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Objective: to determine the incidence and rate of risk of falls
in adult patients treated for hematologic malignancies in the
Intensive Hematology Unit of a reference hospital. Method:
this is a retrospective observational study. A total of 101
patients were evaluated. The occurrence of falls was obtained
from records of the unit and the predictive variables of the
Hendrich II model were collected, namely: sex, presence of
dizziness or vertigo, mental confusion, elimination problems,
depression, use of benzodiazepines, use of anticonvulsants,
and the Get up and Go test. Results: two fall events were
reported in 101 patients (incidence of 1.98% over a 1.5-
year period). Based on the cut-off point 5 of the Hendrich
II Model, 30 patients (29.7%) were at risk of fall at the
moment of hospital admission, 41 (40.6%) in the middle of
the hospitalization period, and 38 (37.6%) at the moment
of hospital discharge. Conclusions: patients treated for
hematological malignancies presented low incidence and high

risk of falls during hospitalization.
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Introduction

Patient falls are still the most common of the
adverse events reported in acute care centers, causing
morbidity, mortality, fear of falling and prolonged loss
of mobility, which may shorten people’s life span®2,
Falls correspond to an event of high incidence in the
hospital environment, with percentages between 1.1%
and 22%, depending on the specificity of the patient®,

Three types of patient falls have been identified:
(a) accidental (caused by the patient, such as slips or
stumbling, usually attributed to some environmental
hazard such as water on the floor); (b) anticipated
physiological (falls of people considered at risk of falling);
and (c) unanticipated physiological (falls attributed to
physiological factors that cannot be predicted before the
first fall)®. Physiological falls in hospitals account for
78% of the total falls, and they have been, therefore,
the focus of many investigations attempting to identify
factors associated with risk of falls>).

Patients hospitalized for cancer have even higher
frequencies of falls, with a higher rate of injury, and
greater severity when compared to hospitalized patients
who do not have cancer(>¢9, About 23% to 42% of falls
in patients hospitalized for cancer result in injuries,
of which 2% to 9% end in severe events (fractures,
subdural hematoma, excessive bleeding and death)(:°-
11)_

In this context, presence of diagnosis of cancer
is already considered a risk factor for falls during
hospitalization®. Younger patients admitted to oncology
units, intensive care units, and units of infectious diseases
are at increased risk of falls®., The cancer patients
with the highest risk of falls during hospitalization are
those with hematologic malignancies, brain cancer with
presence of metastasis, those receiving transfusion
of blood products, those under administration of
chemotherapy, and those who had complications during
the hospitalization period®. Another more recent study
identified the use of technical help, history of falls, and
presence of fatigue as risk factors among hospitalized
cancer patients®.

In patients treated for hematologic malignancies,
falls during periods of hospitalization may be related
to: pathophysiological factors such as anemia and
fatigue; effects of different treatments (chemotherapy,
radiotherapy, transplantation of hematopoietic
progenitors) such as diarrhea, vomiting, dizziness,
muscle weakness, limited mobility; frequent changes
in the state of health that characterize this population
during hospitalization; and the manifestations of the

disease3-19),

A significant number of investigations about falls
have been conducted in elderly populations, whether
in community-dwelling elderly or those in long stay
institutions. However, there is little information on the
incidence and risk of falls in the hospital environment
among inpatients undergoing treatment of hematologic
malignancies, which correspond mainly to young people.
Knowing the incidence of falls and the related factors
generates relevant information for care managers of
hospitalized patients. To do this, it is necessary to use
validated scales for the identification of risk of falls,
such as the predictive Hendrich II Fall Risk Model, which
is easy to use and previously applied to oncological
populations(®7),

Thus, the objective of this study is to determine the
incidence and the risk of falls in adult patients treated
for hematologic malignancies during hospitalization
at the Intensive Hematology Unit of a reference
hospital between January 2016 and June 2017. It was
hypothesized that patients hospitalized for treatment
of hematological cancer would have a high incidence of
falls and a high risk of falls, depending on aggressive
treatments.

Method

This was an observational study with a retrospective

longitudinal design developed at the Intensive
Hematology Unit of a reference hospital between January
2016 and June 2017. The Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
guide was used to report observational studies(®.

The present study was approved by the Ethics
Committee and approved on 26/07/2016.

All clinical records of patients admitted for
treatment of chemotherapy, chemo-radiotherapy or
transplantation of hematopoietic progenitors at the
Hospital Hematology Unit between January 2016 and
June 2017, aged 18 years or older, with complete
medical history and (daily) record of risk of falls were
used. The exclusion criterion were: clinical records of
patients with a history of hospitalization in the intensive
hematology unit for apheresis.

Among a total of 158 cards, 101 met the eligibility
criteria and were used in the study. In this study, using
the predictive Hendrich II model, the risk assessments
of falls made in the unit at the beginning, middle and
end of the hospitalization period were considered.

Data on falls were collected through the revision of
the Hospital Record of Falls, which contains a registry of
all the events that happened in the Unit, including the
falls, with a description of the situation and the place

where they occurred.
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Sociodemographic and clinical antecedents and
information on the risk of falls were obtained from the
review of 101 selected medical records with complete
histories.

The literature presents some predictive models of
falls for hospitalized patients, including the Morse scale
(MFS), the fall risk scale (STRATIFY), the Cleveland Clinic
Capone-Albert (CC-CA) and the predictive Hendrich II
model“*17-19, Among these, only the last two were used
for the oncological population.

For this study, the Hendrich II model was chosen
because it includes criteria well established in the
literature, validated and previously used in intensive
hematology units. The Spanish version, which has
undergone linguistic validation in Chile, was requested
by e-mail to the authors. This instrument was chosen
because it is quick and easy to apply and does not
consider the bias of age, unlike other instruments
commonly used to assess the risk of falls in health
institutions. This model was built based on intrinsic
factors of the physiological conditions of risk, excluding
extrinsic factors. Furthermore, an important value is
attributed to factors related to mobility*-). This model
also proved useful when applied in an emergency service
to predict falls in the community and recurrences to the
emergency service®,

The Hendrich II model contains eight predictors
of risk of falls and can be used in several populations
of acute patients. This model evaluates independent
risk factors, namely: 1) Confusion, disorientation,
impulsivity; 2) Symptomatic depression; 3) Altered
eliminations; 4) Dizziness or vertigo; 5) Male gender; 6)
Administration of antiepileptic drugs; 7) Administration
of benzodiazepines; and 8) Low performance in the Get
up and Go test>7:21),

The final result corresponds to the sum of the
individual scores of the factors above mentioned,
the total score being 16. Scores of five or more are
considered to indicate high risk of falls and require
preventive measures*>57),

Patients who were categorized with scores equal
to or greater than five according to the model received
preventive strategies at the Unit, such as: installation
of signaling at the entrance of the room, light on inside
the room, bed with grills at the top, supervision of the
steps in the room, supervision and use of appropriate
footwear, paramedic care in the bathroom, installation
of a portable bathroom inside the room if necessary,
wearing of a ring bell, use of glasses or hearing aid if
the patients were users of these devices, daily physical
therapy care except weekends and holidays, as well as
education directed to health personnel, patients and

families.
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Linguistic validation was performed in this study,
in which 20 health professionals participated, including
nurses and kinesiologists, led by an external bilingual
health professional and whose native language was
Spanish. The evaluators of risk of falls corresponded
to a kinesiologist and a clinical nurse belonging to
the intensive hematology unit. They were trained in
the application of the evaluation instrument and later
calibrated; the agreement was evaluated with the kappa
index. The Kappa index of agreement between the two
evaluators of the risk of falls (with and without risk of
fall) was 100% (kappa = 1.0, p < 0.001). Considering
each of the variables of the Hendrich II model, there was
a 100% agreement in most of them, except for the Get
up and Go test (kappa = 0.455, p = 0.017).

All data collected were organized in an Excel
spreadsheet and later analyzed in the SSPS with
descriptive statistics, such as absolute and relative
frequency, mean and standard deviation. To verify the
association between the occurrence of falls and the
predictive variables, the chi-square test corrected with
the Fisher’s exact test was used. The Wilcoxon test was
applied to compare the Hendrich II score for the risk
of falls between the moment of hospital admission, the
middle of the hospitalization period, and the end of the
hospitalization period. A p < 0.05 was used in all tests.
It was not possible to perform a regression analysis with
the outcome falls because the number of fall events was
very low.

Results

The mean age of the patients was 35.6 (SD =
13.6) years. Table 1 presents the sociodemographic and
clinical characterization of the participants, considering
the general sample and the fall events. The majority
of the participants were male (64.4%), the prevalent
diagnosis was acute lymphoblastic leukemia (41.6%),
and the majority were submitted to transplantation of
hematopoietic stem cells (58.4%). The two women who
suffered falls during the hospitalization period were
treated with chemotherapy and radiotherapy, without
transplantation.

Incidence and risk of falls

Two fall events were reported in 101 patients,
with an incidence rate of 1.98% over a period of 1.5
years. The two events occurred at the time the patients
performed hygienic activities with excretion in the
portable bathroom in the bedroom and bathroom.

Table 2 presents the description of all variables
of the Hendrich II Model to predict falls in hospitalized
patients. It was observed that at the moment of
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Table 1 - Sociodemographic and clinical characterization of the study participants of the sample in general and in
relation to the fall events (n = 101), Santiago, Chile, RM, Chile, 2016-2017

AI(I:;t:)e;;ts Witho(unt =f;i;)l)event With fall event (n=2)
n* (%) n* (%) n* (%)

Sex

Male 65 (64.4) 65 (65.7) -

Female 36 (35.6) 34 (34.3) 2 (100)
Marital status

Single 45 (44.5) 45 (45.5) -

Married/civil union 54 (53.5) 53 (53.5) 1(50)

Separated/divorced 2(2.0) 1(1.0) 1 (50)
Diagnosis

Acute Lymphoblastic Leukemia 42 (41.6) 41 (41.4) 1 (50)

Acute Myeloid Leukemia 14 (13.9) 14 (14.1) -

Hodgkin’s lymphoma 20 (19.8) 19 (19.2) 1(50)

Non-Hodgkin’s Lymphoma 6 (5.9) 6 (6.1) -

Multiple myeloma 17 (16.8) 17 (17.2) -

Severe spinal aplasia 1(1.0) 1(1.0) -

Bulky lymphoma 1(1.0) 1(1.0) -
Treatments

Chemotherapy 100 (99.0) 98 (99.0) 2 (100)

Radiotherapy 32 (31.7) 30 (30.3) 2 (100)

Immunotherapy 6 (5.9) 5(5.1) 1(50)

Transplantation of hematopoietic progenitors 59 (58.4) 59 (58.6) -
Type of transplant

Autologous 42 (41.6) 42 (42.4) -

Allogeneic haploidentical 11 (10.9) 11 (11.1) -

Identical allogeneic family donor 6 (5.9) 6 (6.1) -
Comorbidities

Hypertension 8(7.9) 8(8.1) -

Diabetes Mellitus 3(3.0) 3(3.0) -
Habits

Smoker 10 (9.9) 10 (10.1) -

Regular consumption of alcohol 17 (16.8) 17 (17.2) -

Drugs (marijuana/cocaine paste) 4(4.0) 4 (4.0) -

n* - number of participants (absolute frequency)

hospital admission as well as in the middle and at the
end of the hospitalization there was a low frequency
of reports of mental confusion, depression and use of
anticonvulsive medication among patients hospitalized
for hematological cancer. In turn, most patients had
problems with eliminations and used benzodiazepines.
Dizziness was more frequent in the middle (30.7%) and
at the end of hospitalization (28.7%) when compared to
the moment of admission (21.8%). In the Get Up and
Go Test, it was found that few patients could be alone in
the first attempt at the moment of admission (37.6%)

and that this frequency was still lower at the middle of

the period of hospitalization (17.8%) and at hospital
discharge (15.8%).

Using the cut-off point of five from the Hendrich II
Model, 30 patients (29.7%) were at risk at the moment
of hospital admission, 41 patients (40.6%) in middle of
the hospitalization, and 38 patients (37.6%) at hospital
discharge.

A significant association was found between the
presence of falls during hospitalization and the variable
dizziness at hospital admission (x> = 7.2, p = 0.047
corrected with Fisher’s exact test). The other variables
of the Hendrich II model were not associated with the
presence of falls (p > 0.05).

www.eerp.usp.br/rlae
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A statistically significant difference was observed
between the Hendrich II scores at the beginning and at
the end of the hospitalization (p = 0.005) and between
the beginning and the middle of the hospitalization period
(p < 0.01). The risk  of

median falling at

the moment of admission  [Median
(Md) = 3; (IR) = 2]
was lower than that at the middle of the hospitalization
period (Md = 4, IR =

(Md = 4, IR = 2).

hospital

Interquartile interval

2) and at hospital discharge

Table 2 - Characterization of the criteria for risk of falls of the Hendrich II model at hospital admission, at the middle

of the hospitalization period, and hospital discharge in the general sample and according to the presence of fall events

(n = 101), Santiago, Chile, RM, Chile, 2016-2017

. - Middle of the . .
Hospital admission hospitalization period Hospital discharge
All No fall With fall All No fall With fall No fall With fall
. f All
patients event event patients event event (n=101) event event
(n=101) (n=99) (n=2) (n=101) (n=99) (n=2) (n=99) (n=2)
n* (%) n* (%) n* (%) n* (%) n* (%) n* (%) n* (%) n* (%) n* (%)
Mental confusion 0(0) 0 (0) 0(0) 1(1.0) 1(1.0) 0(0) 1(1.0) 1(1.0) 0(0)
Depression 6 (6.0) 6 (6.1) 0(0) 7 (6.9) 7(7.1) 0(0) 4 (4.0) 4 (4.0) 0(0)
Problem with eliminations 98 (97) 96 (97.0) 2 (100) 101 (100) 99 (100) 2 (100) 101 (100) 99 (100) 2 (100)
Dizziness 22(21.8) 20(20.2) 2 (100) 32(30.7) 31(31.3) 1(50.0) 29 (28.7) 28(28.3) 1(50.0)
Male sex 65 (64.4)  65(65.7) 0(0) 66 (65.3) 65 (65.7) 1(50.0) 66 (65.3) 66 (66.7) 0(0)
Use of anti-convulsant medication 1(1.0) 1(1.0) 0 (0) 1(1.0) 1(1.0) 0 (0) 1(1.0) 1(1.0) 0 (0)
Use of benzodiazepines 95(94.1)  93(93.9) 2 (100) 99 (98.0) 97 (98.0) 2 (100) 98 (97.0) 96 (97.0)  2(100)
Get up and Go Test — Get up from a chair
Get up in one movement 38 (37.6) 38(38.4) 0(0) 18 (17.8) 18(18.2) 0(0) 16 (15.8) 16 (16.2) 0(0)
Pushes and get up on the
first attempt 49 (48.5) 48 (48.5) 1(50.0) 59 (58.4) 58 (58.6) 1(50.0) 62 (61.4) 61(61.6) 1(50.0)
Able to get up after several 9(89)  8(81)  1(500) 19(188) 18(182) 1(500) 18(17.8) 17(17.2) 1(50.0)
attempts
Unable to get up alone 5(5.0) 5(5.1) 0(0) 5(5.0) 5(5.1) 0(0) 5(5.0) 5(5.1) 0(0)

n* - number of participants (absolute frequency)

Discussion

It was found that patients treated for hematologic
malignancies during hospitalization had a low incidence
rate of falls (1.98%), which was within the percentages
found in the international regarding
hospitalized adult patients (1.1% - 22.0%)%?2), It is
possible that this low incidence rate is due to the fact

literature

that the patients were mainly young people (mean age
35.6 years). Also, in the Intensive Hematology Unit in
this study, traditional measures of fall prevention were
used by the nursing team, including: keeping the bars
up, keeping the room well lit, using a ring bell, wearing
of proper shoes, supervising the floors, assisting the
patient during the shower, using signals at the entrance
of the room, and daily evaluation of the risk of falls.
Furthermore, patients were seen at daily basis by
a kinesiologist (physical therapist) who performed
education activities to patients and their families, and
a daily exercise routine to promote change of positions
and transfers, mobility, balance and stability training
exercises that favor independence in everyday activities,
in accordance with international recommendations(7:23-24),
Thus, the daily assessment of the risk of falls in patients

www.eerp.usp.br/rlae

under treatment for hematologic cancer is recommended
to identify patients at risk and to implement appropriate
prevention measures  with a  multidisciplinary
approach®®, The low number of adverse events, such
as in-hospital falls is an indicator of the quality of the
nursing service®.

Falls are a very important issue in the health of
hospitals. Despite global efforts to prevent falls, there
has been an increase in the number of patient falls in
hospitals and other health services. This increase can
be explained by the increase in the recording systems
of these patients, in the number of elderly patients,
patients more severely affected by diseases, and patients
with higher impairments, including patients with high
sedation and shorter time spent by the nursing staff
at the patient’s bedside®®®. It was shown that cancer
patients suffering from fall events have a higher risk of
dying compared to non-cancer patients who suffer falls
(odds ratio = 2.58, 95% CI: 1.91-3.49)?".

When considering the predictive Hendrich II model
for the evaluation of risk of falls, this study identified that
people treated for hematologic malignancies presented

a higher prevalence of risk of falling in the middle of the
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hospitalization period (40.6%) compared to admission
(29.7%) and hospital discharge (37.6%). These results
are similar to those obtained in another study®?.
This can be explained by aggressive treatments that
patients receive, such as chemotherapy for induction,
consolidation or

transplantation of hematopoietic

progenitors, which produce important symptoms,
including fatigue®®, mucositis, nausea, diarrhea and
vomiting, pain and lack of appetite®. In addition,
infections that produce febrile neutropenia (prevalence
around 40%), a condition that prolongs hospitalization,
delays new cycles of chemotherapy, and even increases
mortality, is common in these patients©9,

In this study, a significant association between
the presence of dizziness at hospital admission and the
occurrence of falls during hospitalization was identified.
In addition, dizziness was found to be more present in
the middle (30.7%) and at the end of hospitalization
(28.7%), when compared to hospital admission (21.8%).
Dizziness has been identified as a risk factor associated
with falls in the hospital context®Y. In patients treated
for hematologic malignancies during hospitalization,
dizziness is a symptom that may be present and be
produced by multiple factors, such as: side effects of
chemotherapy in the central nervous system (vinca
alkaloids, cytarabine and methotrexate), orthostatic
hypotension, fatigue, anemia and use of drugs such as
benzodiazepines*7:153236),

It was observed that both at hospital admission and
in the middle and end of hospitalization, there was a low
frequency of reports of mental confusion, depression
and use of anticonvulsant medication among patients
hospitalized for hematologic cancer. Also, it was identified
that the majority of the patients presented problems
with eliminations and used benzodiazepines. The use
of drugs such as benzodiazepines, anticonvulsants,
corticosteroids and antidepressants puts patients
treated for hematologic cancer at a greater risk of falls
during hospitalization®%-37, A recent study of 768 people
hospitalized with cancer in China found that the use of
drugs that affect the central nervous system (hypnotics,
sedatives, serotonin inhibitors, opioids, antiepileptics
and antipsychotics) increased by 4.29-fold the likelihood
of suffering a fall eventG®,

The risk of falling in younger patients hospitalized
for cancer may be associated with recurrent elimination
needs®!, These patients usually present urinary
incontinence, diarrhea or urinary urgency, and these
things can significantly increase the possibility of falls,
as they use to occur mainly near the patient’s bed, in the
bathroom or in the corridor(z3:39),

Regarding the place of the falls, in the present

study, it was identified that the two events occurred

in the bedroom and in the bathroom during hygiene
of excretion activities. This agrees with other studies
that indicate the room as the place with the highest
frequency of falls (80.4%), followed by the bathroom
(17.1%)(23.26,39),

Regarding the mobility evaluated with the Get
up and Go test, a few patients were able to stand up
alone in the first attempt at hospital admission (37.6%)
and this frequency was even lower at the middle of
the hospitalization (17.8%), and at hospital discharge
(15.8%). A retrospective study of onco-hematologic
patients showed that falls were strongly associated
with mobility deficit and loss of independence in daily
activities®», In particular,

patients who undergo

transplantation of hematopoietic progenitors are
pretreated with chemotherapy, and during the course
of hospitalization, they receive more chemotherapy
with a high potential to cause peripheral neuropathy,
which can lead to muscle weakness with motor function
and walking®249, Patients undergoing allogeneic
transplantation, those with host-to-graft disease, as the
first line agent are usually treated with high doses of
corticosteroids for prolonged periods, which have been
associated with myopathy and increased risk of falls(1-42),
In this context, it is suggested that, for the
prevention of risk of falls, besides traditional measures,
the nursing teams in intensive hematology units
integrate other strategies that complement the care
plans by other professionals, such as occupational
therapists and kinesiologists (physical therapists),
promoting interventions to maintain the motor skills
necessary to perform the activities of daily living®?443),
A study of nurses in a hospital identified that among
the fall prevention activities, the most frequently applied
were: identification of cognitive deficits and risk factors,
and caring for mobility and transfer of patients“. On
the other hand, activities related to infrastructure, such
as the use of guardrails, alarm systems and call lighting,
are carried out on a smaller scale“. Some technological
tools, such as motion sensors, that detect when patients
get out of bed and there is risk of falling, which have
been tested in hospitals and found to be useful®,
Although patients with hematologic and cerebral
cancer have been identified as the oncology population
most vulnerable to falls in the hospital context®), there is
still little information on the predictive factors of falls and
prevention strategies for people treated for hematologic
The Hendrich II

evaluates a significant number of factors representative

malignancies. predictive model
of a single population in a hospital context, such as
patients treated for hematologic malignancies. However,
the gender factor considered in this model was not a

good predictive indicator to evaluate the risk of falls in
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this population, because patients who fell were female,
contrary to what the model predicts.

This study has as strong point the fact that it was
conducted at the national referral center for treatment
of hematologic malignancies, with a very specific
population, which is treated with international standards
of care. It was a pioneering study in our country that
contributes to a better knowledge of the population
treated for hematologic malignancies and of the use of a
tool for evaluation of risk of falls that is more specific for
this population, unique in the hospital context.

Through the results obtained in this study, we can
suggest the development of further researches that
promote the use of instruments for the evaluation of
the risk of falls with greater specificity according to the
population to be evaluated, as it is the case of patients
hospitalized for treatment of hematologic neoplasias,
which correspond mainly to young people.

This study has the limitation of having been
performed in a single hospital. Thus, our results cannot
be generalized. Furthermore, the low incidence of falls
prevented statistical tests, such as logistic regression,
to confirm whether the Hendrich II model was valid for
this population.

Conclusion

The incidence rate identified in this study (1.98%),
although seemingly low, suggests the need for greater
attention from the health team to strengthen the
planning of prevention strategies with an interdisciplinary
approach that promotes patient safety.

In this study, it was found that a significant
percentage of people hospitalized for treatment of
hematologic malignancies had a high risk of falling
according to the predictive Hendrich II model, either
at hospital admission (29.7%), in the middle of the
hospitalization period (40.6%), or hospital at discharge
(37.6%).

Acknowledgments

We thank Dr. Barbara Puga Larrain, Head of the
Intensive Hematology Unit of the Hospital of Salvador,
for allowing the realization of this study.

References

1. Morse J. Preventing Patient Falls. 2nd ed. New York:
Springer Publishing; 2009.

2. Jun M, Lee KM, Park SA. Risk factors of falls among
inpatients with cancer. Int Nurs Rev. 2018;65:254-61.
doi: 10.1111/inr.12381.

www.eerp.usp.br/rlae

3. Tucker SJ], Bieber PL, Attlesey-Pries IM, Olson
ME, Dierkhising RA. Outcomes and Challenges in
Implementing Hourly Rounds to Reduce Fallsin Orthopedic
Units. Worldviews Evid Based Nurs. 2012;15:18-29. doi:
10.1111/§.1741-6787.2011.00227.x

4. Hendrich AL, Bender PS, Nyhuis A. Validation of the
Hendrich
control Study of Hospitalized patients. Appl Nurs Res.
2003;16,9-21. doi:10.1053/apnr.2003.YAPNR2.

5. Hendrich AL, Nyhuis A, Kippenbrick T, Soja ME. Hospital
Falls: Development of a predictive Model for Clinical
Practice. Appl Nurs Res. 1995; 8:129-39. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/7668855
6. Capone LJ, Albert NM, Bena JF, Tang AS. Predictors of
a Fall Event in Hospitalized Patients with Cancer. Oncol
Nurs Forum 2012; 39: E407-15. doi: 10.1188/12.0NF.
E407-E415.

7. Hendrich A. How to try this: predicting patient falls.

II Fall Risk Model: A large concurrent Case/

Using the Hendrich II Fall Risk Model in clinical practice.
Am J Nurs. 2007 Nov;107(11):50-8; quiz 58-9. doi:
10.1097/01.NAJ.0000298062.27349.8e

8. Hitcho EB, Krauss M, Brige S, Dunagan W, Fisher I,
Johnson S , et al. Characteristics and circumstances
of falls in a hospital setting: a prospective analysis. ]
Gen Intern Med. 2004;19:732-9. doi: 10.1111/j.1525-
1497.2004.30387.x

9. O’Connell B, Baker L, Gaskin C. Risk item associated
with patient falls in oncology and medical settings. J
Nurs Care Qual. 2007; 22(2):130-7. doi: 10.1097/01.
NCQ.0000263102.06311.a9

10. Chelly JE, Conroy L, Miller G, Elliot MN, Horne JL,
Hudson ME. Risk factors and injury associated with
falls in elderly hospitalized patients in a community
hospital. J Patient Saf. 2008; 4(3). doi: 10.1097/
PTS.0b013e3181841802

11. Fischer DF, Krauss MJ], Dunagan WC, Birge S, Hitcho
E, Johnson S, et al. Patterns and predictors of inpatient
falls and fall-related injuries in a large academic hospital.
Infect Control Hosp Epidemiol. 2005; 26(10):822-7.
doi: 10.1086/502500

12. Laguna-Parras JM, Carrascosa-Corral RR, Zafra
Lopez F, Carrascosa-Garcia M3I, Luque Martinez FM,
Alejo Esteban JA, et al . Effectiveness of interventions
for prevention falls in the elderly: systematic review.
Gerokomos. 2010;21 (3):97-107. doi: 10.1016/j.
jamda.2011.04.022

13. Capone LJ, Albert NM, Bena JF, Morrison SM.
Characteristics of hospitalized cancer patients who fall.
J Nurs Care Qual. 2010;25(3):216-23. doi: 10.1097/
NCQ.0b013e3181d4alce.

14. Lovallo C, Rolandi S, Rossetti AM, Lusignani M.
Accidental falls in hospital inpatients: Evaluation of

sensitivity and specificity of two risk assessment tools.



Rev. Latino-Am. Enfermagem 2019;27:e3145.

J Adv Nurs. 2010; 66:690-6. doi:
2648.2009.05231.x

15. Filler K, Kelly DL, Lyon D. Fall risk in adult inpatients
with leukemia undergoing induction chemotherapy. J
Oncol Nurs. 2011 Aug;15(4):369-70. doi: 10.1188/11.
CJON.369-370.

16. von Elm E, Altman DG, Egger M, Pocock SJ,
Ggtzsche PC, Vandenbroucke JP; STROBE Initiative. The
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE)statement:
reporting observational studies. J Clin Epidemiol. 2008
Apr;61(4):344-9. doi: 10.1136/bmj.39335.541782.AD
17. Schwendimann R, Buhler H, De Geest S, Milisen K.
Falls and consequent injuries in hospitalized patients:

10.1111/j.1365-

guidelines for

effects of an interdisciplinary falls prevention program.
BMC Health Serv Res. 2006;6:69. doi 10.1186/1472-
6963-6-69

18. Barker A, Kamar J, Graco M, Lawlor V, Hill K.
Adding value to the STRATIFY falls risk assessment
in acute hospitals. J Adv Nurs. 2011;67:450-7. doi:
10.1111/j.1365-2648.2010.05503.x

19. Weed-Pfaff SH, Nutter B, Bena JF, Forney J, Field
R, Szoka L, et al. Validation of Predictors of Fall Events
in Hospitalized Patients with Cancer. Clin J Oncol Nurs.
2016 Oct 1;20(5):E126-31. doi: 10.1188/16.CION.
E126-E131.

20. Patterson BW, Repplinger MD, Pulia MS, Batt
RJ, Svenson JE, Trinh A, Mendonga EA, Smith MA.
Outpatient Falls After Emergency Department Visits.
JAGS. 2018;66:760-5. doi: 10.1111/jgs.15299

21. Heinze C, Halfens RJG, Roll S,
Psychometric evaluation of the Hendrich Fall Risk Model.
J Adv Nurs. 2005;53(3):327-33. doi: 10.1111/j.1365-
2648.2006.03728.x

22. Pasa TS, Magnago TSBS, Urbanetto ]S, Baratto MAM,
Xavier B, Carollo JB. Risk assessment and incidence of

Dassen T.

Rev. Latino-Am.
10.1590/1518-

falls in adult hospitalized patients.
Enfermagem. 2017; 25:e2862. doi:
8345.1551.2862

23. GOémez Ahedo E, Urruela M,

C, Valtierra M, Gonzalez Molina Y, Escobar A, et al.

Iglesias Astorga
Caidas en un hospital de agudos: caracteristicas
del paciente. Rev Mult Gerontol. 2002;12 (1): 14-
8. Available from: https://dialnet.unirioja.es/servlet/
articulo?codigo=261097

24. Ohde S, Terai A, Takahashi O,

Deshpande GA, Takekata M, et al. The effectiveness

M, Oizumi

of a multidisciplinary QI activity for accidental fall
prevention: Staff compliance is a critical. BMC Health
Serv Res. 2012;197(12):2- 7. doi: 10.1186/1472-6963-
12-197

25. Hayakawa T, Hashimoto S, Kanda H, Hirano N,
Kurihara Y, Kawashima T, et al. Risk factors of falls in

inpatients and their practical use in identifying high-risk
persons at admission: Fukushima Medical University
Hospital cohort study. BMJ Open. 2014;4:e005385. doi:
10.1136/bmjopen-2014-005385

26. Weil TP. Patient falls in hospitals: an increasing
problem.  Geriatr 2015;36(5):342-7. doi:
10.1016/j.gerinurse.2015.07.004

27. Toomey A, Friedman L. Mortality in cancer patients

Nurs.

after a fall-related injury: The impact of cancer
spread and type. Injury. 2014 Nov;45(11):1710-6.
doi:10.1016/j.injury.2014.03.008

28. Storey S, Gray TF, Bryant AL. Comorbidity, Physical
Function, and Quality of Life in Older Adults with Acute
Myeloid Leukemia. Curr Geriatr Rep. 2017;6(4):247-54.
doi: 10.1007/s13670-017-0227-8

29. Proencga SFFS, Machado CL, Coelho RCFP, Sarquis
MM, Guimardes PRB, Kalinke LP. Quality of life of
patients with graft-versus-host disease (GvHD) post-
hematopoietic stem cell Rev Esc
Enferm USP. 2016;50(6): 953-60. doi: 10.1590/S0080-
623420160000700011

30. Rabagliati BR, Fuentes LG, Orellana UE, Oporto CJ,

Dominguez MI, Benitez GR, et al. Etiology of febrile

transplantation.

neutropenia episodes among cancer patients from
Hospital Clinico Universidad Catolica, Santiago-Chile
Rev. Chil. Infectol. 2009; 26(2):106-113. doi: 10.4067/
S0716-10182009000200001

31. Nakai A, Akeda M, Kawabata I. Incidence and Risk
Factors for Inpatient Falls in an Academic Acute-care
Hospital. J Nippon Med Sch. 2006 Oct;73(5):265-
70. Available from
pubmed/17106177
32. Cory MV, Grate LM, McBride A, Devine S, Andritsos

LA. A retrospective review of fall

https://www.ncbi.nlm.nih.gov/

risk factors in
the bone marrow transplant inpatient service. J
2018 Jun;24(4):272-280. doi:
10.1177/1078155217697485

33. Dharmarajan TS, Avula S, Norkus EP. Anemia

Oncol Pharm Pract.

Increases Risk for Falls in Hospitalized Older Adults:
An Evaluation of Falls in 362 Hospitalized, Ambulatory,
Long-Term Care, and Community Patients. J Am Med
2006 Jun;7(5):287-93. doi: 10.1016/j.
jamda.2005.10.010

34. Ward PR, Wong MD, Moore R, Naeim A. Fall-

related injuries in elderly cancer patients treated with

Dir Assoc.

neurotoxic chemotherapy: A retrospective cohort study.
J Geriatr Oncol. 2014 Jan;5(1):57-64. doi: 10.1016/j.
jgo0.2013.10.002

35. Given BA, Given CW, Sikorskii A, Hadar N. Symptom
clusters and physical function for patients receiving
chemotherapy. Semin Oncol Nurs 2007;23:121-126.
doi: 10.1016/j.soncn.2007.01.005



Lorca LA, Sacomori C, Balagué—AviIa VP, Pino-Marquez LP, Quiroz-Vidal FA, Ortega L.

36. Shuto H1, Imakyure O, Matsumoto J, Egawa T, Jiang
Y, Hirakawa M, et al. Medication use as a risk factor for
inpatient falls in an acute care hospital: a case-crossover
study. Br J Clin Pharmacol. 2010; 69(5):535-42. doi:
10.1111/§.1365-2125.2010.03613.x

37. Vela CM, Grate LM, McBride A, Devine S, Andritsos
LA. A retrospective review of fall risk factors in the bone
marrow transplantinpatient service. J Oncol Pharm Pract.
2018;24(4):272-280. doi: 10.1177/1078155217697485
38. LiY, Zhang Q, Yang X. Research of falls risk of taking
central nervous system drugs in oncology inpatients.
Curr Probl Cancer. 2018;42:261-7. https://doi.
org/10.1016/j.currproblcancer.2018.01.008

39. Frances H, Monro A, Cockram A, Adams V, Heseltine
D. Using targeted risk factor reduction to prevent falls
in older in-patients: A randomised controlled trial. Age
Ageing. 2004; 33: 390-5. doi: 10.1093/ageing/afth130
40. Gewandter JS1, Fan L, Magnuson A, Mustian
K, Peppone L, Heckler C, et al. Falls and functional
impairments in cancer survivors with chemotherapy-
induced peripheral neuropathy (CIPN): a University
of Rochester CCOP study. Support Care Cancer. 2013
Jul;21(7):2059-66. doi: 10.1007/s00520-013-1766-y
41. Pereira RM, Freire de Carvalho J. Glucocortocoid-
induced myopathy. Joint Bone Spine. 2011;78:41-4.
doi: 10.1016/j.jbspin.2010.02.025

42. Schakman O, Gilson H, Thissen JP. Mechanisms
of glucocorticoid-induced myopathy. J Endocrinol.
2008;197:1-10. doi: 10.1677/JOE-07-0606

43. Remor CP, Cruz CB, Urbanetto J]S. Analysis of
fall risk factors in adults within the first 48 hours of
hospitalization. Rev Gaucha Enferm.2014;35:28-34.
doi: 10.1590/1983-1447.2014.04.50716

44, Hernandez-Herrera D, Aguilera-Elizarraraz N, Vega-
Argote M, Gonzalez-Quirarte N, Castafieda-Hidalgo H,
Isasi-Hernandez L. Aplicacion de las actividades de la
intervencion de enfermeria Prevencion de caidas en
adultos hospitalizados. Enferm Univ. 2017;14(2):118-
23. http://dx.doi.org/10.1016/j.reu.2017.02.007.

45. Potter P, Allen K, Costantinou E, Klinkenberg WD,
Malen J, Norris T, et al. Evaluation of Sensor Technology
to Detect Fall Risk and Prevent Falls in Acute Care. Jt
Comm J Qual Patient Saf. 2017 Aug;43(8):414-21. doi:
10.1016/j.jcjq.2017.05.003.

Corresponding author:

Cinara Sacomori

E-mail: csacomori@yahoo.com.br
https://orcid.org/0000-0002-7349-7850

www.eerp.usp.br/rlae

Received: Oct 26" 2018
Accepted: Feb 2™ 2019

Copyright © 2019 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the
Creative Commons (CC BY).

This license lets others distribute, remix, tweak, and build upon
your work, even commercially, as long as they credit you for the
original creation. This is the most accommodating of licenses
offered. Recommended for maximum dissemination and use of
licensed materials.



