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Identifying Patients with Cancer at Risk of
Experiencing a Fall While Hospitalized
Joann M. Heaton
ABSTRACT

Inpatient falls are the most reported incidents in the acute care setting. Symptoms
associated with a diagnosis of cancer and treatment may increase risk for falls. The
objectives of this study were to identify the risk factors, and the most common risk
factors, of adult patients with cancer who fell while hospitalized. A retrospective,
matched, case-control audit of electronic medical records and occurrence reports was
conducted for 30 patients who fell and 30 patients who did not fall while under the care
of the inpatient oncology unit in a community hospital. Fall subjects and controls were
matched by cancer diagnosis and age. Results of the study (N = 30) revealed altered
cognition (p =.010), muscular weakness (p = .037), and a history of a fall in the past six
months (p = .045) as statistically significant fall risk factors. The audit of the electronic
medical records revealed variations in the nursing documentation of fall risk factors that
could increase the chance of assessments being omitted or communicated inaccurately to
other members of the care team. Additional studies are needed to examine risk factors for

falls in hospitalized oncology patient populations.
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Chapter One
Introduction

Patient harm resulting from falls is a recognized event of hospitalization that may
be reduced through nursing interventions. The Joint Commission, an independent, not-
for-profit organization that sets standards and accredits health care organizations in the
United States (The Joint Commission, 2007b), lists reducing the risk of patient harm that
results from falls in the hospital as an important goal in national patient safety goals for
2007 (The Joint Commission, 2007a).

Inpatient falls are the most frequently reported incidents in the acute care setting
(Gowdy & Godfrey, 2003). Falls and the injuries related to the falls result in
approximately $20.2 million annually in costs for diagnostic tests, injury repair,
rehabilitation, legal expenses, and patient and family dissatisfaction (Gowdy & Godftrey,
2003). A patient fall is categorized as a sentinel event which is an unexpected occurrence
that involves death or serious psychological or physical harm, or the risk of involving
death or such harm (The Joint Commission, 2007d). Patient falls are the sixth most
reviewed sentinel event of the 21 events reviewed by the Joint Commission. As of June
30, 2006, 5.4% of the sentinel events reviewed since January of 1995 were patient falls
(The Joint Commission, 2007¢).

Nursing and medical research conducted on falls in hospitalized patients have

explored multiple risk factors. Characteristics that are associated with falls in hospitalized



patients include gait or balance deficits, lower extremity problems, confusion, the use of
sedatives or hypnotics, the use of diabetic medications, increasing patient-to-nurse ratios,
and requiring transfer assistance (Krauss et al., 2005). The use of benzodiazepines, a
previous history of falls, and the need for maximum assistance are also considerations for
older aged inpatients (Frels, Williams, Narayanan, & Gariballa, 2002). Blood pathology
values that are associated with patient falls include anemia in older ambulatory patients
(Dharmarajan, Avula, & Norkus, 2006) and elevated alkaline phosphatase levels
(O’Hagen & O’Connell, 2005). Patient activities that are associated with falls included
elimination-related activities, especially in patients over 65 years old (Hitcho et al.,
2004). Risks for falls recognized by the Joint Commission include: a recent history of
falls; cognitive impairment and dementia; functional or mobility problems; balance
impairment; advanced age; use of assistive devices or ambulatory aids; attachment to
equipment; urinary incontinence; urinary frequency or urgency; postural hypotension;
dizziness or vertigo; medications; depression; visual or hearing deficits; decreased
peripheral sensation; and peripheral neuropathy (The Joint Commission, 2007c¢).

Risk assessment tools have been developed and evaluated for identifying risk
factors for falling. Simple fall risk assessment tools that had similar variables were shown
to exhibit sensitivity and specificity but could not be validated in a variety of clinical
settings or in routine clinical use (Oliver, Daly, Martin, & McMurdo, 2004). Many of the
tools developed for use with elderly populations were found to have wide variability in
overall usefulness and diagnostic accuracy (Perell, Nelson, Goldman, Luther, Prieto-

Lewis, & Rubenstein, 2001). The accuracy of nurses’ clinical judgments for identifying



hospitalized patients at risk for falls has been found to vary based on the educational
preparation of the nurse (Myers & Nikoletti, 2003).
Problem Statement

Many falls occur in inpatient settings. Few research studies have been conducted
on falls in hospitalized patients with cancer. In research that explored falls on different
specialty units in a hospital, the three units with the highest fall rates were the general
medicine, neurology, and oncology services (Hitcho et al., 2004). More research is
needed to explore fall occurrence in hospitalized patients with cancer in order to identify
fall risk factors related to cancer symptoms and side effects of treatments.

Research Objectives

The objectives of this research study are to:
1. Identify the fall risk factors of adult patients with cancer who fell while hospitalized;
2. Identify the most commonly occurring fall risk factors of the patients with cancer who
fell; and
3. Compare the fall risk factors of the adult patients with cancer who fell to matched adult
patients with cancer who did not fall while hospitalized.

Conceptual Definitions

A fall has been defined similarly by researchers conducting studies on patient
falls. The Kellogg International Work Group proposed that a fall be defined as “an event
which results in a person coming to rest inadvertently on the ground or other lower level
and other than as a consequence of the following: sustaining a violent blow; loss of

consciousness; sudden onset of paralysis, as in a stroke; (or) an epileptic seizure”



(Kellogg International Work Group, 1987, p. 4). Another research group defined a fall as
“a sudden, unintentional change in position causing an individual to land at a lower level,
on an object, the floor, or the ground, other than as a consequence of sudden onset of
paralysis, epileptic seizure, or overwhelming external force” (Feder, Cryer, Donovan, &
Carter, 2000, p. 1007). The Prevention of Falls Network Europe and Outcomes
Consensus Group defined a fall as “an unexpected event in which the participants come
to rest on the ground, floor, or lower level” (Lamb, Jorstad-Stein, Hauer, & Becker, 2005,
p. 1619). The institution where this study was conducted uses the Veterans Health
Administration’s definition of a fall as “a sudden, uncontrolled, unintentional downward
displacement of the body to the ground or other object excluding falls resulting from
violent blows or other purposeful actions” (Sarasota Memorial Hospital, 2008, p. 1;
Veterans Health Administration, 2004). For this study, the definition of a fall
incorporates the elements of the previous researchers’ proposed definitions and the
research institution’s definition. A fall is defined as a sudden uncontrolled and
unintentional change in position in which a person comes to rest on the ground, floor or
lower level that is not the consequence of a violent blow, sudden onset of paralysis, or
epileptic seizure. The fall can be witnessed or un-witnessed when the patient is found on
the floor or when the patient reports the fall.

A fall risk factor is a characteristic that increases a patient’s risk for falling.
Common patient characteristics assessed for risk for falling using various assessment
tools include mental status or cognitive impairment; history of a previous fall; mobility

impairment; specific or secondary diagnoses known to affect the risk for fall; difficulty



with toileting or incontinence; medications that affect balance or cognition;
polypharmacy; sensory deficits that involve vision, hearing, or sensation; balance
impairment; age; limitations in activities of daily living; physical status deficits such as
weakness or amputation; use of assistive devices; gender; and acuity of illness (Perell et
al., 2001).

Significance of the Study

From 2000 to 2003, the Surveillance Epidemiology and End Results cancer
statistics revealed the median age at diagnosis for cancer of all sites was 67 years
(National Cancer Institute, n.d.) and 55.9% of the cancer diagnoses were in patients 65
years or older (National Cancer Institute, n.d.). The increased age at diagnosis can place
patients with cancer at risk for falls when hospitalized.

Patients with cancer experience symptoms from their disease and the effects from
their treatments that increase their risk for falls. Patients with cancer may experience
diminished functional status, sensory-neurological deficits, nutritional deficits, poly-
pharmacy, and de-conditioning from fatigue (Holley, 2002). Patients with cancer may
experience nausea, vomiting, diarrhea, and suppression of bone marrow function from
chemotherapy or radiation therapy. Anemia from bone marrow function suppression and
malnutrition and electrolyte imbalances from gastrointestinal side effects may cause the
patient with cancer to experience fatigue and muscle weakness. Older patients with

cancer may also have other existing co-morbidities that place them at an increased risk

for falls.



Assessments of hospitalized patients with cancer need to focus on identifying risk
factors associated with the cancer disease process, the cancer treatment, and the unique
characteristics of the individual patient. Research on fall occurrences in hospitalized
patients with cancer will contribute to the existing knowledge. With better identification
of risk factors exhibited by oncology patients due to their disease process and treatments,
nurse awareness of fall risk can be enhanced and interventions can be implemented to
reduce the patient’s chance of falling.

The results of this study may provide more information concerning risk factors
associated with falls in hospitalized patients with cancer. The study may reveal risk
factors, such as cognitive, muscular or sensory deficits, that may affect a patient’s ability
to participate in care-related activities and also increase their risk of experiencing a fall

while in the hospital.



Chapter Two
Review of Literature

Oncology patients in the hospital are at risk of falling due to multiple factors
including altered cognition, muscular weakness, motor or sensory deficits, impaired
elimination, nausea and vomiting, a previous history of a fall, the use of sedating
medications, physical effects related to anemia or elevated alkaline phosphatase, and the
use of attached medical equipment. Inpatient falls are the largest reported incident in the
acute care setting (Gowdy & Godfrey, 2003). Falls can result in injury and increased
hospital stay (Hendrich, Nyhuis, Kippenbrock, & Soja, 1995).

The literature review presents studies that were conducted to evaluate patient and
care-related characteristics that increase a patient’s risk for fall in the hospital setting and
methods used to assess fall risk factors. Studies are also reviewed that focused on
abnormal blood pathologies that may result in signs or symptoms that increase a patient’s
risk of experiencing a fall.

Identification of Fall Risk Factors
Falls in Acute Care Settings

Hendrich, Nyhuis, Kippenbrock, and Soja (1995) conducted a retrospective case-
control study to explore fall risk factors in order to develop a concise risk model for falls
to be used in the clinical setting. The purpose of the study was to use logistic regression

to develop a risk model that could be used to assess and identify the various levels of risk



for fall in acute care populations, and to identify key areas based on the patients’ intrinsic
risk factors associated with the fall events that could be used for nursing interventions
and fall-prevention programs. The study was conducted at an 1120-bed acute care tertiary
hospital. The study sample consisted of 102 fall charts identified from all hospital
incident reports during a one month period. The fall charts were reviewed for risk factors
that were present at the time of admission and within 24 hours of the fall. The control
sample consisted of 236 non-fall charts reviewed at the time of admission and midpoint
through the hospital stay.

Data collection was performed for 22 risk factors the authors had identified as
being statistically significant in fall-related literature or had been known to be prevalent
in clinical practice. The median age of the fallers was 58 years, with a range of 9 to 104
years. The researchers used the logistic regression coefficient to calculate relative risk
values for the 22 risk factors. The analyses identified seven significant fall risk factors:
recent history of falls (RR = 9.1), depression (RR = 3.6), altered elimination (RR = 3.0),
dizziness or vertigo (RR = 2.9), primary cancer diagnosis (RR = 2.7), confusion or
disorientation (RR = 2.6), and altered mobility or generalized weakness (RR = 1.9)
(Hendrich et al., 1995).

The authors recognized that the risk factor model based on the identified
significant fall risk factors may not be of value for use in specialized areas of pediatrics,
obstetrics, critical care, or rehabilitation. This study did identify the diagnosis of cancer
as a risk factor for falls. The researchers noted that many of the patients who fell were not

identified as being at risk for fall at admission, but became at risk hours or days later.



This suggested the need for continuous monitoring of patients for changes (Hendrich et
al., 1995).

Hitcho et al. (2004) conducted a prospective descriptive study to describe the
epidemiology of hospital falls. The objectives of their study were to identify and analyze
the characteristics of patient falls, the types and circumstances of the falls, and the fall
rates by service and staffing patterns. The extent of serious injury as a result of the
inpatient falls was also assessed. The sample included all inpatient falls for medicine,
cardiology, neurology, orthopedics, surgery, oncology, and women and infant services.

In a sample of 183 patients who fell during the 13 week study period, the mean
age of the fallers was 63.4 years with a range from 17 to 96 years. Forty-four percent (n =
81) of the fallers were confused or disoriented at the time of the fall, 81% (n = 148) had
general muscle weakness, 36% (n = 66) had urinary frequency, and 38% (n = 70) had
lower extremity problems including weakness, swelling, loss of sensation, or missing
limbs. Medications received by fallers within 24 hours prior to the fall included agents
with central nervous system activity (58%, n = 106) and sedative-hypnotics (12%, n =
22). The patients who received a sedative-hypnotic at night fell more than patients who
did not receive the medication (p = .03) (Hitcho et al., 2004).

Activities associated with the falls included elimination-related activities (50%, n
= 92) and ambulation (19%, n = 35). Multivariate analysis revealed elimination-related
falls as a significant predictor of being injured from a fall (aOR = 2.4, 95% CI = 1.1-5.3).

Elimination-related falls were more common in patients who were aged 65 years or older



(p <.001). Being of age 65 years or older was of borderline significance for serious
injury (cOR = 3.5, 95% CI = 0.95-13.1) (Hitcho et al., 2004).

The oncology service had the third highest fall rate (3.75 per 1000 patient days)
and the second highest number of hospital days prior to fall (7 days, M = 10.5). The
oncology service had the highest rate of injury and highest rate of major injuries of the
seven services studied. Injuries were sustained in 74% of the oncology service falls with
11% resulting in moderate to severe injury. The authors suggested that oncology patients
may be at higher risk for fall-related injuries due to the anemia, thrombocytopenia, and
the increased risk for pathologic fractures typically experienced by this group. However,
it was unclear to what extent pathologic fractures may have been a cause rather than a
result of the fall (Hitcho et al., 2004).

Krauss et al. (2005) performed a prospective case-control study to analyze
potential risk factors for inpatient falls and to describe the circumstances surrounding the
falls at a 1300-bed urban academic hospital. The fall sample was drawn from the
hospital’s online adverse events reporting system for the period from June 6 through July
13, 2003. The fall sample consisted of 98 inpatient first falls reported for the medicine,
cardiology, neurology, orthopedics, surgery, oncology, and psychiatry services. Excluded
from the study were falls in the obstetrics service, falls during physical therapy sessions,
and second falls by the same patient. Three controls per patient fall were randomly
selected and matched based on the approximate length of stay. The fall and control

patients were age 18 years and above.
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Results of the study showed that at the time of the fall, 46% (n = 45) of the
patients were ambulating and 47% (n = 46) of the falls were elimination-related. Muscle
weakness was reported as the primary reason for the fall in 36% (n = 35). Thirty-seven
percent (n = 36) of the falls resulted in injury. The risk of falling increased as age
increased (Pearson’s chi-square = 7.04, p = .008). A multivariate analysis revealed
significant predictors for an increased risk for fall including gait/balance impairment or
lower extremity problems (¢OR = 0.9, 95% CI = 2.0-41.0), confusion (aOR = 3.6, 95%
CI = 1.6-8.4), use of sedatives or hypnotics (¢OR = 4.3, 95% CI = 1.6-11.5), and activity
level of “up with assistance” compared to “bathroom privileges” (aOR = 8.7, 95% CI =
2.3-32.7). Having urinary or stool incontinence or frequency was identified as a
borderline significant fall predictor (aOR = 2.3, 95% CI = 0.99-5.6) (Krauss et al, 2005).
Falls in Oncology and Palliative Care Settings

O’Connell, Wellman, Cockayne, and Baker (2005) used a prospective cohort
design study to examine fall risk factors and the nature of falls in oncology and palliative
care units at a private hospital. The purpose of this study was to explore and identify the
factors associated with patient falls in the oncology and palliative care setting, and to
provide empirical evidence that could be used to guide fall prevention interventions in
these settings. The participants were recruited from the oncology and palliative care units
at a private hospital. The sample consisted of 227 patients aged 26 to 90 years with a
mean age of 67.7 years (SD = 13.83).

Data were collected twice over a nine month period, within the first four days of

admission (T1) and within four days post-fall (T2). Of the 227 participants, 34
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experienced falls. The mean age of fallers (M = 74.79 years, SD = 9.97) was significantly
higher (¢[58.96] = 4.20, p = .000) than the mean age for non-fallers (M = 66.45 years, SD
= 14.06). Two-tailed #-test analysis revealed that fallers (n = 18, M =2.61, SD = 0.78) had
a significantly higher (¢/25.14] = -5.35, p = .000) mean ECOG (Eastern Cooperative
Oncology Group) score than non-fallers (n = 193, M =1.53, SD = 1.19). As a patient’s
ECOG performance score increases, the patient’s ability to carry out activities of daily
living decreases. The Non-parametric Mann-Whitney U test was used to analyze total
confusion scores, orientation, and muscular functioning. Results showed that fallers were
less alert (U = 1532.00, p = .03), less attentive (U = 1317.50, p = .04), and more confused
(U=1210.00, p = .01) than non-fallers. Fallers were significantly more likely to respond
with the incorrect month (U = 1308.50, p = .000) and incorrect year (U = 1362.50, p =
.001). Fallers had significantly decreased muscle strength as measured by the right arm
push (U= 1170.0, p =.01) and the left arm push (U = 1198.5, p = .01). The two-tailed ¢-
test was used to analyze self-rated fatigue level, resulting in a significant difference
between faller reported fatigue (¢[199] = -2.62, p = .01) and non-faller reported fatigue.
The results suggested that the fallers were more fatigued at T1 than non-fallers
(O’Connell et al., 2005).

Post-fall interview data collection revealed that falls occurred more often in the
morning (40.6%, n = 13) and in the bathroom (50%, n = 14). Of the patient and nurse
participants, 46.4% (n = 13) indicated that nothing could have been done to prevent the
fall or that they did not know what could have been done to prevent the fall. Causes of

falls were identified as poor patient condition, patient’s lack of knowledge of equipment
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use, lack of nursing assistance due to either the nurse not being available or the patient
not seeking assistance, ambulating factors, and toileting issues (O’Connell et al., 2005).
Blood Pathology Values as Fall Risk Factors

In their study on the epidemiology of hospital falls, Hitcho et al. (2004) suggested
that oncology patients may be at higher risk for fall-related injuries due to the anemia,
thrombocytopenia, and the increased risk for pathologic fractures typically experienced
by patients with cancer. O’Hagen and O’Connell (2005) investigated possible
correlations between blood pathology values and patient falls in their retrospective study
at a 220 bed acute-care hospital. The objectives of the study were to determine if blood
pathology values differed between patients who fell and patients who did not fall, and to
determine if the number and type of identified fall risk factors differed between the
patients who fell and the patients who did not fall. The sample consisted of 110 patients
who fell and 110 patients who did not fall matched by case-mix type and length of stay.
Information collected from the patients’ medical records included, age, gender, a history
of falls, confusion, continence status, medications, presence of intravenous therapy, and
various blood values. Blood values reviewed included electrolytes, proteins, liver
enzymes, alkaline phosphatase, hemoglobin, and blood cell counts.

Statistical significance of the variables was determined using measures of central
tendency, chi-square tests, and #-tests. The difference between the mean age of the
patients who fell (M = 78.90, SD = 9.58) and the patients who did not fall (M = 74.72, SD
= 10.43) was statistically significant (p < .05). Of the fall risk factors examined between

the two groups, only confusion was found to be statistically significant (chi-square =
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27.78, df =1, p=.001). Of the blood pathology values analyzed, only alkaline
phosphatase (chi-square = 4.47, df = 1, p = .036) was found to be significantly related to
the patients who experienced a fall. Anemia was not found to be statistically significant
for the patients who had fallen (O’Hagen & O’Connell, 2005).

The sample of this study was small and the results do not support the findings of
other fall risk factor research studies. This study did support advanced age and confusion
as fall risk factors. The researchers did identify a blood pathology value, alkaline
phosphatase that could be used as an objective measure for risk of falling. The enzyme
alkaline phosphatase is used as a tumor marker and is elevated in conditions involving
bone disease, metastases to the bone or liver, leukemia, and other malignancies (Jacobs,
Oxley, & DeMott, 2002). The authors noted that patients with these conditions may
experience lethargy, weakness, confusion, or malnutrition that may increase their risk for
falling (O’Hagen & O’Connell, 2005).

Patients with cancer experience anemia as the result of the cancer disease process
and treatment. Existing co-morbidities may also increase a patient’s with cancer risk of
developing anemia. Patients with anemia experience fatigue and muscular weakness that
may increase their risk for falling. Dharmarajan, Avula, and Norkus (2006) performed a
prospective case-control study to examine the relationship between anemia and the risk of
falling during hospitalization in ambulatory older adults. The sample consisted of 362
ambulatory older male (n = 166) and female (n = 196) adults admitted to the university
medical center from June 2001 through December 2004. The ambulatory older adults

were from the community (z = 210) and from nursing homes (n = 152). Patients who fell
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were matched by age and gender with patients who did not fall. The study participants
had a mean age of 76.9 years (SD = 9.9) with a range of 59 to 104 years.

Analyses were performed to detect significant differences in patient
characteristics using student #-tests, chi-square analysis, and one-way analysis of variance
testing. Analysis of the 362 participants revealed that females (M = 78.4 years, SD =
10.0) were significantly older (p = .002) than males (M = 75.2 years, SD = 9.5). Mean
hemoglobin levels were significantly (p = .036) higher in males (M = 12.7 g/dL, SD =
1.9) than in females (M = 12.3 g/dL, SD = 2.0). Anemia occurred more often (p =.032) in
males (54%) than in females (42%) (Dharmarajan et al., 2006).

Analyses of fall characteristics were performed using student #-tests, chi-square
analysis, and Fischer’s exact tests. Falls occurred in 198 (54.7%) of the 362 patients
studied with 82% of the falls occurring in patients with anemia or borderline anemia.
There were no significant differences between fallers and controls for age (p = .283) or
gender (p = .554). Patients who fell had significantly lower mean hemoglobin levels (12.0
vs. 13.0 g/dL, p <.00005), lower mean hematocrit (36.6% vs. 39.2%, p <.00005), higher
prevalence of anemia (56% vs. 38%, p = .001), and a longer length of hospital stay (14.2
days vs. 7.3 days, p <.00005) than did the controls. Multivariate logistic regression
analysis revealed that patients with anemia had a significantly higher risk of falls than
patients without anemia (OR = 1.86, 95% CI = 1.16-2.82, p = .008). Age, gender, and
place of residence were not found to be independent predictors of falling while

hospitalized (Dharmarajan et al., 2006).
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Neurological Fall Risk Factors

In their study on inpatient falls, Krauss et al. (2005) found that gait or balance
impairment or lower extremity problems were significant risk factors for falling.
Peripheral neuropathy is a known side effect of cancer treatments. Peripheral neuropathy
can cause limitations in lower extremity function that can place a patient with cancer at
risk for falling. Richardson and Hurvitz (1995) conducted a retrospective case-control
study to examine the association between falls in the elderly and peripheral neuropathy.
They hypothesized that peripheral neuropathy was not a risk factor for falls and that
peripheral neuropathy was just a marker for some other condition that is the actual cause
of falls in the elderly population. The sample was drawn from the researchers’ medical
center patient database and consisted of 20 patients with axonal peripheral neuropathy
and 20 control subjects matched by age and sex. The average age for the peripheral
neuropathy subjects was 66.7 years with a range of 52 to 80 years, and the average age of
the control group was 67.3 years with a range of 50 to 82 years. The matched pairs
consisted of 15 male pairs and 5 female pairs.

Data collection consisted of interviews and physical examinations. The interviews
gathered information on the subjects’ past medical histories, present medications, falling
incidents in the previous year, injuries associated with the falls, experiences of repetitive
stumbles, and feelings of unsteadiness. Fall events were excluded if the patient could not
provide information about the fall or if the fall involved symptoms of dizziness,
weakness, dyspnea, or altered consciousness. The physical examinations collected

neurological information on deep tendon reflexes, plantar responses, vibratory sense,
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position sense at the toe and ankle, Romberg testing, finger to nose and heel to shin
maneuvers, rapid altering movements of the hands and feet, pronator drift, gait, rigidity
or spasticity by passive range of motion, and unipedal stance time. The lower extremity
musculoskeletal examination looked for evidence of over-pronated feet, hammer toes,
arthritis, or restricted range of motion of the hips, knees, or ankles (Richardson &
Hurvitz, 1995).

Comparisons were made of the odds of falling or having a near fall for the
subjects with peripheral neuropathy and the controls. Peripheral neuropathy was found to
be significantly associated with the study participants’ self-reports of falls and postural
instability. In the previous year, the peripheral neuropathy group experienced 11 (55%)
falls and the control group experienced 2 (10%) falls (OR =17, 95% CI = 2.5, > 100). Of
the 9 peripheral neuropathy subjects who did not report a fall, 7 (77%) reported repetitive
stumbles or unsteadiness with no reports of stumbles or unsteadiness from the control
group (OR =13, 95% CI=1.5,> 100) (Richardson & Hurvitz, 1995).

The role of risk factors was examined and analyzed using chi-square analysis. A
total of 24 fall-associated risk factors were identified in the peripheral neuropathy group
and 18 identified in the control group. There were no significant differences between the
groups in the total number of other known fall-associated risk factors. There were
significantly more (p <.01) peripheral neuropathy subjects (n = 10) on medications
associated with falls than control subjects (n = 1). The control group (rn = 6) had

significantly more (p <.05) musculoskeletal abnormalities than the peripheral neuropathy
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group (n = 1). No statistically significant differences were found when these risk factors
were compared between the faller or non-faller groups (Richardson & Hurvitz, 1995).

Differences in physical examinations were analyzed using chi-square or Fischer’s
exact test. When compared to the control group, the peripheral neuropathy group had a
significantly greater number of participants with abnormal deep tendon reflexes (p <
.001), abnormal gait (p < .05), abnormal position sense at the toe (p < .0005), abnormal
position sense at the ankle (p <.05), Romberg testing unsteadiness (p < .005), decreased
unipedal stance time (p < .01), and decreased vibratory sense at the toe (p < .001), ankle
(p <.0005), and finger (p < .005). The peripheral neuropathy participants who fell had
significantly worse vibratory sense at the finger (p <.05) and ankle (p <.05), and
significantly decreased unipedal stance time (p < .05) than the peripheral neuropathy
participants who did not fall. Between the peripheral neuropathy participants who fell and
those who did not fall, no significant differences for toe and ankle position sense, or any
of the nerve conduction parameters were found (Richardson & Hurvitz, 1995).

Visovsky and Daly (2004) conducted an exploratory pilot study to determine the
pattern of change in the function of peripheral nerves that occurs among individuals
receiving cancer treatment with known neurotoxic agents. They conducted the first
prospective study using comprehensive clinical measures of muscle and peripheral nerve
changes resulting from either a biotherapy or combination chemotherapy regimen.

The participants were recruited from three Midwestern cancer centers. The small
convenience sample consisted of 16 people diagnosed with cancer who were receiving

either the combination chemotherapy of carboplatin and paclitaxel or the biotherapy
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interferon alpha-2b. The eight men and eight women had a mean age 59 years with an
age range from 28 to 79 years. All of the participants were European Americans. Seven
were receiving treatment for malignant melanoma, four for ovarian cancer, and five for
non-small cell lung cancer (Visovsky & Daly, 2004).

Various instruments were used by an experienced nurse practitioner to collect
physical assessment data on visual acuity, hearing, deep tendon reflexes, vibratory sense,
sensory perception of touch, lower extremity strength, and supine and standing blood
pressure. Descriptive statistics were used to analyze the data. Regression slopes were
calculated to show the changes in the different peripheral nerve function measures with
treatment progression. Changes were noted from baseline to completion of the 12 weeks
of therapy in vision (8% decline), deep tendon reflexes (6% decline), vibratory sense
(10% decline), cutaneous sensation (3% decline), balance (18% decline), muscle strength
(minimal decline), and positional blood pressure (mean change of 6 mm Hg at baseline to
15 mm Hg at four weeks and 7.5 mm Hg at twelve weeks). The researchers suggested
that the orthostatic blood pressure changes may have been due to volume depletion as a
result of the side effects of the therapy (nausea, vomiting, or a decrease in food and fluid
intake). Hearing was affected as evidenced by the onset of conductive or sensorineural
hearing losses after the total 12 weeks of treatment. The magnitudes of the changes were
small and not statistically significant. No changes in gait were noted (Visovsky & Daly,

2004).
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Assessment of Fall Risk Factors

In a study performed by Almadrones, McGuire, Walczak, Florio, and Tian (2004),
two scales assessing peripheral neuropathy and functional status were evaluated. A
repeated measure methodologic design study sought to evaluate the psychometric
properties of a functional status scale and a peripheral neuropathy scale secondary to
neurotoxic chemotherapy. This study was conducted within a Gynecologic Oncology
Group (GOG) phase III clinical trial for women with advanced epithelial ovarian cancer.
The clinical trial participants randomly received either six cycles of cisplatin with
cyclophosphamide or six cycles of cisplatin with paclitaxel. The subjects were recruited
from eight GOG institutions participating in the phase III clinical trial. At the beginning
of the study, the sample consisted of 88 women with a mean age of 58 years (SD = 11.2).
They were predominately white (89%, n = 78) with a good functional status at baseline.

Standard GOG forms from the clinical trial were used to collect data on patient
registration, surgical and pathologic descriptions, chemotherapy and toxicity assessments
for each cycle, and response and ongoing follow-up. GOG toxicity criteria were used to
grade side effects. The five-point GOG Performance Status Scale was used for criterion
validity analysis of the functional status scale and the peripheral neuropathy scale. The
GOG Performance Status Scale rates the patient’s ability to perform activities on a scale
from 0 (fully active) to 4 (completely disabled, no self-care). The functional status scale
being tested in this study contained subscales for six physical function items and two role
function items. The peripheral neuropathy scale consisted of 11 symptom items. Four-

point Likert-type scales were used to score the functional and symptom items from 1 (not
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at all) to 4 (very much). The functional status scale and the peripheral neuropathy scales
were combined into one questionnaire. The GOG nurses performed neurologic
assessments of the patients and assisted the patients with the completion of the
questionnaires before they left the clinic. Data were collected prior to the initiation of the
chemotherapy (T1) and after six cycles of chemotherapy prior to a second-look
laparotomy (T2). Only 67 patients participated at T2 (Almadrones et al., 2004).

Internal consistency reliability was evaluated using Cronbach’s coefficient alpha,
yielding acceptable levels. Coefficients obtained at T1 (n = 88) and T2 (n = 67) were 0.83
and 0.83 respectively for the physical function subscale, 0.96 and 0.92 for the role
function subscale, and 0.91 and 0.89 for the peripheral neuropathy scale. Criterion
validity was evaluated using the Rank Correlation test. Physical function (p = .0032) and
role function (p = .0088) correlated positively with GOG performance status. The
peripheral neuropathy scale correlated positively (p = .0116) with the GOG toxicity
criteria. Exploratory factor analysis suggested that the functional status scale had a two-
factor structure representing general and specific mobility factors. The analysis also
revealed that the peripheral neuropathy scale had a two-factor structure represen