated with or predictive of 

falls were identified. When an association between a predictor and falls was examined, the 

odds ratio for falls associated with each factor was recorded, if statistically significant. If the 

relationship was statistically significant but not reported as an odds ratio, then it was 

recorded as a qualitatively positive relationship.

In the outpatient falls strata, demographic information extracted included age, race and 

gender. Comorbidities included osteoporosis, arthritis, or overall comorbidity score. 

Functional measures included Eastern Cooperative Oncology Group (ECOG)(6) or 

Karnofsky (7) performance status, activities of daily living (ADLs), instrumental activities 

of daily living (IADLs), objective measures of physical performance, a prior history of falls, 

and use of an assistive device for walking. Psychosocial or cognitive factors included 

cognitive impairment, social support/marital status or depression. Measures of medication 

included the number of medications, or certain classes of medications, including 

antipsychotics, corticosteroids, benzodiazepines, and opiates. Factors associated with the 

cancer diagnosis or its treatment included pain, fatigue, anemia, androgen deprivation 

therapy, use of chemotherapy, cancer stage and the presence of brain metastases. Finally, 

other factors, including visual impairment, a positive screen on the Vulnerable Elders 

Survey-13(8) or nutritional risk were recorded.
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In the inpatient falls strata, demographic information included age, race and gender. 

Comorbidities included cardiac disease, chronic kidney disease, chronic obstructive 

pulmonary disease or comorbidity scores. Functional measures included ECOG or 

Karnofsky performance status, ADLs, IADLs, measures of physical performance, prior 

history of falls, or use of an assistive device for walking. Psychosocial or cognitive factors 

recorded included cognitive impairment, delirium or depression. Medication factors 

included the number of medications, or certain classes of medications: antipsychotics, 

corticosteroids, benzodiazepines, and opiates. Factors associated with cancer or its treatment 

included pain, fatigue, anemia, chemotherapy, stage, brain metastases, and symptom score 

using the Edmonton Symptom Assessment Score. Other clinical factors (fever and blood 

pressure) were also recorded.

Quality Appraisal

We examined the quality of studies included in the review using the Newcastle-Ottawa 

Quality Assessment Scale for case-control and cohort studies (www.ohri.ca/programs/

clinical_epidemiology/oxford.asp). Scores range from 0 to 9 stars based on criteria for 

selection, comparability and exposure assessment for case-control studies and selection, 

comparability and outcome assessment for cohort studies. Cross-sectional studies were 

appraised using a modification of the criteria for cohort studies (See Appendix 2 for details 

on modifications of the Newcastle-Ottawa scale applied for this study). Given that the 

outcome of falls is a potentially multiply-recurring outcome, it was assumed that the 

outcome of interest could have occurred prior to enrollment. Only cohort and case-control 

studies available in full manuscript form were subjected to quality appraisal using the 

Newcastle-Ottawa scale; abstracts, pilot studies, qualitative studies and ongoing trials were 

evaluated to the extent possible, but were not subjected to quality appraisal as the 

Newcastle-Ottawa scale was not designed for use in these studies.

Results

The initial search strategy identified 1,100 published articles. The authors also reviewed the 

references from selected articles to identify an additional 6 articles not located through the 

original search; 1 clinical trial.was identified on ClinicalTrials.gov. We used the automatic 

duplicate finder in EndNote and124 duplicates were identified and removed, for a total of 

984 unique citations. Two authors (TMW, PD) reviewed the unique titles and abstracts to 

identify 41 potentially relevant articles, which were retrieved and the full manuscripts 

reviewed. These authors independently reviewed the articles for inclusion criteria. This 

resulted in a final list of 31 unduplicated studies (Figure 1).

The 31 studies were published in 19 unique journals (Table 1). Of note, the sample involved 

26 teams of authors, with 141 different authors publishing evidence related to oncology falls 

in geriatric cancer patients. Funding was acknowledged in 14 of the studies by multiple 

sources including research grants, awards, and fellowships from the National Institute of 

Health, the National Cancer Institute, the Department of Health and Human Services, the 

Center for Disease Control, the Canadian Cancer Society, universities, and hospital 

foundations.
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Risk and prevalence of falls in outpatients with cancer

Studies varied widely with regard to how falls were assessed. Most studies assessed falls 

retrospectively over various or unspecified time periods. The rate of falls ranged from 13% 

(time period unspecified) in a cross-sectional study of older adults undergoing a screening 

geriatric assessment (9) to 50.3% over 6 months in a prospective cohort of older adults with 

cancer enrolled in a palliative care program.(10) Most studies of older adults of cancer 

reported a rate of falls between 20-30% in time periods of 3-12 months (Table 1).

Several studies compared the risk of falls between patients with cancer and those without. 

Some found a greater risk of falls among older adults with cancer, while others did not. In a 

population based case-control study, Herndon et al demonstrated no difference in the risk of 

fall-related injuries among older adults with a self-reported history of cancer relative to 

those without a reported history of cancer [odds ratio (OR 0.8 [95% Confidence Intervals 

(CI) 0.5-1.2].(11) Similarly, in a cohort of low-income community-dwelling elders, a 

diagnosis of cancer was not a statistically significant predictor of falls.(12) Yet in another 

study, Spoelstra et al found that the rate of falls was 33% among those with cancer, versus 

30% among those without, resulting in an odds ratio for falls of 1.16 (95% CI 1.01-1.33, 

p=0.03).(13) Mohile et al showed in a large population-based study that the rate of falls in 

those with a diagnosis of cancer was 26.4% versus 21.9% in those with no cancer [Adjusted 

OR 1.17 (95% CI 1.04-1.32)].(14) All of these studies were performed in cohorts of patients 

with a history of cancer in whom current treatment or cancer stage and status were not 

reported.

Factors associated with falls in patients with cancer (outpatients)

We examined factors associated with or predictive of falls in older adults with cancer (Table 

2). Most of the studies examined cross-sectional associations between a retrospective report 

of falls and current clinical and treatment factors. A few prospectively evaluated falls.

(10,15,16) No factors were consistently associated with falls across studies.

Several studies examined if demographic factors, such as age (10,17,18), race (13,18), and 

gender (10,13,16,18), were associated with falls. Of these studies, one study found that 

individuals over the age of 80 were more likely to experience falls with injuries than 

individuals younger than 80 [Odds Ratio (OR) 1.18 (95% Confidence Intervals 1.07-1.25) 

for age 70-74; OR 1.32 (95% CI 1.2-1.46) for age 75-79 and OR 1.71 (95% CI 1.54-1.89) 

for age 80 or older], (18). Two studies found that people of white race were significantly 

more likely to fall or experience injurious falls than people of black or Asian race [OR 0.76 

(95% CI 0.61-0.96) for falls for black people relative to others; OR 0.54 (95% CI 0.46-0.64) 

for injurious falls for black race relative to white; OR 0.71 (95% CI 0.59-0.87) for injurious 

falls for Asian race relative to white].(13,18) One study showed that women had a 

significantly greater odds of injurious falls than men [OR 1.54 (95% CI 1.43-1.57)].(18)

A number of geriatric syndromes were among the factors associated with falls in the studies 

evaluated. Two studies (13,18) found that comorbidities were significantly associated with 

falls [OR 1.07 (95% CI 1.04-1.12) for any comorbidity versus none; OR 1.35 (95% CI 

1.24-1.47) for risk of injurious falls in people with a Charlson Comorbidity score of 2 or 
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more vs. none], while others did not.(10,15,16,19). Measures of functional status were 

significantly associated with falls, particularly scores on Activities of Daily Living (ADL), 

Instrumental Activities of Daily Living (IADL), physical performance measures, and prior 

falls. Dependence in ADLs was associated with between a 40% to nearly five-fold increased 

odds of falls.(15,17,20) Scores IADLs were significantly correlated with falls [Pearson 

product moment correlation coefficient −0.238, p<0.05].(17) The Timed Up and Go test 

significantly correlated with falls within 1 year in one study [Pearson product moment 

correlation coefficient 0.58, p=0.01].(21) Self-report of prior falls was associated with 

between a 30% and four-fold increased odds of falls.(10,19)

Psychosocial and cognitive issues including cognitive impairment, marital status, and 

depression were significantly associated with falls as well. Cognitive impairment, as 

measured by the MMSE or 5-minute recall, was associated with 12-53% greater odds of 

falls. (13,17,20) The availability of social support, evidenced by married marital status, was 

associated with a 60% lower odds of falls [OR 0.42 (95% CI 0.19-0.93)].(19) The score on 

the geriatric depression scale was significantly associated with falls [Pearson product 

moment correlation coefficient 0.116, p<0.05](17), while use of antidepressants was 

associated with a 29% increased risk of falls.(13) Although the use of certain medications 

such as antipsychotics (10), corticosteroids (10), and opiates (10,16) were not found to 

significantly predict falls in the community setting, benzodiazepine use was significantly 

associated with falls in a dose-dependent fashion [Hazard Ratio (HR) 1.05/mg daily 

diazepam dose equivalent (95% CI 1.01-1.09)].(10)

Cancer symptoms or treatment factors were examined for their associations with falls in a 

number of studies. Pain and chemotherapy type were significantly related to falls. Patient-

report of daily pain was associated with a 44% greater odds of falls [OR 1.44 (95% CI 

1.32-1.59)] in one study, and an 87% greater odd of falls in another [OR 1.87 (95% CI 

1.03-3.4)].(10,13) Increasing numbers of cycles of neurotoxic chemotherapy were associated 

with greater risk of falls [OR 1.3/cycle (95% CI 1.01-1.75)] and neurotoxic doublets were 

associated with injurious falls [OR 1.28 (95% CI 1.12-1.45)]. (18,22) However, other 

symptoms and treatment factors, including fatigue (10,16), anemia (19), androgen 

deprivation therapy (ADT) duration (15,19), and brain metastases (10), were not 

significantly associated with falls. Visual impairment was not significantly related to falls in 

oncology populations.(10,13,16)

Hospital and inpatient hospice fall rate in patients with cancer

A number of studies examined falls in individuals with cancer while in an inpatient acute 

care hospital or inpatient hospice/palliative care setting. Studies varied widely with regards 

to how falls were assessed. Most studies assessed falls retrospectively during a patient’s 

hospital stay, although some studies assessed falls both prospectively and retrospectively. 

The rate of falls ranged from 3% in a retrospective case control study (average length of stay 

for fallers was 15 days) (23) to 27.5% in a in a retrospective study of patients in a palliative 

care unit (average length of stay for fallers was 46 days) (24). Most studies of older adults 

with cancer reported a rate of falls in the inpatient setting between 15-23% (see Table 1).
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Several studies compared the length of hospital stay between fallers and non-fallers. Fallers 

tended to have longer hospital stays than non-fallers. In a case-control study, Capone et al 

demonstrated that the average length of stay for fallers was 15 days while the average stay 

for those that did not fall was 7 days.(23) Similarly, in a study by Pease, fallers were found 

to have an average stay of 23 days compared to non-fallers who had a mean stay of 19 days.

(25) A retrospective study by Goodridge and Marr found that fallers had a mean stay of 46 

days while those that did not fall had an average stay of 19 days.(24)

Factors associated with inpatient falls in patients with cancer

These studies of inpatient falls sought to identify factors associated with falls (Table 3). 

Several analyzed whether demographic factors such as age (24-26) or gender (24-26) were 

related to inpatient falls in an oncology population. In a retrospective study of inpatients by 

Goodridge and Marr, age and gender were significantly associated with falls: patients who 

fell were, on average, 3.5 years older than those who did not fall, and men were 70% more 

likely to fall (p=0.04).(24) None of the studies examined evaluated race as a predictor of 

inpatient falls.

Geriatric domains, including comorbidities, functional status and physical function, 

medications, cognition and depression, were associated with inpatient falls. Specific 

comorbidities, including cardiac disease (40% prevalence in nonfallers vs 54% in fallers, 

p=0.019)(23), chronic kidney disease (5% prevalence in nonfallers versus 12% in fallers, 

p=0.03) (23), chronic obstructive pulmonary disease [Adjusted OR 5.42 (95% CI 

1.16-25.3)](26), were significantly associated with falls. Use of an assistive device for 

walking was strongly associated with falls in one study [OR 11.34 (95% CI 2.52-50.94)].

(23) Prior falls were also strongly associated with inpatient falls [OR 9.51 (95% CI 

2.64-34.22)].(23) Measures of functional status using the Activities of Daily Living and 

Instrumental Activities of Daily Living scales were not significantly associated with 

inpatient falls.(25,26) Patients who fell had a higher mean score on the Eastern Cooperative 

Oncology Group (ECOG) performance status scale(6) with a mean score of 2.61 ± standard 

deviation (SD) 0.78 versus 1.53 + SD 1.19 among those who did not experience an inpatient 

fall.(27) Physical performance measures were consistently associated with inpatient 

falls(23,27); in one study, patients with poor impaired gait had an 11-fold greater risk of 

falls than those with normal gait.

Cognitive impairment was strongly associated with falls in three of four studies which 

evaluated the association, with ten- to twelve-fold greater odds of falls in patients with 

cognitive impairment or impaired orientation.(23,25-27) One study showed that 

antidepressant use was associated with falls [OR 2.85 (95% CI 1.42-5.73)]. (23) Delirium 

was associated with falls in both studies in which it was examined [Crude OR 2.24 (95% CI 

1.08-4.64); Adjusted OR 2.25 (95% CI 0.98-5.17)].(26,27) The number of medications 

taken was not significantly related to falls.(23) Certain medications were noted to be 

significantly associated with falls, including antipsychotics [Adjusted OR 1.94 (95% CI 

1.06-6.54)] (26), corticosteroids [OR 2.85 (95% CI 1.65-4.9] (23), benzodiazepines [OR 

2.15 (95% CI 1.09-4.23)] (23), and opiates.(23)
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Factors related to cancer stage and symptoms were examined. Interestingly, pain was 

protective against inpatient falls in one study [OR 0.09 (95% CI 0.05-0.71)].(23) Self-

reported fatigue was associated with greater likelihood of falls.(27) Anemia requiring a 

blood transfusion was significantly associated with falls [OR 2.36 (95% CI 1.25-4.46)].(23) 

The presence of any metastases was associated with a significantly greater risk of falls [OR 

4.76 (95% CI 2.78-8.17)], as was the presence of brain or central nervous system metastases 

[OR 7.52 (95% CI 2.76-20.46)].(23) Patients who fell only once reported greater symptom 

burden on the Edmonton Symptom Assessment Scale (ESAS) than those who fell 

repeatedly, suggesting that patients in less distress, with consequently increased activity, 

were the ones who fell more frequently.(24) The presence of fever [OR 7.19 (95% CI 2.06 - 

25.11)] and lower blood pressure [OR 0.96/mmHg (95% CI 0.93-0.99)] were also 

significantly associated with inpatient falls.(23,25)

Discussion

By 2020, falls will cost the healthcare system nearly $55 billion.(28) Falls are associated 

with injuries, including head trauma, fractures, contusions, dislocations and other internal 

injuries. Further, they are associated with fear of falling, loss of confidence, going out less 

often,(29) functional decline,(30) and nursing home placement.(3) Among older adults with 

cancer, prior falls are associated with increased risk for chemotherapy toxicity and death.

(31,32) Identifying older adults at risk for falls is important since interventions, including 

exercise, home safety modifications and medication adjustments, can decrease the rate of 

falls in community-dwelling older adults. (33)

In this systematic review, we identified 31 unique studies examining falls in older adults 

with cancer. Our review suggests that falls in older adults with cancer may be more common 

than among community-dwelling older adults without a diagnosis of cancer.(13,14) The rate 

of falls reported varied widely with the population studied, with the method of falls 

assessment and with duration of follow-up. This variability in methods undoubtedly 

contributed to inconsistency in conclusions about whether or not falls are more common in 

older adults with cancer. The two studies supporting an increased risk of falls were large 

cohort studies, with over 20,000 participants combined and with falls ascertained by 

participant report. They reported remarkably similar adjusted odds ratios of 1.16-1.17.

(13,14) Conversely, a large study of over 11,000 patients failed to find an increased risk of 

falls in patients with cancer when falls were ascertained using administrative data.(34) Thus, 

the method of falls ascertainment may impact the results.

We identified that some factors established as risk factors in the general population were 

also associated with falls in oncology populations. For example, white race is associated 

with a greater risk for falls in both the general population and in oncology populations.

(13,30,35) Dependence in ADLs is associated with greater risk for falls in community-

dwelling individuals(36,37), and it retains its association with falls in oncology populations.

(15,17,20)

Some risk factors established in the general population, however, were not found to be 

associated with falls in oncology populations. While this may be related to methods of 
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ascertaining falls (see discussion below) or small sample size, this raises the question of 

whether falls in older adults with cancer require different methods of risk stratification than 

the general population. Increasing age is associated with increased risk for falls in the 

general population (36-38), but was found not to be associated with falls in two studies of 

patients with cancer.(10,17) It may be that cancer treatment accelerates frailty such that 

chronological age is no longer an important predictor of falls in an oncology population. 

Ward et al, however, did find an association between age and injurious falls in older adults 

with cancer using the SEER-Medicare database.(18) Measures of physical performance 

failed to predict falls in 2 of 3 studies of patients with cancer.(10,19,21) In general 

populations, measures of physical performance, such as the Timed Up and Go (TUG) Test, 

are very sensitive and specific for determining which individuals are at greater risk for falls. 

However, Stone et al found no significant association between TUG time and prospectively 

ascertained falls on multivariate analysis. It may be that a single baseline assessment of 

physical performance fails to predict falls because the health status of vulnerable older 

adults with cancer can change rapidly. For example, among older adults, nearly one in five 

(16.7%) develop new dependence in daily activities between the first and second cycle of 

chemotherapy, demonstrating that there can be rapid changes in functional status, which are 

not predicted by baseline TUG.(39)

Finally, we found that there are risk factors for falls that are unique to a population of 

patients with cancer. These include certain chemotherapeutic agents (18,22) and advanced 

cancer stage (18). In a prospective cohort study, Stone et al found the presence of brain 

metastases to be associated with falls on univariate analysis, though not multivariate 

analysis.(10) Among inpatients in a retrospective cohort study, the presence of brain 

metastases and primary brain tumors were associated with falls, after controlling for other 

established risk factors such as impaired gait.(23) Thus, accurately identifying older adults 

with cancer at risk for falls will require examination of factors unique to a population with 

cancer, such as cancer stage and treatment.

In our study, we stratified the studies by location of falls. Inpatient and outpatient falls have 

different contributing environmental factors and risk factors. Factors associated with falls in 

the inpatient setting may not be associated with falls in the outpatient setting.(40) Inpatient 

fall outcomes are often reported as falls per person-days rather than the overall risk or rate. 

Thus, the literature on inpatient versus outpatient falls is best examined separately.

There are several limitations to our study. Most of the studies ascertained falls 

retrospectively and did not report using an established definition of falls. The Prevention of 

Falls Europe and Outcomes Consensus Group (PROFANE) performed a systematic review 

of definitions of falls and methods of falls ascertainment.(41) The consensus definition of 

falls is “an unexpected event in which the participant comes to rest on the ground, floor, or 

lower level,” and the preferred wording for questions about falls is “have you had any fall, 

including a slip or a trip in which you lost your balance and landed on the floor or ground or 

lower level?”(42) PROFANE also advises that falls should be ascertained prospectively via 

daily recording. Only a few studies included in our systematic review utilized prospective 

ascertainment of falls(10,15,17,27,43) or standard definitions of falls.(17,21) Retrospective 

assessment of falls will be subject to recall bias. Overcash et al. demonstrated bias in 
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retrospective recall of falls: some of the same participants who reported falls in the prior 3 

months reported no falls in the prior year.(21) Underreporting of falls may have resulted in 

lower estimates of fall rates in the studies in this systematic review. The highest outpatient 

fall rate was seen in the prospective cohort study by Stone et al. This study, with prospective 

ascertainment of falls using weekly interviews, demonstrated a fall rate of 50% in 6-months 

of follow. (10) While this study specifically enrolled a vulnerable population, its findings 

also underscore the necessity of prospective ascertainment of falls.

Patients with cancer often receive much of their healthcare in the oncology clinic, 

particularly while receiving treatment, creating the imperative that this common problem be 

addressed in the oncology setting. Given financial constraints and time pressures, risk 

screening for falls in oncology must be unobtrusive and streamlined.(44,45) Studies of falls 

in oncology should employ definitions and methodologies that have been established by 

consensus in falls research in the general population of older adults.(41) Further, risk 

assessment may need to be ongoing in older adults with cancer; in a prospective cohort of 

older adults receiving chemotherapy, one in five of older adults developed new dependence 

in their activities of daily living between their first and second cycles of chemotherapy.(39) 

Given that ADL dependence is associated with falls in several studies of older adults with 

cancer,(15,17,20) nearly one in five older adults with cancer will develop a new risk factor 

for falls subsequent to starting chemotherapy. Thus, the fall risk in an older adult with 

cancer is unlikely to be static and may need to be assessed on an ongoing basis to identify 

those who may benefit from interventions to reduce the risk of falls.(33) An intervention 

study that screens potential participants for risk at a single time point may miss a significant 

number of patients who develop risk factors over their disease and treatment course. Future 

intervention studies aiming to prevent falls in older adults with cancer may require adaptive 

trial designs that incorporate this dynamic risk assessment into enrollment and stratification. 

Prospective study of an individual patient’s risk factors over time is necessary to confirm the 

utility of ongoing risk assessment.

In conclusion, falls in older adults with cancer may be more common than in the general 

population of older adults, with a 16-17% increased risk of falls. With the aging of the 

population and the increasing number of cancer survivors, we can anticipate growing 

numbers of older adults with a diagnosis of cancer suffering falls and at risk for fall-related 

injuries, which are potentially preventable. Identifying older adults with cancer at risk for 

falls may require considering both risk factors established in the general population, such as 

ADL dependence, and risk factors unique to an oncology population, such as certain 

chemotherapeutic agents and advanced cancer stage. By addressing these risk factors and 

factoring in the rapidity with which older adults with cancer experience changes in health 

status due to treatment or the disease itself, we can hope to intervene appropriately and 

prevent falls in these vulnerable individuals. Clinicians caring for older adults should be 

aware of their patients’ risk for falls and familiar with resources such as physical therapy or 

home safety evaluation/modification, which can reduce the risk and rate of falls. Future 

study is needed to determine what is the best method for screening for falls risk in older 

adults with cancer, and to determine whether interventions are effective in reducing the risk 

of falls.
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Figure 1. 
PRISMA flow diagram of phases of systematic review
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