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Abstract 
Introduction: Cancer is a disease of the elderly with more than 60% of all cancers diagnosed in adults aged 60 or older. Falls pose a substantial 

risk for older cancer patients leading to hip fractures, traumatic brain injury, and are the leading cause of injury-related hospitalizations in persons 
aged 60 and older. This risk is due to aging changes compounded by the effect of cancer and cancer therapy.  This report aims at understanding risk 
factors for falls and the perception of fear of falling (FOF) among older patients with cancer.

Methods: As a single-site, retrospective cohort study, data was derived from 250 geriatric oncology patients from Senior Adult Oncology Center 
at Jefferson Health. The primary endpoints are the number of falls in the preceding 12 months and FOF as part of a self-reported fall screening. 
Multivariate logistic regression model was used to identify the independent risks factors by including patients’ age, sex, race/ethnicity, BMI, 
polypharmacy, cancer types, ECOG scores, timed up and go (TUG) test, ADL, IADL, Mini-Cog, and Geriatric Depression Scale (GDS) for each endpoint 
separately.

Results: The majority were white (63.65%), females (60%) with a mean age of age 77.6. The most common cancer diagnosis was hematologic 
malignancies (41.0%). TUG was abnormal in 89 patients (43.2%), impaired Mini-Cog in 52 (22.7%) patients, Impaired ADL in 73 (30.2%) patients, 
Impaired IADL in 134 (55.4%) patients. Polypharmacy was positive in 245 patients. 64 (32.0%) had moderate to severe depression by GDS. We have 
found that the risk of FOF is higher in patients with abnormal TUG scores (OR= 5.88, 95% CI =2.87 ~ 12.62, p=0.00). The risk of falling was increased 
in abnormal ADL group (OR= 2.75, 95% CI = 1.51-5.02, p = 0.001).

Conclusion: We have found that among patients aged 65 and older FOF was related to abnormal TUG scores and the risk of falling was increased 
in abnormal ADL group. Further implementation of systematic screening is crucial in fall prevention and our results suggest the TUG and ADL should 
be used in an initial screening modality for elderly cancer patient as well as subsequent treatment visits due to the rapidly devolving functional 
status from cancer treatments.

Introduction

Falls are common in older adults and a leading cause of 
injury, injury-related disability, and injury-related death [1,2]. The 
incidence of falls among adults aged 65 and older is estimated 
to be around 28%-35% [3,4]. About 50% of falls result in injury, 
and 10%-11% result in major injuries, including fractures. Other 
complications include the loss of mobility in part through fear 
of falling, admission to long-term care facility, and depression  

 

[5]. Among the risk factors of falls is the history of falling, gait or 
balance abnormalities and medical conditions or medication side 
effects of polypharmacy or use medication in general [6,7]. other 
factors as tripping hazards, inadequate lighting, or the absence or 
improper use of assistive devices [8]. Fear of falling (FOF) on its own 
is concerning as it can lead to less physical activity, avoidance of 
activities, depression, decreased social contact and lower quality of
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life which impact both physical and mental health and an increased 
risk of future falls [9].

Falls occur in cancer patients due to the complexities of the 
disease and its treatment [10] and are more common in older 
adults with cancer than community dwelling older adults [10].  It is 
an underreported phenomenon as only one out of 10 self-reported 
recent falls by older patients with cancer are appropriately 
documented in the health care records [11]. Current evidence 
shows that a history of falls, white race [12] and ADL status [13] 
are the most commonly identified risk factors of falls among older 
adults with cancer. This could be due to chemotherapy induced 
peripheral neuropathy (CIPN) [14] and correlates with increasing 
numbers of chemotherapy cycles and certain chemotherapeutic 
agents like taxanes, platinum based chemotherapeutic agents and 
vinca alkaloids [13,15]. Other associated functional declines that 
complicate the risk of falls can coexist as balance deficits, lower limb 
strength impairments and an increased falling frequency [16-18]. 
Additionally, increased fall risk may lead to FOF, which reportedly 
affects more than half of patients with CIPN [19]. Worse function, 
greater disability, and higher numbers of falls as well as symptoms 
of CIPN last for several years after chemotherapy [20]. These data 
indicate the patients receiving commonly used chemotherapy 
agents present with FOF in addition to the symptom of CIPN 
during and after treatment and patients were likely to restrict their 
activities to prevent falling even when injuries do not occur. The 
purpose of this article is to provide a better understanding of risk 
factors of falls and FOF among elderly cancer patients sampled 
from the Senior Adult Oncology Center (SAOC) at Jefferson Health.

Methods
Sample: This study was approved by the Institutional Review 

Board of Thomas Jefferson University. This is a retrospective cohort 
study; data was derived from 250 geriatric oncology patients 
from the SAOC at Jefferson Health. Each patient undergoes a 
comprehensive geriatric assessment that entails assessments from 
a geriatrician, oncologist, pharmacist, social worker and a dietician.

Measures: The Geriatric Depression Scale (GDS) is a validated 
screening instrument for depression in older cancer patients 
(cite). The total items score ranges from 0-15 with higher scores 
indicating greater severity depression. A cut of 5 was used for this 
study with 0-5 and above 5 standing for “no to mild” and “moderate 
to severe” depression [21].

Minicog: The Mini-Cog is a simple, effective, easily administered 
screening tool that can uncover cognitive impairment in its earliest 
stages. Scores were categorized as normal (more than or equal 3) 
or abnormal (less than 3) [22]. Activities of daily living (ADL) [23] 
assesses basic self-care functions the items used are bathing and 
showering, dressing, transferring, feeding, toileting. Instrumental 
Activities of Daily Living (IADL) [23] is measuring functional status 
that is most early affected by mild cognitive disorders (use of 
telephone, shopping, food preparation, housekeeping or handiwork, 
laundry, medication administration and managing finances).

A subject was considered as dependent (on ADL or IADL) if he/

she could not perform at least one activity of the scale without a 
given level of assistance, as defined by the authors of the scale. Each 
item was measured on the following scale (Independent, needs 
assistance or Independent) based on the OARS multidimensional 
functional assessment questionnaire. ADLs only include self-
reported mobility items and the ASCO recommends adding 
objective measures to assess physical function during CGA in older 
cancer patients. Thus, we also include Timed up and go (TUG) [24] a 
screening test that is a sensitive and specific measure of probability 
for falls among older adults. Cut of values used considered the 
TUG normal if completed in less than or equal to 10 seconds and 
abnormal more than 10 seconds.

Polypharmacy was defined as more than five medications 
prescribed. The primary endpoints are the number of falls in 
the preceding 12 months and FOF as part of a self-reported fall 
screening. Falls screening: as part of the geriatric assessment at 
SAOC, patients are screened for falls as follows “Do you worry about 
falling? Have you fallen at any time in the past 12 months?” The 
output of these two screening questions were used as the endpoints 
in the outcome analysis.

Data Analysis 

Descriptive statistics included socio-demographic information, 
cancer diagnosis by site results is summarized as means (M), 
standard deviation (SD) and ranges (R). The analysis for fear of falls 
is based on 180 subjects and for falls for 240 subjects by fitting a 
multivariable logistic model using R. Backward stepwise variable 
selection for the multivariable model by Akaike information 
criterion (AIC) is performed using R package MASS. Multivariate 
logistic regression model included the following variables age, 
sex, race/ethnicity, BMI, polypharmacy, cancer types, ECOG 
scores, Timed up and go (TUG) test, GDS scores, Mini-Cog, for each 
endpoint separately. The results are expressed in terms of the odds 
ratio including 95% confidence intervals.

Results
The characteristics of the patients are shown in (Table 1). The 

cohort constituted 242 cancer patients with a mean age of 77.6 
(805), the majority were white (63.65%), and female 60%. The most 
common cancer diagnosis were hematologic malignancies (41.0%), 
breast (19%) genitourinary (13%), lung (12.5%), gastrointestinal 
(12%). Mean BMI was 27.7 (5.9), ECOG ranged from 0-3, with 66 
(28.3%) had an ECOG of 2 or 3. Concerning functional status 73 
(30.2%) patients had impaired ADL, and 134 (55.4%) had impaired 
IADL. Impaired mobility according to TUG in 89 patients (43.2%) 
patients. Impaired Minicog in 52 (22.7%) patients. 64 (32%) 
patients reported moderate and severe depression according to the 
GDS scores. Prior fall 65/249 (26.1%) % and FOF 65/235 (28.9%) 
were reported in our sample.

Results from multivariable logistic regression analyses 
conducted separately for falls/no falls in prior 12 months and FOF 
are in table 2 as OR with 95% confidence intervals (CI)., controlling 
for age, race, BMI, cancer type, ECOG and including ADL, IADL, 
TUG, Minicog, GDS, and polypharmacy as predictors. (See Table 
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2). The likelihood of falling was increased in abnormal ADL group 
(OR= 11.45, 95% CI = 2.62-63.81, p=0.003). We have found that 

likelihood of having FOF is higher in patients with abnormal TUG 
scores (OR= 6.1, 95% Ci =2.97-13.04, p=0.00).

Table 1: Demographic and characteristics.

N 250

Age Mean (SD) 77.6 (8.5)

Race White 159 (63.6%)

Sex
Males 100 (40.0%)

Female 150 (60.0%)

BMI Mean (SD) 27.7 (5.9)

Site

Hematologic malignancies 41.0%

Breast 19%

Genitourinary 13%

Lung 12.5%

Gastrointestinal 12%

ECOG

0 69 (28.8%)

1 103 (42.9%)

2 50 (20.8%)

3 18 (7.5%)

Impaired ADL N (%) 73/242 (30.2%)

Impaired IADL N (%) 134/242 (55.4%)

Abnormal TUG N (%) 89/206 (43.2%)

Abnormal Mincog N (%) 52/229 (22.7%)

GDS: moderate-severe depression N (%) 64/194 (32.0%)

Polypharmacy N (%) 205/245 (83.7%)

Prior falls: Yes N (%) 65/249 (26.1%)

FOF: Yes N (%) 65/235 (28.9%)

Table 2: Results for multivariable logistic regression for falls and FOF.

   OR (95% CI) P

Risk of Falls (N=241)

ADL impaired 2.75 (1.51-5.02) 0.001

Fear of Falls (N=180)

TUG > 10 seconds 5.88 (2.87 ~ 12.62) .000

Discussion
The majority of cancer diagnoses and morbidity occurs in 

patients aged 65 and over, elderly patients are an understudied 
population that is projected to significantly increase over the next 
20 years [25]. Falls are preventable [10] and risk factors can be 
mitigated in this report we aimed to identify the risk factors for 
falls and the perceived FOF for patients of the senior adult oncology 
center at Jefferson health. Our data show that 26% of our sample 
had at least one prior fall and 28.9% reported FOF, similar to the 
prevalence of falls and FOF in community-dwelling older adults [3,4]. 
We have also found that in our older cancer patient sample the odds 

of falling were associated with abnormal ADL and that abnormal 
TUG was associated with perceptions of FOF. Our results align with 
previous studies that show that dependence in ADL is associated 
with greater risk for falls for both elderly cancer and non-cancer 
populations, with estimates ranging from a 40% to nearly five-fold 
increased odds of falls [26-28]. FOF can lead to reduced balance 
performance, limited activity levels, restricted social participation 
and compromised quality of life [29]. Multiple strategies have 
been used to address FOF; a systematic review report that exercise 
interventions associated with small-to-moderate reduction in FOF 
at end of treatment in analysis of 24 trials with 1,692 non oncology 
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adults; future research should examine the potential adaptation of 
such exercise interventions for older cancer patients to minimize 
FOF and improve activity levels.

Older patients with cancer can have their functional status 
deteriorating either due to progression of disease and/or 
concurrent effects of cancer treatment. This deterioration is rapidly 
dynamic; one in five older patients develop new impairments in 
their ADL between the first and second cycles of chemotherapy 
[30]. Studies show that cancer patients receiving either taxanes 
or platinum agents are more likely to experience at least one fall 
during chemotherapy [13,15]. Falls were associated with increased 
chemotherapy cycle number, CIPN, and muscle weakness, as well 
as loss of balance [13,14]. These results are consistent with other 
studies that reported diminished physical function, including 
muscle weakness and loss of balance, were predictive of falls in 
osteoporotic elderly cancer patients [20].

Higher TUG duration is associated with FOF which aligns with 
the general consensus that the TUG is very sensitive and specific 
for determining which individuals are at greater risk for falls. For 
cancer patients the results however vary from a study by Shabbir et. 
al. found that TUG predicted risk of falls for prostate cancer patients 
on androgen deprivation therapy [31]. On the other hand, Hoppe et 
al. in a study looking at elderly cancer patients found no significant 
association between TUG time and prospective falls for an elderly 
cancer population 70 years and above of age [30]. Generally 
according to the American Geriatrics Society fall prevention 
in community-dwelling older adults entails a multifactorial 
intervention that addresses multiple risk factors identified during 
the risk assessment and intervening using multiple modalities like 
exercise, environment modification, supplements and medication 
review among other modalities [32]. In an institutional setting 
multifactorial interventions may slightly reduce the number of falls 
overall but not the number of older adult inpatients who experience 
≥ 1 fall in hospital, evidence however is limited, and it is unclear 
if this methodology applies to elderly cancer patients with their 
rapidly changing status during treatment. To our knowledge no 
such tailored guidelines exist in the literature as regards frequency 
of and types of assessments.

Tools specifically targeting falls in elderly cancer patients 
need to be utilized in a streamlined and methodological approach. 
Further implementation of systematic screening is crucial in fall 
prevention and our results suggest the TUG and ADL should be used 
in an initial screening modality for elderly cancer patient as well as 
subsequent treatment visits due to the rapidly devolving functional 
stats from subsequent cancer treatments. Thus, assessment and 
management of fall is of top priority due to the potential serious 
implications, disease trajectory and survival. Falls are preventable 
and risk factors can be mitigated through targeted interventions, 
like strength and balance exercises, medication review, and 
cognitive function [33]. Using proper assessments can help identify 
underlying causes and individuals at risk for falls.

Limitations
There are several limitations to our study. The falls are recalled 

retrospectively thus subject to recall bias. As mentioned previously, 
falls are generally underreported that leads to potential lower 
estimates. The sample is limited as the study is based on a single 
site and might have failed to significantly detect other factors like 
age, race and nutritional status as some other studies have reported 
an association with risk of falls. Our data did not include complete 
chemotherapeutic information or related adverse events limiting 
the ability for stratification by chemotherapeutic agents.

Conclusion 
We have found FOF was related to abnormal TUG scores and 

the risk of falling was associated abnormal ADL. Our results suggest 
the TUG and ADL should be used in an initial screening modality for 
elderly cancer patients as well as subsequent treatment visits due 
to the rapidly devolving functional status from cancer treatments.  
Falls are preventable and risk factors can be mitigated through 
targeted interventions tackling multiple disciplines. Using proper 
assessments can help identify underlying causes and individuals at 
risk for falls.
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