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Abstract—Falls are a serious medical complication following useful during the acu te inpatient setting in id entifying those at
stroke. Th e objectives of this study were to (1) co nfirm the greatest risk of falling. Given the association between falls and
prevalence of falls am ong patients wit h stro ke durin g acute poor patient outcomes, r ehabilitation interve ntions should be
hospitalization, (2) identify factors associated with falls during ~ implemented to prevent falls poststroke.

the acute stay, and (3) examine whether in-hospital falls were
associated with loss of function after stroke (new dependence
at discharge). We completed a secondary analysis of data from
a retrospe ctive cohort s tudy of patients wi th ischem ic stroke
who were hospitalized at one of four hospitals. We used logis- ~ Abbreviations: ADL = activ ity of dai ly living, CI= confi-
tic regression to identify factors associated with inpatient falls dence interval, IA DL =i nstrumental acti vity of dai ly li ving,
and examine the association between falls and loss of function. NIHSS = National Institutes of Health Stroke Scale, OR = odds
Among 1,269 pati ents wi th stroke, 65 (5%) fell during the ratio, SD = standard deviation, TIA = transient ischemic attack,
acute ho spitalization period. W e found tw o ch aracteristics UTI = urinary tract in fection, VA = Dep artment of Veterans
independently ass ociated w ith fall s: greater stro ke severi ty  Affairs.
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INTRODUCTION

Approximately 795,000 people sustain a stroke in the
United States each year [1]. The negative stroke sequelae
and high prevale nce ma ke stroke the most c ommonly
treated disability by rehabilitation therapists [2]. Patients
with stroke often have persistent neural deficits related to
changes in motor function and sensation [3 ], which can
increase their risk of falling [4-5]. Fal Is are a s erious
medical complication after stroke [6]. Up to 75 percent of
patients with stroke fall during the first 6 months post-
stroke [4] compared with the 30 percent annual fall rate
in the general (nonstroke) older adult population [7].

Fall-related consequences for the older adult can be
severe and inc lude hip fractures, head trauma, increased
healthcare use, increased admissions to long-te rm care
facilities, premature disability (including restricted activity
days), and death [8—10]. Tinetti and W illiams demon -
strated a robust association between fall fre quency and
declines in both activity of daily living (ADL) and instru-
mental ADL (IADL) functioning [11]. Falls after stroke
may further contribute to poststroke dependence in ADLs
and IADLs a nd de creased participation in soc iety [6].
Hyndman an d As hburn de monstrated a relatio nship
between stroke, falls, and ADL functioning in poststroke
adults who are residing in the community [12]. Addition-
ally, poststroke falls are related to increased risk of post-
stroke de pression [13 ] an d h ip frac ture (o ften of the
hemiparetic limb) [14].

Fall risk factors are numerous and fall risk is often
considered to be multifactorial in the general older adult
population [15]. Fall risk increases as the number of risk
factors increases [16]. In a rec ent revie w of ne urologi-
cally related fall risk fact ors, Thurman et al. found a
strong association between stroke and fall risk [17].

While fall risk ha s be en st udied in the poststroke
rehabilitation period [18-22] and often after dischar ge
home and into the community [4-5,13,23-25], little is
known about poststroke falls in the acute hospi tal inpa-
tient setting. A recent review of fall r  isk factors [17]
included o nly on e study th at examined fa lls a mong
patients with stroke still in the acute hospi tal inpatient
setting: Tutuarima et al. re ported a relationship among
nursing care, pati ent cognitiv e changes, and fal 1s [26].

However, some studies that focused on poststroke safety
and complications have identified increased fall risk dur-
ing the poststroke a cute hospitalization. For exa mple,
Davenport et al. reported falls to be the most common

medical complication after stroke [6] and Holloway et al.
found a 6 pe rcent falls rate after stroke in the ac ute set-
ting [27]. Falls and other medical complications wer ¢
associated with triple the length of the acute hospital stay.

Our study objectives comp rised (1) confirming the
prevalence of falls among patients with stroke in the
acute hospital inpatient setting, (2) identifying the predic-
tive fac tors as sociated with poststroke falls during the
acute stay, and (3) examining wh ether in-hospital falls
are associated with dependence in ADLs after stroke.

METHODS

We performed a seco ndary analysis of data derived
from a retrospective cohort study that evaluated medical
records through chart review of patients with an ischemic
stroke or transient ischemic attack (TTA) admitted to one
of two D epartment o f Veterans Affairs (VA) or one of
two non-VA hospitals between 1998 and 2003 [28]. We
included veterans and nonveterans in the original parent
study if they had an ac ute ischemic stroke or TIA, had
neurological symptom onset within 2 days of ad mission,
had a neurological deficit on admission (National Institutes
of Health Stroke Scale [NIHSS] >2), and were >18 years
old. We exc luded patients if they were  residing in a
skilled nursing facility at the time of the stroke symptom
onset, were already admitted to the hospital at the time of
the stroke symptom onset, were transferred from another
acute care facility, or were not admitted to the hospital.

We included only patients with stroke in the current
analysis. Within the original data set, we excluded coma-
tose patients with stroke as they are not at risk for falls
and patients with TIA because they are unlikely to fall in
relation to TIA. We also excluded patients who resided in
a nursing facility at the time of their stroke onset because
their fall risks are likely different than those of someone
not living in a facility [29].

Demographic data inc luded age, race, and sex. We
included length of stay for poststrok e acute inpatient ho s-
pitalization. We included comorbidity information as indi-
vidual comorbidities as well as a Charlson Comorbidity
index [30]. Comorbidities of interest included a history of
prior stroke or TIA, hy pertension, dep ression, anxiety,
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diabetes, diabetes with nerve disea se, seizures, syncope,
urinary tract infec tions (UTIs), and Pa rkinson dise ase.
We chose these comorbidities as all are documented fall
risk factors [10]. W e cons idered each comorbidity to
exist if we fo und any history of th e comorbidity in the
progress notes of the me dical rec ord. For example, if
progress no tes listed depression or an xiety in the past
medical history, then we included these items as a comor-
bidities in the chart review. We did not include additional
criteria for specific diagnoses.

We completed brain imaging, allowing us to include
stroke location information in o ur a nalyses. We also
included medications (indiv idually and categoriz ed) as
variables of interest beca use medications and polyphar-
macy are commonly documented fall risk factors [10,31].
We include d blood press ure medications, se datives,
antipsychotics, and multiple categories of medications
(narcotics, opioids, benzoids, and tricyclics).

Falls

We considered any fall doc umented within any a rea
of the medical reco rd (nursing, do ctor, rehabil itation,
etc.) a fall for this study . We defined patients with a sin-
gle fall or multiple fal Is occurring at any time during t he
acute hospital inpatient stay as having a fall. The chart
abstraction form simply ask ed “fall during hospitaliza -
tion” and the chart reviewer documented it as a fall if any
fall was documented at any time during the stay.

Stroke Severity

We used a re trospective NIHSS [32-33] to assess
stroke severity [34]. The elements to complete the retro-
spective NIH SS can be found in  most medical ¢ harts.
The NIHSS is an 11-item scale that inc ludes conscious-
ness, vision, language, sensory, ataxia, and arm and leg
motor function. The retrospe ctive NIHSS is a valid and
reliable sca le [34-35]. Inc  reasing scores  represent
increasing stroke severity . We excluded those with an
NIHSS >18 because patients with such severe strokes are
unlikely to be mobile and are therefore unlikely to fall.

We categorized patients as having mild stroke
(NIHSS <8) or moderate-severe stroke (NIHSS >8). We
chose an NIHSS >8 as the cutoff based on the work of
Clark e tal., wh o previously fo und an NIHSS <8 to
describe patients with milder stroke [36].

In addition to the total NIHSS score, we examined
individual neurological symptoms for their association
with fall risk, including hemiparesis (no drift vs any drift

SCHMID et al. Poststroke falls in acute setting

or no movement), sensory loss (no sensory loss vs mild,
moderate, severe, or total loss), ata xia (absent vs
present), and aphasia (absent vs present). We also classi-
fied gait as either normal or abnormal (walking or balance
dysfunction of any kind identified in the chart review).

Functional Status

We used medical record documentation about feed-
ing, toil eting, transferring, bathing, grooming, walking,
and/or dressing to c ode prestroke fu nctional s tatus as
either in dependent or dep endent. If th e medical record
indicated that the patient needed assis tance with any
ADL (e.g., bathing) then we defined the patient as depen-
dent. We similarly coded functional status at the time of
discharge from the acute hospital inpatient stay. We con-
sidered patients wh o were ind ependent prestrok e and
dependent at discharge to have a loss of functional status
for this an alysis. We did not use do cumentation ab out
IADLs (e.g., managing money) to code functional status.

Statistical Analysis

We completed all analy ses using SPSS statistical
software version 17.0 (SPSS, Inc; Chicago, Illinois). We
used mean + standard deviation (SD) or frequ encies and
proportions to describe the baseline characteristics of the
cohort and the outcome rates. We evaluated the baseline
factors that were potentially as sociated with fa lls in
bivariate analyses using chi-square or Student #-tests. We
included medications both as categories and as separate
medications.

To identify the factors that were independently asso-
ciated with falls, we const ructed a multivar iate logistic
regression m odel tha t us ed backward elimination  to
model fall risk that included those factors that were asso-
ciated with falls in the bivariate analysis (p < 0.05) and
those that were identifi ed by a priori clinical judgment
(gait abnormality and Charlson Comorbidity index).

To examine the associa tion betwe en inpa tient falls
and a loss of functional st atus, we used the same multi-
variable analytic approach, this time modeling loss of
function. W e maintained an event-per-variable ratio of
10:1 (at least 10 individuals for each variable) in the mul-
tivariable models [37]. W e se t the level of  statistical
significance at p < 0.05. We ma de no im putations for
missing data. We calculated the impact factor to rank the
association betwe en independent variables (e .g., stroke
severity) an d th e d ependent variable (e.g., falls) ( R*=
Wald chi-square — 2/-2 In L) [38].
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RESULTS

Table 1 presents the characteristics of the 1,269 patients
with stroke. The majority of the participants were male
(56%) and aged 71.21 £ 13.30 years (mean + SD). Of the
participants, 202 (16%) were African American and 570
(45%) had moderate to severe strokes (NIHSS >8).

Falls

The prevalence of falls during the a  cute hospita |
inpatient period was 5 percent (65/1,269). Patients who
fell were more likely to have moderate to severe strokes
(57% vs 44%, p = 0.03), have a past medical history of
anxiety (20% vs 8%, p <0.001), and a hi story of UTIs

(25% vs 15 %, p = 0.05) than patients who did not fall
(Table1 ). W e found no dif ference in le ngth of stay
between fallers and nonfallers (p = 0.32). We also found
no differences in me dication use, either by category or
individual drugs amon g tho se who did or didnot fall
(data not shown).

Table2 presents the adjusted odds ratio (OR) and 95%
confidence interval (95% C 1) from the first multivariable
analysis. We included stroke severity, gait abnormalities,
the Charlson Comorbidities index, history of anxiety, and
history of UTIlin the model. T wo charac teristics we re
independently associated with poststroke falls: moderate to
severe stroke severity (NIHSS >8) (adjusted OR =3.63 ,
95% CI: 1.46-9.00) and history of anxiety (adjusted OR =

Table1.
Baseline characteristics and association with poststroke falls during acute hospital inpatient stay. N = total group, n = subgroup(s).
Characteristic Overall Fall No Fall p-Value*
(N=1,269) (n =65 [5%]) (n=1,204 [95%])

Age (years, mean + SD) 71.21 +£13.30 71.78 £12.73 71.20+13.34 0.72

Sex (male), n (%) 714 (56) 43 (66) 671 (56) 0.10

Race (African American), n (%) 202 (16) 7(11) 195 (16) 0.28

Length of Stay (days, mean + SD) 7.28 £15.77 10.75+10.34 7.10 £ 18.83 0.32

Baseline NIHSS (mean + SD) 8.70+£5.84 9.15+4.58 8.67+5091 0.42
NIHSS <8, n (%) 699 (55) 28 (43) 671 (56) 0.03
NIHSS =8, n (%) 570 (45) 37(57) 533 (44) 0.03
Ataxia, n (%) 346 (27) 19 (29) 327 (27) 0.72
Gait Abnormality,Jr n (%) 366 (70) 15 (71) 351 (70) 0.86
Hemiparesis, n (%) 763 (60) 45 (69) 718 (60) 0.12
Sensory Impairment, n (%) 558 (44) 32 (49) 526 (44) 0.38
Aphasia, n (%) 445 (35) 22 (34) 423 (35) 0.83
Brainstem Stroke, n (%) 200 (16) 7(11) 193 (16) 0.26

Charlson Comorbidity Score (mean + SD) 2.90+2.33 3.25+2.42 2.88+2.33 0.23
Prior Stroke, n (%) 321 (25) 14 (22) 307 (25) 0.47
Prior TIA, n (%) 187 (15) 13 (20) 174 (15) 0.34
History of Hypertension, n (%) 914 (72) 48 (74) 866 (72) 0.74
History of Depression, n (%) 36 (3) 1(2) 353) 0.52
History of Anxiety, n (%) 106 (8) 13 (20) 93 (8) <0.001
History of DM, n (%) 38 (3) 2(3) 36 (3) 0.44
History of DM with Nerve Disease, n (%) 38 (3) 2(3) 36 (3) 0.99
History of Seizures, n (%) 55 4) 4(6) 51 (4) 0.46
History of Syncope, n (%) 45 (4) 0(0) 45 (4) 0.11
History of UTL, n (%) 202 (16) 16 (25) 186 (15) 0.05
History of PD, n (%) 20 (2) 1(2) 19 (2) 0.99

*p-Value refers to differences between patients who fell and those who did not fall.

fPatients with data on gait abnormality (n = 525).

DM = diabetes mellitus, NIHSS = National Institutes of Health Stroke Scale, PD = Parkinson disease, SD = standard deviation, TTA = transient ischemic attack, UTI =

urinary tract infection.
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4.90, 95% CI: 1.70-13.90). The impact factors were 0.19
for stroke severity and 0.20 for anxiety.

Functional Status

Among the 950 patients wh o were indep endent in
ADLs prestroke, we considered 614 (65%) to have a loss
of functional status at the time of discharge from the acute
hospital inpatient setting (Table 3). Patients with a loss of
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functional status at d ischarge were more li kely to have
sustained a fall than patients who remained independent in
ADLs at the time of discharge (7% vs 1%, p <0.001).

We associated age, sex, NIHSS >8, ataxia, aphasia ,
gait abnormality, brainstem stro ke location, past stroke,
history of anxiety, history of UTI, or history of syncope,
and a fall in the hospital with a loss of functional status in
the bivariate analysis. Medication use was not dif ferent

Table2.
Factors independently associated with poststroke falls in acute hospital setting.

Variable Adjusted Odds Ratio (95% CI) Impact Factor
NIHSS >8 (reference, <8) 3.63 (1.46-9.00) 0.19
History of Anxiety (reference, no anxiety) 4.90 (1.70-13.90) 0.20

Note: Adjustment variables include stroke severity (NIHSS >8), gait abnormalities, Charleson Comorbidities index, history of anxiety, and history of urinary tract infection.
CI = confidence interval, NIHSS = National Institutes of Health Stroke Scale.

Table 3.

Characteristics of patients who were independent in function prestroke and association of poststroke loss of functional status (n = 950).
Independent Prestroke

Loss of No Loss

Characteristic Functional Status of Functional Status p-Value
(n =614 [65%]) (n =336 [35%])
Age (years, mean = SD) 72.98 £12.72 65.48 + 12.96 <0.001
Sex (male), n (%) 323 (53) 206 (61) 0.01
Race (African American), n (%) 50 (8) 109 (32) 0.25
Length of Stay (days, mean + SD) 5.71 £158.38 8.50 + 65.96 0.71
Baseline NIHSS (mean + SD) 10.01 £5.96 5.01+£2.90 0.25
NIHSS <8, n (%) 258 (42) 287 (85) <0.001
NIHSS 28, n (%) 356 (58) 49 (15) <0.001
Ataxia, n (%) 153 (25) 121 (36) <0.001
Aphasia, n (%) 238 (39) 69 (21) <0.001
Gait Abnormalities,” n (%) 156 (83) 123 (55) <0.001
Brainstem Stroke, n (%) 121 (20) 39 (12) 0.001
Charlson Comorbity Score (mean + SD) 2778 £2.21 2.47+1.96 0.28
Prior Stroke, n (%) 144 (23) 58 (17) 0.03
Prior TIA, n (%) 86 (14) 59 (18) 0.15
History of Hypertension, n (%) 452 (74) 235 (70) 0.23
History of Depression, 7 (%) 15 (2) 11(3) 0.45
History of Anxiety, n (%) 37 (6) 7(2) 0.01
History of DM, n (%) 193 (31) 102 (30) 0.73
History of DM with Nerve Disease, n (%) 17 (3) 12 (4) 0.56
History of Seizures, n (%) 29 (5) 14 (4) 0.69
History of Syncope, n (%) 29 (5) 4 (1) 0.01
History of UTIL, n (%) 121 (20) 18 (5) <0.001
History of PD, n (%) 5(1) 2(1) 0.51
Fall During Time of Hospitalization, n (%) 43 (7) 3(DH) <0.001

*Patients with data on gait abnormality (n = 409).
DM = diabetes mellitus, NTHSS = National Institutes of Health Stroke Scale, PD = Parkinson disease, SD = standard deviation, TIA = transient ischemic attack, UTI =
urinary tract infection.




558

JRRD, Volume 47, Number 6, 2010

between those with and wi thout a fall . Falls were inde -
pendently associa ted w ith a loss of functiona 1 s tatus
(adjusted OR =9.8 5,95% CI: 1.22-79.75) even after
adjusting for age in years (adjusted OR = 1.04, 95% CI:
1.02-1.06), moderate to severe stroke severity (NIHSS >8)
(adjusted OR =4.97, 95% CI: 2.66-9.30), gait abnormality
(adjusted OR =4.14, 95% CI: 2.45-6.98), and past stroke
(adjusted OR =1.7 8, 95% CI: 1.04-3.06) (Table4 ). The
impact factors were 0.08 for fa lls, 0.19 for age, 0.22 for
stroke severity, 0.24 for gait abnormality, and 0.07 for
past stroke.

DISCUSSION

We found that 5 percent of patients with an ischemic
stroke fell during the acute inpatient hospitalization and
that increased stroke severity and history of anxiety were
independently as sociated w ith fal Is. Additi onally, we
found that falls during the acute inpatient setting were
independently associated with a loss of functiona 1 status
after stroke.

While several studies have described fall epidemiology
during the poststroke rehab ilitation period, few studies
have examined poststroke falls in the acute inpatient hos-
pital setting before discharge home or to rehabilitation. In
1996, Davenport et al. found that 22 percent of patien ts
fell during the acute hospita lization; however, the aver-
age length of stay was 37 days, far more than our mean of
7.28 days for the entire sample [6]. More recently, Hollo-
way et al. assessed safety concerns after stroke during the
acute stay [27]. They found that 6 percent of th ose with
ischemic stroke fell, but that people with a safety compli-
cation had a mean stay of 21 days, compared with those
without a safety event who we re in the acut e setting for
an average of 7 days [27]. While we found a comparable
5 percent fall rate in our poststroke acute population, our

average length of stay for the group who sustained a fall

was only 10.75 days and only 7.28 days for th e entire
sample. Based on our observed rate, this translates to a

fall rate of 2.67 per pati ent per year ([6 5 falls/1,2 69 in
sample]/[7 days/365 days of the year] or 0.0512/0.01917).
This rate indicates a need for action and prevention during
this early time after stroke.

Suzuki et al. and Teasell et al. found that nearly half
of all patients with stroke fell during inpatient rehabili-
tation [19-20]. Recently, Czernuszenko and Cztonkowska
explored fall risks for patients with stroke during  inpa-
tient r ehabilitation [39]. They found that 16 percent of
their sample fell during the inpatient rehabilitation hospi-
talization and that severe st roke-related disability was
independently associated with fall rates. In contrast to our
study, their sample’s time since stroke was much hi gher:
median = 36.5 days and mean £+ SD = 124.8 £ 334.0 days.

Existing research indicates that falls remain an is sue
after dischar ge [3—4] and stillat 10 ye ars poststroke
[13.,40]. In 2008, W eerdesteyn et al. reviewed the litera-
ture regarding poststroke falls and found a high fall inci-
dence rate after discharge from stroke care: between 1.4 and
5.0 falls each person-year [41].

Our results i ndicate that falls are important even
before patients transition to rehabilitation, and we suggest
that fall prevention s hould be a ddressed immediately
after the stroke. We encourage each patient with stroke to
be screened for falls, but if that is not possible, our results
indicate that s pecial resources should be allocate d for
screening and treatment to anyone with an NIHSS ~ >8.
Those who screen positive for being at risk for falls could
then have fall prevention programming initiat ed whil e
they are still in the acute inpatient hospitalization period.
If fall prevention programming is begun before rehabilita-
tion is started, it may allow for decreased falls as well as

Table 4.
Factors independently associated with loss in functional status.
Variable Adjusted Odds Ratio (95% CI) Impact Factor

Fall During Hospital Stay (reference, no falls) 9.85 (1.22-79.75) 0.08

Age (years) 1.04 (1.02-1.06) 0.19
NIHSS >8 (reference, <8) 4.97 (2.66-9.30) 0.22

Gait Abnormality (reference, no gait abnormality) 4.14 (2.45-6.98) 0.24

Past Stroke (reference, no past stroke) 1.78 (1.04-3.06) 0.07

Note: Adjustment variables include age, sex, NIH SS >8, ataxia, aphasia, gait abnormality, brainstem stroke location, past stroke, history of anxiety, history of uri-

nary tract infection or syncope, and fall in hospital.
CI = confidence interval, NIHSS = National Institutes of Health Stroke Scale.
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for enhanced recovery during the rehabilitation period;
patients with stroke may be less fearful of a future fall,
and if therapists can continue rather than initiate fall pre-
vention training, they may be able to focus more time on
recovery efforts. That being said, note that in their recent
review of the po ststroke falls literature, Weerdesteyn et
al. stated that s ome falls after stroke may be inevitable
and that fall prevention progra mming, while effective in
improving balance an d stren gth, has not negated po st-
stroke fall risk [41].

History of anxiety was an independent predictor of
falls in the acute hospital in patient setting. The mecha -
nism by which a history of anxiety confers fall risk is not
clear. We examined whethe r psyc hotropic medications
(especially benzod iazepines, wh ich may be gi ven to
patients with a history of anxiety) might  be associa ted
with falls. W e found no r elationship between cl asses of
medication used at the time of admission and fall risk in
this dataset. Certainly our resu Its are in accord with the
data from a pilot study showin g that the development of
fear of falling was highly associated wi th anxiety after
stroke and that both fear of falling and anxiety are related
to poststroke activity restriction [42]. Our results indicate
that anxiety was related to both a fall in the acute hospital
inpatient setting and aloss of ADL functional status.
Future research should explore the roles that a history of
anxiety an d anxiety sympt omology play in poststroke
outcomes.

Our finding that 5 percent of patients with stroke fell
in the acute hospital inpatient set ting is likely to under-
represent the burden of falls in this setting because we
relied entirely on the medical record for documentation
of fall events. Despite this relatively low prevalence, we
associated falls with poor patie nt outcomes (i.e., loss of
functional status). Tinetti and Williams have reported that
falls and fall-relate d injuries are associa ted with ac tivity
restriction, which is define d as red uctions in ADLs ,
IADLs, and social participation [11]. Therefore, ac tivity
restriction may be a significant negative response related
both to stroke and to poststroke falls. Health and func-
tional status, healthcare use, and overall quality of life
and life satisfaction are all influenced by activity restric-
tion [43—44]. Although the relationship between falls and
loss of functional status appe ars robust (adjusted OR =
9.85), a review of the impact factors for each of the vari-
ables in the mul tivariable mo del su ggested th at, as
expected, both age and stroke severity have a stronger
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association with loss of fu nctional status than d o in-
hospital falls.

Although we were able to determine a relationship
between falls and a loss of function, we were not able to
address other important consequences of poststroke falls,
such as increased risk of hip fracture, future falls, further
reductions in function, increased anxiety and depression,
development of fear of fallin g, or death [45—48]. Future
research should examine the long-term sequelae of falls
during the acute setting and develop effective interventions
to best addre ss stroke -related fall risk factors during a 11
periods of poststroke hospitalization and rehabilitation.

Several limitations of this study should be described.
First, we collected all data retrospectively and included
only t hose falls that were documented in the medical
record in this study. While we reviewed all notes from the
medical record, we could have missed a fall reported in
the record. The re trospective design of this study likely
resulted in an underestimate of the true fall rate and also
did not allow us to evaluate the role of standardized fall
risk assessment. Moreover, we could not evaluate poten-
tial fall risks that are record ed routinely in the medical
record. Also, differences may exist in hospital reporting
of falls. W e are not a ble to describe the prevalence or
consequences of “near-fall” events. We have found self-
report of near -falls in the ho spital to be a predictor of
poststroke falls during the first 12 months after discharge
[49].

Second, although we ¢ an demonstrate a relationship
between acute hospital inpatient falls and a loss of func -
tional status, these data cannot provide ca usal evidence
regarding the relationship between a fall or multiple falls
and poststroke outcomes. While we can demonstrate that
falls happened in this acut e inpatient population, we do
not know the timing of the fa 11 during the acute hospitali-
zation, thus our results can only suggest that falls may be
associated with poststroke declines in functional status.
Fall prevention strategies are warranted in any event.

Third, we did not include in this analysis patients
who resided in a skil led nursing faci lity at the time of
their stroke ons et. Both the prevalence of fa lls and the
predictors of falls in such patients may differ from ou r
findings. Given that the majority of patie nts with stro ke
live at home at the time of s troke onset, these findings
should be generalizable to the majority of patients with
stroke. We did exclude those who were in a coma or who
had an NIHSS >18 to minimize the inclusion of those
who were not mobile after stroke.
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Fourth, fall risks are multi factorial [15] and some
preexisting risk factors were not available in the data for
analysis. While we included important available risk fac-
tors into our analysi s (age, stroke severity, sex, anxiety,
stroke location, Parkins on disease, etc.), other fa 1l risks
factors (such as fear of falling, e nvironmental factors,
gait speed, foot problems, and hip or knee arthritis) were
not available and thus we d id not include them in this
analysis.

Fifth, this study only included patients with ischemic
stroke. Thus, it does not represent all patients with acute
stroke. However , the majority of sustained strokes are
indeed ischemic strokes.

Finally, this stud y evaluated sho rt-term outcomes of
patients with stroke who fall during the acu te inpatient
hospitalization. Future studies should examine the long-
term outcomes (both recurrent falls and loss of function
status) for patients who fall during the acute inpatient
hospitalization.

CONCLUSIONS

We found that poststroke falls in the acute hospi tal
inpatient setting, albeit relatively uncommon in this sam-
ple, are associated with adverse patient outcomes. Fall
prevention pro gramming uses time, money, an d oth er
resources, and takes time away from other rehabilitation
efforts. Bec ause the NIHSS or retros pective N IHSS is
easily av ailable for all patients with stroke, a therapi st
can identify those most at risk for a future fall while still
in the acute setting. Stroke severity, specifically NIHSS
>8, may be a clinically useful way to identify patients
with stroke who are at greatest risk of falling. Given the
association between fa lls and poor patient outcomes,
rehabilitation and other interv entions should be imple-
mented to prevent falls poststroke.
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