Downloaded on 05-18-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

Online Exclusive Article

© 2012 by the Oncology Nursing Society. Unauthorized reproduction, in part or
in whole, is strictly prohibited. For permission to photocopy, post online, reprint,
adapt, or otherwise reuse any or all content from this article, e-mail pubper
missions@ons.org. To purchase high-quality reprints, e-mail reprints@ons.org.

Predictors of a Fall Event in Hospitalized Patients

With Cancer

Luann J. Capone, MSN, APRN, BC, GNP, CPHQ, Nancy M. Albert, PhD, CCNS, CCRN, NE-BC,

James F. Bena, MS, and Anne S. Tang, MS

all prevention for hospitalized patients is an

important nursing quality indicator. About

23%—42% of inpatient falls result in injury,

with 2%-9% resulting in serious events in-

cluding fractures, subdural hematoma, ex-
cessive bleeding, and death (Chelly et al., 2008; Enloe
et al., 2005; Fisher et al., 2005; Hitcho et al., 2004). Wong
et al. (2011) found that patients who fell and sustained
serious injuries incurred $13,806 more cost and had
a 6.9-day longer length of stay compared to matched
patients who did not fall. Fall-related lawsuits gener-
ated against facilities and healthcare providers also
can increase costs. In addition, fall injuries have cost
implications for hospitals because Medicare reimburse-
ment is eliminated for secondary diagnoses related to
hospital-acquired fall injuries (Centers for Medicare
and Medicaid Services, 2012).

Among hospitalized patients, those being treated
for cancer have higher fall frequencies and injury rates
than patients without cancer (Alcee, 2000; Hitcho et
al., 2004; O’Connell, Baker, Gaskin, & Hawkins, 2007).
In addition to general fall-risk factors, people with
cancer have cancer-specific fall-risk factors, includ-
ing neurologic and nutritional deficits as a result of
cancer treatments, polypharmacy, and deconditioning
from cancer-related fatigue (Dean et al., 1995; Holley,
2000; Holley & Borger, 2001). Cancer care is a highly
prevalent reason for hospitalization; therefore, nurses
need to understand evidence-based fall predictors so
that processes and interventions can be developed and
implemented to decrease patient risk.

Based on a review of the literature and previous re-
search conducted by the authors, some characteristics
of hospitalized patients with a cancer diagnosis who
fell were similar to those of general medical-surgical
hospitalized patients who fell. For example, mean age

Purpose/Objectives: To determine predictors of fall events
in hospitalized patients with cancer and develop a scoring
system to predict fall events.

Design: Retrospective medical record review.

Setting: A 1,200-bed tertiary care hospital in northeastern
Ohio.

Sample: 145 patients with cancer who did not have a fall
event were randomly selected from all oncology admissions
from February 2006—January 2007 and compared to 143
hospitalized patients with cancer who had a fall event during
the same period.

Methods: Multivariable logistic regression models predict-
ing falls were fit. Risk score analysis was completed using
bootstrap samples to evaluate discrimination between
patients who did or did not fall and agreement between
predicted and actual fall status. A nomogram of risk scores
was created.

Main Research Variables: Fall episodes during hospitaliza-
tion and patient characteristics that predict falls.

Findings: While patients were hospitalized for cancer care,
their predictors of a fall episode were low pain level, abnor-
mal gait, cancer type, presence of metastasis, antidepressant
and antipsychotic medication use, and blood product use (all
p < 0.02); risk model c-statistic was 0.89.

Conclusions: For hospitalized patients with cancer, predic-
tors reflecting greater fall episode risk can be assessed easily
by nursing staff and acted on when the risk is sufficiently high.

Implications for Nursing: Understanding specific risk
factors of falls in an adult oncology population may lead to
interventions that reduce fall risk.

of adult patients with cancer who fell was 62.4 years
(Capone, Albert, Bena, & Morrison, 2010) and mean
age of adult medical-surgical inpatients in academic
and nonacademic hospitals was 62-72 years (Krauss
et al., 2007). Weakness was a prominent general char-
acteristic in 80% of patients with cancer (Capone et
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al., 2010) and adult medical-surgical inpatients with-
out cancer who had a fall event (Alcee, 2000; Byers,
Arrington, & Finstuen, 1990; Janken, Reynolds, &
Swiech, 1986).

Some differences were noted in the literature be-
tween hospitalized patients with cancer who fell and
the general medical-surgical population. In medical-
surgical patients, male gender and confusion were sig-
nificant fall-risk factors (Alcee, 2000; Fisher et al., 2005;
Krauss et al., 2007; Sherrington et al., 2010), but nei-
ther factor had high prevalence rates in patients with
cancer (Capone et al., 2010). When cancer treatments
and other cancer-related variables were assessed to
determine their prevalence among patients who fell
(N =143), 21% of patients with cancer reported some
level of pain prior to a fall event, and opiates were the
most frequent medication class used within 24 hours
of the fall (Capone et al., 2010). Temperatures were
higher than 37°C in 24%, and 7% received blood prod-
ucts during their hospital stay (Capone et al., 2010).
Research literature on characteristics of patients with
cancer who did not fall was unavailable; therefore,
whether characteristics identified in patients with fall
events were important was unknown.

The purpose of this study was to fill the gap in fall
event literature by examining factors of hospitalized
patients with cancer who did and did not fall to de-
termine variables associated with falling. The specific
objectives were to use readily available clinical data to
identify predictors of a fall event in hospitalized pa-
tients with cancer and to develop a user-friendly and
practical fall-risk score (prediction tool) for hospital-
ized patients with cancer that could be used in routine
clinical practice.

Methods

Design, Setting, and Sample

This retrospective medical record review was con-
ducted at a 1,200-bed tertiary care medical center in
northeastern Ohio, following approval from the in-
stitutional review board of the Cleveland Clinic. The
hospital has a national reputation in cancer care and
provides medical, surgical, radiologic, and palliative
care services to patients requiring hospital care. Hos-
pitalized patients with cancer who had a fall event
were identified by a computerized incident-reporting
system. The sample included those with a fall event
occurring from February 2006-January 2007. Patients
with cancer who did not have a fall event were ran-
domly selected from an administrative database of all
hospitalized patients with cancer admitted during the
same period. In total, data from 145 randomly selected
hospitalized patients with cancer who did not fall

were compared to 143 patients with cancer who had
at least one fall event during the same period.

Variables

Patient characteristics collected that could be predic-
tors of a fall event were age, comorbidities, impair-
ments, disabilities, medical treatments or effects of
treatments (e.g., urgency, sepsis, pain, pain treatment,
radiation), details of the fall event itself, and environ-
mental factors and events occurring before a patient
fall (e.g., call light use, lighting, location, patient
equipment, vital signs including pain score, medica-
tion classes, laboratory data). A data collection tool for
cancer fall variables believed to be important was based
on review of the literature and expert opinion, as previ-
ously described in Capone et al. (2010). Cancer-related
factors included cancer diagnosis or service based on
four groupings of cancer type (e.g., hematology with
or without bone marrow transplantation, solid tumor,
brain tumor), presence of metastases, anemia, cancer
treatments (e.g., radiation, chemotherapy), and antici-
pated events from cancer treatments (e.g., low hemo-
globin level, sepsis, intracerebral bleeding).

For patients with cancer who had a fall event, some
variables (e.g., pain, hemoglobin, hematocrit, tempera-
ture) were collected at the time of admission as close to
the fall event as possible, when available. For example,
pain scores generally are available every eight hours;
therefore, the pain score was collected within eight hours
of the fall event. For patients with cancer who did not
have a fall event, the reference point of data collection
was within 24 hours of admission. Medications of inter-
est and blood products were recorded on the case report
form if administered anytime during the hospital stay.
Variable definitions were created to ensure consistency in
interpretation. As previously described in Capone et al.
(2010), content validity of variables was completed prior
to initial data collection from patients with a fall event.

Data Collection

For patients with cancer who had a fall event, staff
members who witnessed the fall or found the patients
after the event provided data on the fall by completing
the online event report tool. Nurse managers and assis-
tant nurse managers who were trained in data collection
provided fall-specific data using information in the event
report system and by interviewing staff. In addition,
nurses working in the quality department collected the
non—fall-specific data on the case report form developed
for this study. For patients with cancer who did not have
a fall event, graduate nursing students completing a
research practicum collected data retrospectively from
electronic medical records. Study investigators trained
all data collectors. Assessment of inter-rater reliability in
data collection was intermittently completed to ensure
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consistent interpretation of variable definitions and data
collection accuracy by the team.

Data Analysis

Categorical measures were summarized using fre-
quencies and percentages. Continuous measure dis-
tributions were described with means and standard
deviations, percentiles (i.e., median, first quartile, and
third quartile), and minimum and maximum values.
Univariable comparisons used Pearson chi-square tests,
or Fisher exact test (in factors that occurred rarely) for
unordered categorical factors, and Mantel-Haenszel
chi-square tests when response levels were ordered.
Continuous variables were compared using the Wil-
coxon rank sum test. Hemoglobin and hematocrit levels
were compared between patient groups and also after
adjusting for age and gender using linear models.

Multivariable logistic regression models predicting
falls were fit using the fall status as the response vari-
able and controlling for length of hospital stay. Length
of stay was chosen for control because fall risk increases
with that variable. Factors that were significant univari-
ably were considered for the model. However, history
of falls within six months prior to hospitalization, use
of a walking aid, metastasis in multiple sites, and
temperature or febrile status were excluded because
of excessive missing values. In addition, variables that
measured dementia, brain or central nervous system
metastasis, drug score, and liver dysfunction were
highly associated with other variables during multi-
colinearity check and were excluded from the models.
For variables with few missing values (less than 10%),
multiple imputation techniques were used to create a
complete dataset. Backward selection was performed
to identify factors that were statistically significant.
Based on the reduced logistic model, a risk score was
calculated, and a nomogram showing the risk score
was created.

Predicted probabilities were calculated and then ad-
justed by the fall rate in the population according to the
method described by Whittemore (1995). Internal valida-
tion of the model was performed using 1,000 bootstrap
samples to evaluate the dis-
crimination (between patients
with falls and those without

patient without fall events from the model. Analysis was
completed using SAS®, version 9.1, and R, version 9.2. A
significance level of 0.05 was assumed for all tests.

Findings
Patient Characteristics

Of the total sample of 288 patients, mean age was
60.9 years (SD = 13.7) and most were men. The mean
age of the 143 patients with a fall event was 62.1 years
(SD = 14), whereas mean age of the 145 patients with
no fall event was 59.8 years (SD = 13.3) (p = 0.072). The
first and third quartiles for age were 54 and 72 years
for patients with a fall event and 51 and 68 years for
patients with no fall event, respectively. The most com-
mon cancer type was a solid tumor.

Of 5,111 total patients with cancer admitted during the
study period, 143 had fall events, equating to a fall rate of
3%. Length of stay was significantly longer for patients
with a fall event (X = 15.1 days, SD = 13) than for those
with no fall event X =7.1 days, SD =9.1) (p < 0.001). No
difference was found in the prevalence of a fall event by
patient gender, hearing impairment, use of a hearing
aid, dizziness, problems of urinary urgency, urinary fre-
quency or diarrhea, or comorbidities (i.e., from Parkinson
disease, osteoporosis, gout, peripheral vascular disease,
diabetes mellitus, chronic pulmonary disease, seizures,
arthritis, depression, peptic ulcer, or peripheral neuropa-
thy). Hematocrit level obtained before the fall event was
not significantly different than admission hematocrit
level of patients with no fall event, but hemoglobin level
was lower in patients with a fall event (see Table 1).

Patients with a fall event had lower pain scores, re-
flecting perceptions of less pain than patients without
a fall event (see Table 2). Patients with a fall event were
more likely to have a history of a fall within the past six
months; were unable to follow simple directions; used a
walking aid; and had a medical history of heart disease,
dementia, anemia, and renal insufficiency. Medication
classes delivered during the hospital stay that were
significantly higher in the fall group were benzodiaz-
epenes, sedatives, antidepressants, antipsychotics, and

Table 1. Continuous Measures Data in Patients With and Without Fall Events

falls) and calibration (agree-
ment between predicted and

actual fall status) of the model. 8 TR

Fall Event No Fall Event

N Mdn Q1 Q3 Mdn Q1 Q3 p*

Validation was summarized
using the concordance index
(c-statistic), which measured
the probability that a randomly

Weight (kg)
Hemoglobin (g/dl)
Hematocrit (%)
Temperature (°C)

Hospital length of stay (days)

256 73,5 623 90.1 774 659 90.2 0.38
286  10.5 9.4 121 113 9.8 125 0.033
286 321 289 36.8 33.7 296 376 0.13
182 374 371 379 365 36.1 371 <0.001
288 11 7 18 5 3 8 < 0.001

chosen patient with a fall event
had a higher probability of
falling than a randomly chosen

2Wilcoxon rank sum test

Mdn—median; Q1—first quartile; Q3—third quartile
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Table 2. Characteristics of Patients With and Without Fall Events During Hospitalization

Total Fall Event No Fall Event
Characteristic N n % N n % N n % p
Gender 0.29
Male 288 166 58 143 78 55 145 88 61
Female 288 122 42 143 65 45 145 57 39
Ability to follow simple commands (mental status) < 0.001
Able 263 240 91 119 100 84 144 140 97
Unable 263 23 119 19 16 144 4 3
Medical history®
Chronic heart disease 288 135 47 143 77 54 145 58 40 0.019
Dementia (any type) 288 12 4 143 11 8 145 1 1 0.003
Anemia 288 45 16 143 29 20 145 16 11 0.031
Renal insufficiency or failure 288 24 8 143 17712 145 7 5 0.03
Gait pattern < 0.001¢
Nonambulatory 270 5 2 125 2 2 145 3 2
Impaired 270 64 24 125 48 38 145 16 11
Weak 270 71 26 125 51 41 145 20 14
Normal 270 130 48 125 24 19 145 106 73
General
History of falls within six months before hospitalization 184 21 11 91 18 20 93 3 3 < 0.001
Use of any type of walking aid 204 25 12 112 23 21 92 2 2 < 0.001
Febrile (37°C or higher) 182 13 7 39 8 21 143 5 3 0.001¢
Pain level of 4 or higher (on a scale from 0-10) 274 115 42 129 19 15 145 96 66  <0.001

2Pearson chi-square test except where specified

® Patients could have more than one condition, and not all patients had these conditions.

¢Wilcoxon rank sum test
dFisher exact test
Note. Because of rounding, not all percentages total 100.

corticosteroids (see Table 3). Use of diuretics, anxiolytics,
antihypertensives or anticoagulants, and opiates was
not significantly different between groups. Patients with
a fall event were more likely to have had hematologic
cancer or brain tumor, cancer metastasis, blood product
transfusion, chemotherapy, and a complication during
the hospital stay.

Predictors of Fall Events

Of all factors studied, 21 predicted a fall event (see
Table 4). Using the statistically significant variables for
fall events, two multivariable logistic regression models
were created, with and without controlling for hospital
length of stay, as previously discussed. However, length
of stay did not contribute to model discrimination. Vari-
ables with missing values excluded were history of falls
prior to hospitalization, use of a specific walking aid,
and prefall temperature. Highly associated variables
identified and removed with multicolinearity check-
ing were type of nursing unit, comorbid conditions of
dementia and liver dysfunction, metastasis to the cen-
tral nervous system, hematologic conditions requiring
bone marrow transplantation, and brain cancer. After
controlling for hospital length of stay, seven predictor
variables remained significant predictors of a fall event:
lower levels of pain, impaired gait patterns, cancer

diagnosis, presence of metastasis, antidepressant use,
antipsychotic use, and blood product use.

Risk Score

A fall-risk score was established using seven predictor
variables identified in the multivariable model, excluding
length of hospital stay. The probability of a fall can be es-
timated for an individual by summing points assigned to
the value of each predictor variable, with the maximum
point summation of 365 indicating a 96% fall probability
(see Figure 1). The risk score model demonstrated very
good discrimination (c-statistic of 0.89) and calibration.

Discussion

The Cleveland Clinic-Capone Albert (CC-CA) fall-risk
score predicts falls in patients hospitalized with cancer
using seven clinical factors routinely collected at the time
of admission or during the hospital stay. Lower level of
pain, presence of metastasis, use of antidepressants and
antipsychotics, weak or impaired gait, hematologic di-
agnosis requiring bone marrow transplantation or brain
tumor, and blood product use predicted an increased
fall-event risk during hospitalization.

Some predictors such as pain level, use of opi-
ates, and cancer types identified in the current study
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represent novel findings, as they have not been well
described in the literature in relation to fall events and
were not studied in combination previously. In previ-
ous studies, pain level had mixed results regarding
association with falls. In a community-dwelling popula-
tion aged 70 years or older with chronic musculoskeletal
pain, fall risk was higher in patients with more pain
(Leveille et al., 2009); however, in another study of com-
munity-dwelling older adult cancer survivors, pain was
associated with fewer falls (Spoelstra, Given, von Eye, &
Given, 2010a). The current study’s findings may indicate
that higher pain levels alerted patients to move more
deliberately, slowly, or carefully, which might have re-
duced the likelihood of a fall event. Pain may have been
associated with other symptoms of distress that created
greater caution when moving. Alternate explanations
could be that patients with lower reported pain levels re-
ceived less nursing attention because of a misperception
of lower acuity, or those patients were more independent
in activities of daily living, including ambulation. As a
result, the risk of a fall event was higher. Although use
of opiates or other pain-relieving medications was not

significantly different between patients with and without
fall events in the current study, lower pain levels may
have reflected lower acuity or improved health-related
quality of life, both of which could have increased pa-
tients’ desire to be active and, therefore, the risk of falls.
Pain, including acute and chronic cancer pain, being a
protection against falls is a complex finding. Treatment
of pain is an important nursing intervention. As pain
decreases, nurses may need to encourage patients to seek
assistance or use assistive devices when ambulating to
decrease fall risk. Future research in patients with cancer
on pain type, other symptoms, interventions for pain
relief, change in pain score, and fall risk may add to the
knowledge base and aid in the creation of best evidence
in pain treatment and patient safety.

In medical-surgical populations, falls were more
likely in people with more comorbid conditions (Hal-
fon, Eggli, Van Melle, & Vagnair, 2001; Morse, Morse, &
Tylko, 1989; Morse, Tylko, & Dixon, 1987), but a cancer
diagnosis was not a predictor of falls (Spoelstra et al.,
2010b). In the current study, noncancer comorbid condi-
tions were not related to fall events after controlling for

Table 3. Disease-Related Characteristics of Patients With and Without Fall Events During Hospitalization

Total Fall Event No Fall Event
Characteristic N n % N n % N n % p*
Cancer diagnosis < 0.001°
Solid tumor 288 223 77 143 92 64 145 131 90
Hematologic without bone marrow transplantation 288 44 15 143 35 24 145 9 6
Brain tumor 288 14 5 143 10 7 145 4 3
Hematologic with bone marrow transplantation 288 7 2 143 6 4 145 1 1
Metastasis beyond primary site¢
Any site 283 124 44 143 88 62 140 36 26 < 0.001
Bone 281 29 10 143 21 15 138 8 6 0.014
Brain or central nervous system 282 35 12 143 30 21 139 5 4 < 0.001
Liver 282 36 13 143 21 15 139 15 11 0.33
Other site 282 78 28 143 53 37 139 25 18 < 0.001
Multiple sites 230 42 18 92 30 33 138 12 9 < 0.001
Complications
Cerebral infarction 269 5 2 124 5 4 145 - - 0.02°
Intracranial bleeding 268 5 2 123 5 4 145 - - 0.019"
Sepsis (any type) 273 14 5 128 13 10 145 1 1 < 0.001
Hospital-delivered therapies
Chemotherapy 281 27 10 136 18 13 145 9 6 0.046
Head or neck radiation 280 8 3 136 6 4 144 2 1 0.16°
Radiation (not to head or neck) 281 13 5 137 9 7 144 4 3 0.13
Blood product transfusion 263 80 30 120 56 47 143 24 17 < 0.001
Hospital-delivered medication®
Antidepressants 284 50 18 139 35 25 145 15 10 0.001
Antipsychotics 285 29 10 140 2417 145 5 3 < 0.001
Benzodiazepines 284 60 21 139 43 31 145 17 12 < 0.001
Corticosteroids 286 100 35 141 68 48 145 32 22 < 0.001
Opiates 286 211 74 141 109 77 145 102 70 0.18
Sedatives 284 69 24 139 48 35 145 21 14 < 0.001
2Pearson chi-square test
P Fisher exact test
“Multiple responses could be selected.
Note. Because of rounding, not all percentages total 100.
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Table 4. Predictors of Fall Status in the Current Sample

and balance deficits (Chen et al., 2008)
were predictors of fall events. There-

Variable OR 95% ClI P fore, routine screening for depressive
Cancer diagnosis® 0005 O psyF:hQIOglcal symptoms or use of
Hematologic without BMT 353 [1.54,8.1] 0.003  prescriptions for antidepressants and
Brain tumor 391 [1.15,13.34] 0.029  antipsychotics as markers of risk may
Hematologic with BMT 135 10.12,14.92] 081 be important. Gait deficits are assessed

Gait pattern® < 0.001 tinel dmissi d should
Weak 9.65 [4.76,19.58] <0001  rOUtnely onadmission and should au-
Impaired 11.64  [5.53, 24.5] <0.001 tomatically trigger a heightened need to
Nonambulatory 2.47  [0.38, 15.93] 0.34 intervene to promote safety.

General characteristics Use of any blood product during
Had fall event within past six months 9.51  [2.64,34.22] < 0.001 he h ital 1
Use of walking aid 1134 [252,50.94] o002 the hospitalstay was not commonly
Febrile (37°C or higher) 719 [2.06, 25.11] 0.002 studied in hospital medical-surgical
Unable to follow simple commands 5.78  [1.85, 18.06] 0.003 fall-risk studies. Low hemoglobin or
Bllood producF transfusion 2.36 [1.25, 4.46] 0.008 hematocrit level was associated with
Liver dysfunction 0.18 [0.04, 0.8] 0.025 fall 1 . Dh
Dementia (any type) 1051 [1.3,84.81] 0.027 fall events (Byers et al., 1990; Dhar-
Pain level of 4 or higher (on a scale of 0-10)  0.09  [0.05,0.17] < 0.001  marajan, Avula, & Norkus, 2006), but

Hospital-delivered medication an abnormally high hematocrit level
::E?)S;gﬁzst?;ts i'gg [[11 ;‘52’ 153'78341] 8'883 also was associated with falls (Byers
Benzodiazepines 215 [1.09, 4.23] 0.026 etal,1990). In the current study, all
Corticosteroids 2.85 [1.65, 4.9] <0.001  patients had a mean hemoglobin level
Sedatives 254 [1.37,4.71] 0.003  pelow 12 g/dl, and patients with fall
Drug score® 1.65 [1.3,2.09] < 0.001 S

. . . events had a significantly lower mean

Metastasis beyond primary site . .

Any site 476  [2.78,8.17] <0001 hemoglobin level; however, no differ-
Bone 2.73 [1.12, 6.66] 0.027  ence existed in mean hematocrit level
Brain or central nervous system 7.52  [2.76, 20.46] < 0.001 by fall events. Although the rationale
Other site 2.68 [1.5,4.79] < 0.001 for hematocrit level not beine a i
More than one site 535  [2.5,11.42] <0001 'OT hematocrit level ot being assoc

2 Solid tumor was a reference category.
b Normal gait was a reference category.

¢ Drug score was composite (sum) score of the number of medication classes prescribed
per patient in the following areas during hospital stay: antidepressants, anxiolytics,

benzodiazepines, corticosteroids, opiates, and sedatives.

BMT—bone marrow transplantation; Cl-confidence interval; OR—odds ratio
Note. P values are from the logistic regression model. Models with fewer than five

responses were not fit.

univariable factors. However, type of cancer (hemato-
logic requiring bone marrow transplantation or brain
tumor) and presence of cancer metastasis increased the
likelihood of falls. In other studies on falls in patients
with cancer, cancer etiology and presence and location
of metastasis were not studied for their association with
falls. Knowledge gained in the current study should
be replicated in other research. Although cancer etiol-
ogy and metastasis are not modifiable, their presence
is easily monitored and should heighten awareness of
fall risk in hospitalized patients.

In the current study, use of antidepressants and
antipsychotics and weak or impaired gait were as-
sociated with fall events. In other studies of falls in
patients with and without cancer, depression (Anstey,
Burns, von Sanden, & Luszcz, 2008; Spoelstra et al.,
2010a), cognitive dysfunction (Inouye, Studenski, Ti-
netti, & Kuchel, 2007; Spoelstra et al., 2010a), and gait

ated with falls is unknown, hydration,
which was not studied, may have been
a factor. Dehydration can be inflated in
hospitalized patients with cancer as a
response to the chemotherapy-induced
gastrointestinal effects of vomiting and
diarrhea. Additional research is needed
in patients with cancer to determine
whether low hemoglobin is a marker
of cancer diagnosis and treatment and
a mediator of falls or whether the direct effects of low
hemoglobin level (e.g., fatigue, shortness of breath
with activity) affect fall rates. New knowledge in this
area may prompt optimal fall prevention. In addition,
hemoglobin level should be monitored, and a low he-
moglobin level in conjunction with other predictors of
fall risk should trigger interventions to either raise the
hemoglobin level or ensure patient safety.

Of note, age was not a predictor of falls in the cur-
rent sample. The finding was similar to that of other
studies involving fall-risk assessment tools for hospi-
talized patients in which age was not found to be an
important variable. Examples include the Morse Fall
Scale Assessment (Morse et al., 1989), St. Thomas Risk
Assessment Tool in Falling Elderly Inpatients (Oliver,
Britton, Seed, Martin, & Hopper, 1997), Hendrich II
Fall Risk Model (Hendrich, Bender, & Nyhuis, 2003),
and others (Salameh, Cassuto, & Oliven, 2008). An
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explanation could be that, in the current sample, few
patients were older than 70 years. Therefore, younger
age and the lack of participants older than 80 could
have influenced the results.

Limitations

Certain factors should be considered in the inter-
pretation of the current study. First, data on patients
without fall events were collected retrospectively via
chart reviews (patients were not actually seen or as-
sessed). Nondocumented and, therefore, nonstudied
patient factors such as current depression or anxiety
level and fall events more than six months prior to
admission could have been meaningful but were not
available for study.

Data on continuous measures were collected at a
specific time point during the hospital episode (e.g., on
admission) and may not reflect an average or overall
description of the patient’s experience with each vari-
able. The CC-CA fall-risk score was not validated in
a separate population. However, because of the large

sample size, the authors were able to perform a robust
validation in a randomly selected sample of patients
with cancer without fall events, and actual fall-event
rates were accurate because of the mandatory report-
ing of all hospital falls. Much of the data were collected
from the medical record and were dependent on the
accuracy of documentation in the record. History of
falling prior to the current hospitalization was one of
only three variables removed because of missing data.
History of falling is a factor often included in other fall
risk-assessment scales, and whether inclusion of that
variable would have altered the results is unknown.
However, history of falling may be difficult to measure
in patients who do not use the same hospital for care
over time, are confused, have a poor memory, or do not
have family who can provide data at admission. In ad-
dition, most tools that use previous history of falling as
a variable do not provide a definition of the scope of the
variable; therefore, conformity may be lacking among
nurses who complete assessments that include history
of falling. Finally, data were gathered from one urban
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Figure 1. Nomogram Predicting Fall Risk

Note. Copyright 2011 by the Cleveland Clinic, Luann J. Capone, and Nancy M. Albert. Used with permission.
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tertiary care site and may not be generalizable to other
settings of hospitalized patients with cancer.

Implications for Nursing

Fall prevention in hospitals requires accurate and
timely information about patients’ fall risk, understand-
ing and timely communication of intervention strategies,
and resources and teamwork to implement strategies
(Dykes, Carroll, Hurley, Benoit, & Middleton, 2009).
The fall-risk score research was based on the presence
or absence of patient characteristics at varying points
in time to reflect the entire hospital stay, not just one
point in time, although a patient’s fall risk is dynam-
ic. Nurses typically complete fall-risk assessment on
admission, daily, and with change in patient status. The
CC-CA fall-risk assessment uses seven distinct factors.
Although pain level and patient gait can change over
the course of hospitalization, the authors assessed both
factors using admission data. Diagnostic confirmation of
type of cancer and presence of metastasis also were fac-
tors obtained at admission. Use of antidepressants, an-
tipsychotics, or blood products can change over time,
and their presence was documented at any time in the
hospitalization of the sample. Most risk scores have been
developed by assessing data at admission or over the
course of a hospitalization, similar to the current study’s
research methodology. Therefore, the frequency in which
data should be collected to decrease fall risk is specific
to the environment. Hospitals or hospital units have
their own policies regarding fall-risk assessment and
may wish to conduct additional research to determine
whether daily assessment is associated with a decrease
in fall rates compared to one-time admission assessment.

The highest possible CC-CA fall-risk score is 365,
which predicts a 96% probability of a fall. Assessing the
change in score from one day to the next may be impor-
tant to guide interventions; however, additional research
is needed for the CC-CA tool and all other available
fall-risk scoring tools. The CC-CA tool is one-page and
easy to use; however, incorporation into an electronic
medical record might save nursing documentation time.
In addition, if trends were available, interpretation of the
findings may have been enhanced.

As with other fall-risk tools, hospital personnel will
need to determine specific actionable CC-CA risk scores

and fall-prevention measures for their patients with
cancer. A CC-CA score of 262, reflecting a 50% fall risk,
may be a reasonable indication to trigger standard fall-
risk interventions. In addition, clinical nurses should use
their judgment to consider a patient’s specific fall injury
risk. If the risk is high, the CC-CA fall-risk score thresh-
old for a possible fall event should be lowered (e.g., from
50% to 30% for patients with critically low platelet levels
or severe osteopenia). Prospective research and routine
clinical use of the CC-CA tool will provide new data to
optimize a risk-score threshold.

The CC-CA fall-risk score provides accurate risk
prediction that could be heightened if risk-score find-
ings are disseminated widely among the care team,
including nurse aides. In addition, supervisory clini-
cians may use the total CC-CA fall-risk score to identify
high-risk patients and apply resources judiciously
rather than using an all-or-none approach. The CC-CA
fall-risk score for in-hospital fall events is supported by
several strengths, such as being derived using a con-
temporary cohort of population-based patients with
diverse demographic characteristics, comorbidities,
and cancer diagnoses.

Conclusions

Fall risk for hospitalized patients, particularly those
with cancer, is a major safety issue. The CC-CA fall-risk
score uses routinely collected clinical data to predict the
risk of a fall event during hospitalization for patients
with cancer. Application of the risk score could influ-
ence the quality of care provided to patients by inform-
ing clinical decision making. In addition, the CC-CA
fall-risk score provides an evidence-based approach to
fall assessment that may improve fall prevention.
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