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Abstract
Background—Patient falls are among the most commonly reported adverse hospital events with
more than one million occurring annually in the United States; approximately 10% result in
serious injury. A retrospective study was conducted to determine predictors and outcomes of fall
injuries among a cohort of adult hospitalized patients.

Methods—Data were obtained regarding patients who sustained an initial fall in hospital during
a 26-month period from 16 adult general medical and surgical units in an urban university-
affiliated community hospital. Data on intrinsic (individual) factors, extrinsic (environmental)
factors, and situational activities were collected via nurse and patient interviews, patient
examinations, and audits of incident reports and electronic health records. Fall injuries were
classified as none/any for analyses. Unadjusted odds ratios [ORs] and 95% confidence intervals
[CIs] for each of the variables of interest with fall injury were generated using logistic regressions.

Results—The 784 patients had a median age of 63.5 years (range, 20 to > 90 years), 390 (50%)
were women, and 526 (67%) were black. Some 228 (29%) fallers sustained injury; patients who
were white (OR: 2.23; 95% CI: 1.62, 3.08), or were administered a selective serotonin reuptake
inhibitor (OR: 1.04; 95% CI: 1.04, 2.67), two antipsychotic agents (OR: 3.26; 95% CI: 1.20, 8.90),
an opiate (OR: 1.59; 95%; CI: 1.14, 2.20), or a diuretic non-antihypertensive agent (OR: 1.53;
95% CI: 1.03, 2.26) were more likely to sustain an injury. Home-based wheelchair use was
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protective of fall injury (OR: 0.20; 95% CI: 0.05, 0.84). Seventy-nine percent of the patients had
been designated as “high” fall risk within 24 hours before the fall.

Conclusions—Few variables were able to distinguish patients who sustained injury after a
hospital fall, further challenging clinicians’ efforts to minimize hospital-related fall injury.

Patient falls are among the most commonly reported adverse hospital events, with more than
one million occurring annually in the United States; approximately 10% result in serious
injury.1 Among older adults, falls are particularly dangerous because of their increased
causation of morbidity and mortality.1,2 This is particularly worrisome because older adults
(> 65 years of age) comprise more than one third of hospital admissions.3 Significant
hospital costs (for care, increased length of stay, and liability) are associated with falls.4,5

Moreover, in 2008 the Centers for Medicare & Medicaid Services eliminated payment to
hospitals for cost of treating these injuries.6 Thus, the potential for cost savings if hospital
fall injuries can be reduced is great.

The causes of falls are heterogeneous and represent an interaction among intrinsic factors
(that is, individual), extrinsic factors (environmental) and situational activities (for example,
bending, reaching).7 Organizational factors influencing fall rates are an additional domain to
consider in health care settings.8–12 Most hospital fall prevention programs, however, rely
primarily on clinicians’ judgment of patient factors and accomplishing numerous cognitive
tasks to (1) assess each patient for multiple risk factors, (2) identify patients at high risk of
falls, and (3) institute a variety of prevention strategies. Major meta-analyses have found
that fall prevention in community-dwelling older adults is cost-effective but that hospital fall
prevention strategies are only modestly effective despite more than 20 years of intense
effort.1,2,13

Given the fact that hospital falls cannot be entirely prevented, another avenue for staff
efforts is the prevention of fall injuries. Although there are numerous hospital fall risk
assessment tools,2 factors that place hospital patients at high risk for fall injury are based on
expert opinion and focus primarily on advanced age (that is, 85 years of age or older),
presence of osteoporosis, and use of anticoagulation.14,15 In the past decade, investigators
have examined predictors of fall injuries among hospitalized adults; most of these studies
have been retrospective designs dependent primarily on incident reporting systems and have
yielded varying results.4,16–21 In a retrospective study, using multiple sources of data, we
attempted to identify the individual, environmental, and situational activities that were
predictors of fall injuries among a cohort of adult hospitalized patients who fell in hospital
during a 26-month period and to determine hospital outcomes associated with hospital fall
injury.

Methods
Setting

This study was part of a larger, cluster randomized trial that we conducted to test the
effectiveness of bed alarms at Methodist University Hospital, a 661-bed urban, academically
affiliated, community hospital in Memphis.22 The study’s 16 units, totalling 349 beds,
ranged in size from 18 to 36 beds (median, 24 beds) and included medical, general surgery,
neurology, orthopedic surgery, surgical oncology, solid organ transplant, and cardiovascular
step-down clinical services. The research protocol was reviewed and approved by the
Methodist Healthcare Institutional Review Board.
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Participants
All adults admitted to the study units between September 9, 2005, and October 30, 2007,
were followed from time of admission to time of discharge. Patients who fell were included
in this secondary study. Only first-time fall events were examined.

Variables
Fall Event—A fall event was defined as a sudden, unintentional change in position,
coming to rest on the ground or other lower level.7 Ascertainment of fall events was
accomplished via several mechanisms: An online incident report system, regular rounding
and inquiry by fall study personnel, and clinical personnel’s reporting of all fall events to a
centralized hospital fall evaluation service.23

Fall Injury—The primary outcome, fall injury, was categorized as one of the following24:

1. None

2. Minor—resulted in application of a dressing, ice, cleaning of a wound, limb
elevation, or topical medication

3. Moderate—resulted in suturing, application of butterfly stitches/skin glue, or
splinting

4. Major—resulted in surgery, casting, traction, or required consultation for
neurologic or internal injury

5. Death—the patient died as a result of injuries sustained from the hospital fall (not
from the physiologic events causing the fall).

Predictor Variables—Data on predictor variables representing intrinsic factors were
gathered from the electronic health record and included patient demographics, admission
source, specific disease conditions associated with high fall prevalence (congestive heart
failure, diabetes, hypertension, dementia, Parkinson’s, stroke, delirium), medication classes
associated with fall prevalence or fall injury that were administered 24 hours before the fall
event (anticoagulant, antidepressant, CNS [central nervous system], Alzheimer’s, sedative,
psychotropic, antihypertensive, antiemetic, opiate),25 surgery/anesthesia within seven days
before the fall, and laboratory values before the fall event (hematocrit, white blood cell
count, blood urea nitrogen, creatinine, potassium, albumin). All patients had a fall risk
assessment (a modified Morse Scale26) documented each day. The fall risk status (low/high)
closest to the fall event was abstracted. After the fall event, patients were examined by
trained nurse evaluators for cognitive impairment, delirium, and orthostatic hypotension.

Predictor variables representing environmental/extrinsic factors and situational factors were
ascertained by trained nurses evaluators from patient interviews, nurse interviews, and chart
audits. Variables included time of fall, location of fall, assistive devices (canes, walkers,
wheelchairs), medical devices (intravenous line, bladder catheter, gastrostomy/feeding tube,
pneumatic compression stockings, other), bed-related fall (transferring in or out of bed,
rolled out of bed), side-rail use, physical restraint in place at the time of the fall, noted
environmental cause (tripping, unlocked bed/chair wheels, tangled in linen or tubing,
slipping off air mattress), the patient’s activity at the time of the fall, whether a bed alarm
was in use, and whether the call light was in reach.

Hospital Outcomes—Hospital outcomes were broadly categorized as resource
utilization, practice patterns, and discharge disposition. Resource utilization included use of
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radiology tests within 24 hours after the fall, surgical procedure for a fall injury, and hospital
length of stay.

Practice patterns were new orders for physical restraint, change in medication as a result of a
fall, and physical or occupational order as a result of a fall. Discharge disposition was
recorded as home, assisted living, postacute facility, long term care, hospice, or death.

Data Collection
Trained fall evaluators—primarily registered nurses—used standardized data collection
instruments to gather information within 24 hours of the fall event. Data were collected via
patient interviews, patient examinations, nurse interviews, and chart audits. Medical record
audits for pre- and postfall data were conducted by research personnel [A.M.C., L.A.K].

Data Analyses
Data analyses were conducted using SPSS v. 17.0 (SPSS Inc., Chicago). Descriptive
statistics included frequencies and percentages for categorical variables and means, standard
deviations, medians, and ranges for continuous variables. Any fall injury (minor to death)
was compared with no fall injury. Between group comparisons were conducted using chi-
square tests for categorical variables and Mann-Whitney U tests for skewed continuous
variables. Certain continuous variables that are not linearly associated with falls were
dichotomized to indicate abnormal level/normal level: Abnormal albumin (< 2.5 g/dL),
abnormal potassium level (< 3, > 5.2 mEq), abnormal creatinine (< 0.5, > 1.2 mg/dL),
abnormal blood urea nitrogen (BUN; < 10, > 20 mg/dL), abnormal white blood cell count (<
4,000, > 12,000/cu mm), abnormal hematocrit (< 36%, > 53%), abnormal heart rate (< 58, >
89), abnormal diastolic blood pressure (< 60, > 89), abnormal systolic blood pressure (< 90,
> 140). Logistic regressions were used to generate unadjusted odds ratios (ORs) with 95%
confidence intervals (CIs) for each of the study variables with the likelihood of fall injury.
We used an alpha of .05 throughout. The statistical tests were not adjusted for multiple
comparisons. The impact of fall injury on discharge disposition, hospital resource
utilization, and practice patterns was also investigated via descriptive statistics, and logistic
regressions and unadjusted ORs were calculated.

Results
Participant Profile

Some 969 patients and 1,097 fall events were identified. Interview and electronic health
record data were available for 784 (81%) of the patients with first-time fall events. Half the
sample was female, 31% were white, and 67% were black. Patient ages ranged from 20 to >
90 years (median age, 63.5 years; mean, 63.3 years [±15.8]). Forty-seven percent were age
65 years or older, and patients age 75 years and older comprised 28% of the fallers. There
was an equivalent distribution of race among age group and sex by fall injury (none versus
any). Seventy-nine percent of the patients had been designated as “high” fall risk within the
24 hours before the fall.

Fall-Injury Description
Of the 784 patients, 228 (29%) sustained some level of injury. Of these, 187 (82%) were
minor, 16 (7%) moderate, 21 (9%) major, and 4 (2%) fall injuries resulted in death during
hospitalization (1 subdural hematoma, 3 hip fractures). Sites of injury were lower extremity
other than hip (27%), head nonfacial (25%), upper extremity (24%), hip (14%), face (12%),
back (7%), other (8%). More than one body site could be affected. Table 1 (page 411)
displays the descriptors of the fall events. There were slightly more falls during the first four
hours of the day as compared with other four-hour intervals. The majority occurred in the
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patient’s room, almost half were bed related, 18% were attributable to an environmental
cause, approximately two thirds of the patients had at least one medical device, and one third
of the falls were related to elimination needs.

Predictors of Fall Injury

Patient Intrinsic Factors—Appendixes 1 and 2 (available in online article) display the
unadjusted ORs with 95% CIs for all patient intrinsic factors. The only statistically
significant associations of patient intrinsic factors with fall injury were observed for race and
some classes of medications. One hundred sixteen (47%) of the 247 white patients versus
129 (24%) of the 537 nonwhite patients (526 blacks, 3 Hispanics, 5 Asian Americans, and 3
“other”) sustained some level of injury (OR: 2.23; 95% CI: 1.62, 3.08, p < .001).

Higher proportions of injured fallers versus noninjured fallers were administered a selective
serotonin reuptake inhibitor (SSRI) antidepressant (15% versus 10%, OR: 1.04; 95% CI:
1.04, 2.67); two antipsychotic agents (4% versus 1%, OR: 3.26; 95% CI: 1.20, 8.90), an
opiate (41% versus 30%, OR: 1.59; 95% CI: 1.14, 2.20), and a diuretic non-antihypertensive
agent (23% versus 16%, OR: 1.53; 95% CI: 1.03, 2.26). None of the other patient intrinsic
factors demonstrated statistically significant associations with the likelihood of sustaining an
injury from a fall (Appendixes 1 and 2).

Extrinsic and Situational Factors—Appendix 3 (available in online article) displays
the unadjusted ORs with 95% CIs for extrinsic and situational factors. Of those factors, only
home use of wheelchair identified on admission demonstrated a statistically significant
inverse relationship with fall injury (OR: 0.20; 95% CI: 0.05, 0.84).

Hospital Resource Utilization, Discharge Disposition, and Practice Patterns
Postfall—Of the 206 (26%) patients given a radiology exam following a fall, 129 (63%)
were for those who sustained injury (OR: 8.00; 95% CI: 5.61, 11.43). Nine (4%) of the
injured patients underwent surgical procedures because of their fall injuries. New orders for
physical restraints were initiated for 16% of the injured fallers and 15% of the noninjured
fallers. There was a trend of medication changes among injured fallers as a direct result of
the fall (13% versus 8%, OR: 1.62; 95% CI: 0.99, 2.65). Physical or occupational therapy
was ordered for 8% of the injured fallers and 6% of the noninjured fallers. Discharge
disposition patterns were also similar between injured fallers and noninjured fallers: Home
discharge 49% (versus 44%), postacute care 17% (15%), long term care 6% (9%), and
hospital death 8% (7%), respectively. Hospital length of stay did not differ significantly,
with a median of 11 days for each group.

Discussion
Hospital falls are an important patient safety issue, and much attention in the interest of
developing fall prevention strategies has been devoted to predicting which patients are most
likely to fall.2,27,28 Despite several decades of clinical research, hospital falls have remained
relatively stable in the United States. Some have expressed the opinion that prevention
strategies should focus on fall injury rather than on falls per se, and several risk factors on
the basis of expert opinion have been proposed.14,15 This retrospective study of adult
medical/surgical patients provides little evidence to help distinguish those likely to sustain
an injury in the event of a hospital fall.

Within this cohort of 784 fallers, 29% sustained some type of injury, and 5% sustained
injury classified as moderate to severe, with four of these related to an inpatient death. In
previous hospital studies in the United States, the proportion of fallers having any type of

Mion et al. Page 5

Jt Comm J Qual Patient Saf. Author manuscript; available in PMC 2013 January 17.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



injury range from 23% to 42%, and the proportion of those sustaining moderate to severe
injuries range from 1.5% to 8%.4,16–20 The wide variation in results is likely due to study
design differences, including settings, classification of injury severity, ascertainment of falls,
ascertainment of fall injury, variable selection, data collection procedures, and comparison
group (for example, nonfallers versus noninjured fallers).

We examined a number of intrinsic, situational, and extrinsic factors that may distinguish
those likely to sustain a fall injury, few of which were significant. Several medication
classes were associated with an increased risk for fall injury: SSRIs, concomitant use of two
classifications of antipsychotic medications, opiates, and diuretics for other than
hypertension management. Of four hospital-based studies that examined the association of
medication classes with fall injury, no medications were found to be statistically
significant.4,17,19,20 However, our findings of an increased risk of fall-injury reflect those
found in community- and nursing home–based studies for those on SSRIs,29–33

benzodiazepines,29,31,34 conventional antipsychotics,35 and opiates.36 For a number of
years, the Beers Criteria for potentially inappropriate medications (PIMs) has designated
benzodiazepines, conventional antipsychotics, and opiates as PIMs because of increased risk
of falls, fall injury, and delirium for older adults.37 During this time, geriatricians had
recommended SSRIs as first line therapy for depression.38 Because of the growing body of
evidence indicating the increased risk for falls and fall injuries with SSRIs, independent of
depression, the updated 2012 American Geriatric Society Beers Criteria designates SSRIs as
a medication to avoid unless safer alternatives are not available.39

The finding of white race as a predictor of fall injury is puzzling because neither advanced
age nor sex was associated with racial distribution. Nor did we find advanced age or being
female to be associated with fall injury; indeed the influence of age, sex, or race is
inconsistent among previous hospital studies.4,16–20

The finding of wheelchair use as protective may likely be a result of falling from a lower
height. Others have postulated that falling from greater heights has greater fall impact that
could contribute to injury,40,41 although one clinical trial of very low beds failed to reduce
hospital fall injuries.42 One other hospital-based study found that height of fall may have an
association with fall injury; Bradley and colleagues reported that patients who had an
activity order for ambulation were at increased risk for fall injury.17

Discharge disposition, practice patterns, and hospital resource utilization other than use of
imaging procedures did not differ among fallers with no injury and those with injury.

A major strength of the study was the use of multiple methods for data collection: Chart
abstraction, hospital administrative databases, nurse interviews, patient interviews, and
targeted examinations. However, despite the standardized approach using multiple data
sources, there were still a number of patients for whom data were not available, a limitation
that has plagued many hospital-based fall studies. A second limitation is that there are likely
unmeasured confounders, including work environment issues such as staffing. Finally, the
study was limited to one large urban hospital, limiting the generalizability of the findings.
Nevertheless, our approach is, to our knowledge, the most comprehensive to date.

Implications
The major result of this study is what we did not find, despite using a liberal definition of
“fall injury” and not adjusting for the multiple comparisons. Identifying salient risk factors
that are generalizable across varying acute patient populations is difficult. Several meta-
analyses have demonstrated that fall risk scales have moderate predictive accuracy at best
and often do not perform significantly better than clinical nursing judgment.2,27,28 Given the
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multifactorial etiology of falls (intrinsic, extrinsic, situational, and organizational factors),
this is not surprising. We found that 79% of the patients who sustained a fall injury had been
classified as high fall risk, which means that one fifth of fall-injured patients had been
classified as low risk. We believe that predicting fall injury among hospitalized patients will
face the same issues as trying to predict those likely to fall, bringing into question the utility
of further efforts and resources devoted to development and validation of fall-injury risk
scales.2,28,29

Single-intervention hospital strategies aimed at preventing falls are ineffective; rather a
multicomponent strategy and/or targeted approach shows promise.2,13,43,44 Recent studies
designed to implement multiunit, multicomponent, patient-specific strategies in acute care
hospitals have had mixed results.45–47 There is a need to examine both patient- and
organization-specific interventions. The approach to hospital fall prevention should center
on commonly known risk factors for falls, such as postural instability and select
medications, and apply intervention(s) to reverse or at least modify the associated risk.2

Further, it may be that successful organizational strategies are those at the unit rather than
hospital level, accounting for unit variation in physical design, patient population, nursing
workload, and care delivery models.8,12,48–50 In November 2011 The Joint Commission
Center for Transforming Healthcare launched a multisite project using Robust Process
Improvement™ (RPI) methods and tools to develop solutions to prevent falls that occur in
health care facilities and result in injury to patients.51

As evidence accumulates of successful approaches to prevent hospital fall injuries, clinical
and administrative leadership will be better able to determine sustainable and cost-effective
strategies to implement within their settings.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table 1

Fall Events Among 784 Hospitalized Adults

Variable Percentage

Time of Day

 Midnight–3:59 A.M. 22

 4 A.M.–7:59 A.M. 16

 8 A.M.–11:59 A.M. 12

 Noon–3:59 P.M. 14

 4 P.M.–7:59 P.M. 16

 8 P.M.–11:59 P.M. 17

Fall Location

 Bathroom 10

 Patient’s room 85

 Hall 2

 Other hospital area 1

 Outside hospital < 1

Bed Related 47

Environmental Cause* 18

Physical Restraint 5

Medical Devices

 Intravenous line† 57

 Bladder catheter 17

 Feeding tube 4

 Compression stockings 4

 Other devices 5

 Any device 64

Patient Activity at Time of Fall

 Unknown 9

 Getting in/out of bed 45

 Rolled out of bed 3

 Getting on/off chair/toilet 10

 Standing (for example, at sink) 13

 Bending/reaching 8

 Walking 5

 Intrinsic event‡ < 1

 Elimination Needs Related 33

*
Identified environmental causes: Tripped, bed/chair not locked, tangled in linen, slipped off mattress.

†
Central or peripheral.
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‡
Stroke, pulmonary embolism.
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