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Community-dwelling seniors who present to the emergency
department with a fall do not receive Guideline care and their fall
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Abstract Introduction: Fall risk is a major contributor to
fracture risk; implementing fall reduction programmes
remains a challenge for health professionals and policy-
makers. Materials and methods: We aimed to (1) as-
certain whether the care received by 54 older adults after
an emergency department (ED) fall presentation met in-
ternationally recommended ‘Guideline Care’, and (2)
prospectively evaluate this cohort’s 6-month change in
fall risk profile. Participants were men and women aged
70 years or older who were discharged back into the

community after presenting to an urban university tertiary-
care hospital emergency department with a fall-related
complaint. American Geriatric Society (AGS) guideline
care was documented by post-presentation emergency de-
partment chart examination, daily patient diary of falls
submitted monthly, patient interview and physician re-
conciliation where needed. Both at study entry and at a
6-month followup, we measured participants physiological
characteristics by Lord’s Physiological Profile Assessment
(PPA), functional status, balance confidence, depression,
physical activity and other factors. Results: We found that
only 2 of 54 (3.7%) of the fallers who presented to the ED
received care consistent with AGS Guidelines. Baseline
physiological fall risk scores classified the study population
at a 1.7 SD higher risk than a 65-year-old comparison
group, and during the 6-month followup period the mean
fall-risk score increased significantly (i.e. greater risk of
falls) (1.7±1.6 versus 2.2±1.6, p=0.000; 29.5% greater risk
of falls). Also, functional ability [100 (15) versus 95 (25),
p=0.002], balance confidence [82.5 (44.4) versus 71.3
(58.7), p=0.000] and depression [0 (2) versus 0 (3),
p=0.000] all worsened over 6 months. Within 6 months of
the index ED visit, five participants had suffered six fall-
related fractures. Discussion: We conclude that this group
of community-dwelling fallers, who presented for ED care
with a clinical profile suggesting a high risk of further falls
and fracture, did not receive Guideline care and worsened
in their fall risk profile by 29.5%. This gap in care, at least
in one centre, suggests further investigation into alternative
approaches to delivering Guideline standard health service.

Keywords Fall risk . Fracture risk . Guideline care .
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Introduction

Among seniors, falls constitute a well-recognized public
health concern. Falls are the fifth leading cause of death [1],
and recent Finnish data suggest that escalating age-adjusted
rates of fall-related deaths in men cannot be explained by
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demographic changes alone [2]. Falls are the primary
reason for 40% of nursing home admissions [3]. The pivotal
PROFET study [4] showed that a multidisciplinary, geri-
atrician-led intervention could prevent future falls among
seniors who presented to the emergency department with an
index fall. These data extended an earlier successful multi-
factorial intervention in community-dwellers screened for
fall risk factors [5]. Not surprisingly then, clinical guide-
lines recommend medical assessment and intervention for
seniors presenting with a fall or fall-related injury [1, 3, 6–
9]. Worldwide, many geriatricians subscribe to the collab-
orative guidelines released jointly by the American Geri-
atrics Society, the British Geriatrics Society and the
American Academy of Orthopaedic Surgeons (‘AGS
Guidelines’) for assessment and management of older
people who have fallen [1].

Many seniors who fall attend the Emergency Department
(ED) for assessment. Falls comprise between 14 and 40%
of presentations to EDs [10, 11]. In 2000, 1.6 million older
Americans were treated in EDs for fall-related injuries, and
more than 1.2 million did not require admission and were
discharged back to community care [12, 13]. The ED is an
important contact point between seniors and the medical
system the world over [4, 6, 11, 14, 15]. As 70% of patients
who present to the ED with a fall are discharged back into
the community [16], it would be germane to know whether
this discharged population was subsequently referred for
outpatient and community assessment and intervention as
per the AGS Guidelines [4, 16, 17]. Our retrospective
investigation of this question revealed that fewer than 32%
of community-dwelling seniors recalled receiving followup
care after discharge home from the ED [17]. Although those
findings are provocative, a single retrospective study based
on patient recall has limited external validity.

To our knowledge, no prospective study has analysed the
management and medium-term outcome of older adults
who presented with a fall to an ED and were discharged
back into the community. This population is large, and the
demographic profile of its constituent suggests they are at
high risk of loss of independence, future falls and
fractures [18–21]. Thus, we aimed to identify whether a
consecutively-recruited sample of such patients received
evidence-based care (AGS Guidelines) following an ED
fall presentation and discharge back into the community.
Based on our earlier retrospective study [17], we hy-
pothesized that fewer than 30% of participants seeking
medical care for a fall by presenting to the ED would
receive one or more components of the best practice AGS
Guidelines within 6 months of the ED presentation. Our
secondary aim was to describe change in this cohort using
a validated measure of fall risk profile [22].

Materials and methods

Participants

One investigator (AS) screened patients and/or charts of all
people aged over 70 who presented to the Vancouver

Hospital ED with a fall-related complaint until the desired
sample size of 54 was achieved (May 15 to August 4 2003).
For this index ‘fall-related complaint’, a “fall” was defined
as “unintentionally coming to the ground or some lower
level other than as a consequence of sustaining a violent
blow, falling from a significant height as a result of me-
chanical failure or sudden onset of paralysis as in a stroke
or epileptic seizure” [22]. Falls were subcategorized as
causing either serve, moderate or no injury. Severe injury
included fracture, loss of consciousness or laceration re-
quiring sutures. Moderate injury included bruising, sprains,
lacerations not requiring suture, abrasions or a reduction in
physical function for at least 3 days.

To be sure to capture fall-related presentations among
patients aged over 70, the investigator checked the mech-
anism that underpinned the presenting complaint (even if
the report seemed initially unrelated to falls; e.g. chest pain,
pneumonia). This was done, in descending order of pref-
erence, from the ED notes or patient/caregiver interrogation
or treating emergency physician interrogation or by tele-
phone with the patient (after she/he had received an
appropriate letter).

In addition, the patient needed to have been: able to
communicate in English, aged 70–years or older and com-
munity-dwelling on Vancouver’s lower mainland within
150 km of Vancouver General Hospital. For entry into the
study, the participant needed to have been discharged back
into the community from the ED without admission to
hospital. We excluded: all residents of nursing homes or
extended care facilities, patients with a history of pathology
or impairments known to cause falling, including Parkin-
son’s Disease, stroke and Multiple Sclerosis, and patients
with significant cognitive impairment (score <24 on the
Folstein Mini-Mental State Examination) [23].

Potential participants were contacted by a researcher
(AS) while receiving treatment for their fall at the ED, or by
letter and telephone within 10 days of fall presentation.
After confirming that the participant met the inclusion
criteria for the study, verbal consent was obtained from the
participant during the ED encounter or by telephone. All
participants provided written consent prior to baseline
assessment. Figure 1 outlines the recruitment and interview
process for this study, and Figure 2 details the flow of
participants through the study (Fig. 2).

The study was approved by both the Vancouver Hospital
and University of British Columbia Ethics Committees.

Descriptive and independent variables

In-person investigator-administered baseline assessments
took place within 1 month of the ED presentation; a similar
followup assessment was scheduled 6 months after the ED
presentation. Baseline assessment included: patient demo-
graphics, circumstances surrounding the fall, emergency
physician (EP) management (by patient recall and chart
review) as well as fall-related outcome measures, including
physiological profile assessment (PPA) and questionnaires
as detailed below.
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From the ED chart and with patient ratification as
required, we noted patient demographics, including age,
specific presenting complaint at triage (e.g. wrist fracture),

functional status prior to presentation, circumstances of the
fall, self-reported medical comorbidities as noted, cogni-
tive function by mini-mental state exam (MMSE) [23], fall

Post-Fall Post-Fall

Fall Presentation to 4 weeks Monthly data collection 6-months

ED Presentation for a fall or 
fall-related injury 

Determination of Eligibility

Eligible patients contacted in 
hospital or by letter 

Interested patients enrolled for
baseline assessment (2-3 

hours) 

Fall, Medical 
Care and 
Physical 

Activity Diaries

Final 
assessment 
(2-3 hours) 

Fig. 1 The recruitment and
interview process for this study

12,778 ED 
presentations 

May 15th-August 4th

2446 presentations 
(age ≥ 70 years)   

395 fall-related 
presentations 

(16.1% of ≥ 70 years)  

. Developed fall related pathology (3)  

51 Completed Study 
(33 women, 18 men) 

293 Ineligible (74.1%) 
. Nursing home/cognitive  

   impairment (76) 
. Admitted to hospital (141) 

. Hip fractures (57) 
. Language barrier (51) 
. Pathology known to cause   

   falls (9) 
. Fall outside study definition (2) 
. Not a Vancouver resident (13) 
. Died as a result of fall (1) 

101 eligible 
presentations 

(56 women, 45 men) 

54 enrolled; 
(34 women, 20 men) 

Recurrent Fall-related injuries
2 hip fractures 

1 pelvic fracture (death) 

1 ankle fracture 

2 wrist fractures* 

47 unable to participate 
. Did not want to participate

  (32) 
. Unable to contact (15) 

3 did not complete study 
. Death (2) 
. Withdrew (1) 

Fig. 2 Details of the flow of
participants through the study
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history and disposal from the ED. We noted management
plans relating to medication rationalization, assessment of
postural hypotension, vision assessment and correction
where indicated as well as referral for physiotherapy (PT),
occupational therapy (OT) and family physician (FP). We
noted specific mention of the need for assessment of
environmental hazards around the home. We scrutinized
charts for the diagnosis/management of osteoporosis and
history of fall-related fracture.

In the patient baseline assessment, we systematically
enquired about medications and medical conditions using a
modification of the Canadian Multi-Centre Osteoporosis
Study questionnaire [24] that we have used previously [25,
26]. Physical activity was measured by means of the CORE
Questionnaire [27]. We quantified participants’ fear of
falling using the 16-item Activities Specific Balance
Confidence (ABC) Questionnaire [28, 29]. Depression
was assessed using the Geriatric Depression Scale (GDS)
[30–32]. We measured daily function using the Barthel
Index (BI) [33], which has been used in previous studies of
ED fallers [4]. In addition to the ED record of cognitive
function, we administered Folstein’s Mini-Mental State
Examination [23] as in our previous studies [25, 26].

Dependent variables: physiological profile
assessment, falls, medical care and activity

Falls risk score was quantified using the Physiological falls
Profile Assessment (PPA) [22] (Prince of Wales Medical
Research Institute, Randwick, Sydney, NSW, Australia).
The PPA is a valid [27, 34] and reliable [35] instrument for
assessing fall risk in older people. Based on the perfor-
mance of five physiological domains (vision, proprioception,
strength, reaction time and balance), the PPA computes a fall

risk score (standardized score) for each individual, and this
measure has a 75% predictive accuracy for falls in older
people [27, 34]. Standardized weightings for each of the five
components were derived from a discriminant function for
predicting multiple falls from the Randwick Falls and
Fractures Study [27]. These weightings (canonical correla-
tion coefficients) were −0.33 for edge contrast sensitivity,
0.20 for lower limb proprioception, −0.16 for isometric
quadriceps strength, 0.47 for hand reaction time and 0.51 for
postural sway on a compliant foam rubber surface. Fall risk
scores below 0 indicate a low risk of falling, scores between
0 and 1 indicate a mild risk of falling, scores between 1 and 2
indicate a moderate risk of falling and scores above 2
indicate a high risk of falling. Table 1 describes the tests from
the short-form PPA assessment (Table 1).

During the 6-month longitudinal study, participants
completed and returned a Falls, Medical Care and Physical
Activity Calendar that was completed daily and submitted
monthly. This Calendar documented falls and physical
activity as per our previous studies [25, 26] and those of
others [5, 36]. In cases where a participant’s recollection or
records were unclear or discrepant, a physician (KK) con-
tacted the participant’s family physician to confirm details
of medical treatment. In addition, the physician investigator
compared the patients self-report of physician management
with the GP’s own records in a sample of seven participants
who had reported attending the family physician and not
receiving care that met any of the Guideline elements.

The 6-month investigator-administered followup assess-
ment repeated all baseline measurements including the PPA
and noted the details of management that arose from
referrals. Falls were captured using the monthly Falls,
Medical Care and Physical Activity Calendar described
above. One investigator (AS) also asked the participant
whether medical advice for the fall was sought as the result

Table 1 Physiological profile assessment (PPA) short-form

PPA task Description Measure

Postural sway Individuals were asked to stand as still as possible for 30 s on 15-cm-thick medium-
density foam rubber mat with their eyes open, wearing the Lord swaymeter. The device
consists of a 40-cm-long rod with a vertically mounted pen at its end. The rod is attached
to the participants by a firm belt and extends posteriorly. The pen records sway on a sheet
of millimetre graph paper fastened to the top of
an adjustable height table.

Total sway path (mm) was
determined from the
path traced.

Quadriceps
strength

A simple strain gauge was used to assess dominant quadriceps (isometric) strength to the
nearest 0.5 kg. Participants were seated with the hip and the knee joint at 90 degrees
of flexion.

The best of three trials (kg).

Hand reaction
time

Used a light as the stimulus and depression of a switch by the finger as the response. The average of ten trials (ms).

Proprioception Seated participants with eyes closed were asked to align the lower limbs on either side
of a 60×60 cm by 1-cm-thick clear acrylic sheet standing on edge and inscribed with
a protractor.

The difference (in degrees) in
matching the great toes.

Edge contrast
sensitivity

The Melbourne Edge Test was used to assess this aspect of visual function. This test
presents 20 circular patterns containing edges with reducing contrast. Correct
identification of the orientation of the edge on the patches provides a measure of contrast
sensitivity in decibel units (dB), where dB=–10 log10 contrast.

Number of the last correctly
identified circle (dB).
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of a referral or of the patient’s own initiative. To provide a
comparison for the 6-month change in PPA, we matched
the study participants against the control group of another
study of community-dwelling people who were identified
from a health insurance database (Lord, 2005 #5097). We
began with 179 eligible control participants aged >75 years
from that study of 620 people detailed elsewhere (Lord,
2005 #5097). We paired those Australian participants
against our participants based upon the criteria of baseline
PPA score (± 0.2) and age (±2 years).

Analysis

The participant receiving AGS Guideline care at some time
during the 6-month followup period was the standard
against which the primary outcome of this study was deter-
mined. Relative to these Guidelines, each participant’s care
was categorized as complete, partial or absent according to
the following definitions. Complete Guideline care oc-
curred if, at any time during the 6-month followup period
(i.e. not only during the ED presentation), the participant
received either (1) a geriatrician assessment or (2) was
assessed for fall risk and received a multi-factorial inter-
vention by a health care professional as outlined by the
AGS Guidelines. Partial Guideline care occurred if the
participant was seen in the ED by a special Geriatric Triage
team (nurses with particular training in geriatric issues) or
was assessed for fall risk or provided with at least one
element of intervention from a health care professional, but
not both. No Guideline care occurred when the participant
was not provided with any intervention.

Continuous data were examined for outliers (greater than
3 SD above or below the mean) with scatter plots. No
outliers were excluded as the purpose of this study was to
describe a community-dwelling, older cohort who present-
ed to the ED with a fall. Outliers were consistently seen in
the visual components of the PPA (i.e. Edge Contrast
Sensitivity and Visual Acuity). Dependant variables were
checked for normality by calculating skewness and kurto-
sis. Descriptive data are reported for all variables of interest
[mean (SD), median (IQR) or number (% of total) where
appropriate]. Paired t-tests examined the changes in para-
metric numerical data from baseline to 6 months (PPA Fall
Risk Score and components of the PPA, including sway
conditions on foam, quadriceps strength, reaction time,
proprioception, dorsiflexion strength and visual acuity).
Non-parametric data (BI, GDS, ABC and components of
the PPA, including sway conditions on the floor, contrast
sensitivity and tactile sensitivity) were evaluated using the
Wilcoxon Signed-Rank Test with baseline and 6-month
data reported by Median (IQR). The level of significance
for both tests was set at p≤0.05. The number of falls (by falls
diary) and the proportion of fallers and recurrent fallers are
reported as descriptive statistics. Also, to seek trends for
future research, exploratory analyses were conducted using
logistic regression to model the association between base-
line PPA and the likelihood of a recurrent fall (yes/no). This
provided a regression estimate that shows a change in the

odds of a fall for a 1-unit increase in PPA. Significance of
the individual regression estimates was tested by Wald
statistics (t-tests).

Results

A total of 101 eligible patients presented to the ED, of
which 86 were contactable. Of these, 54 (63%) participated
and the remainder declined because of the research burden.
As per the inclusion criteria, all participants were commu-
nity-dwelling at baseline (40.7% lived alone and 59.3%
lived with at least one adult).

Baseline clinical characteristics and descriptors
of the index fall

Baseline characteristics of the 54 participants are presented
in Table 2. The mean time between the ED fall presentation
(index fall) and the home interview was 13.6 (±4.8) days.
The mean age of participants was 78.5 (±5.7) years. In the
year prior to the index fall, 19 participants (35%) recalled
having fallen another time, and eight (15%) recalled having
fallen two or more times previously.

A review of participants’ ED records and self-reports
revealed numerous medical comorbidities. One or more
cardiovascular disorders that may have contributed to a fall
were present in 31 (57%) participants. These conditions
included cardiac arrhythmia, coronary artery disease, con-
gestive heart failure, previous myocardial infarction and
postural hypotension. Almost all (n=51, 94%) participants
had some form of visual impairment, seven (13%) par-
ticipants had macular degeneration and 19 (35%) had
cataract. Also, 11 (20%) experienced peripheral neuropathy
and 27 (50%) had various degrees of osteoarthritis. Oste-
oporosis was diagnosed in 14 (25.9%) participants (all
female), and all but three of these were taking bisphos-
phonate therapy. In total, 57% of the participants were
taking one or more medications that have been associated
with increased risk of falling. Twenty-two participants
(41%) reported drinking alcohol daily.

Characteristics of the index fall and its treatment are
presented in Table 3. The index fall caused severe injury in
50.0% of the cases.

Patient management compared with American
geriatrics society Guideline care

Guideline care was provided neither by ED physicians
during the index presentation nor by health care profes-
sionals during the 6-month followup period. Figure 3
depicts participants’ medical management, including ED
discharge instructions and referrals. The most common ED
referral was to the participant’s FP (31%) which, in itself,
does not constitute Guideline care. When referred to a FP,
the patients attended in 82% of cases. No participant
reported receiving fall-related assessment during a follow-
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up appointment with the FP. That is, there was no report of
assessment of balance, strength or vision; nor was there any
report of treatment aimed at improving balance, strength or
vision. In all seven cases (7 of 51=13.7%) where this self-
report was cross-checked with the treating FP, the FP
concurred that no element of the fall prevention guidelines
had been undertaken.

In total, eight participants received some formofGuideline
care during the 6-month followup period. Only two (3.7%)
participants received complete Guideline care, and this
resulted from ED referral to a geriatrician. Six participants
(11%) received partial Guideline care. The Geriatric Triage
Team saw these participants in the ED. Partial Guideline care
was also provided to two (4%) participants referred from the
ED to a cardiologist for investigation of syncope.

Fifteen (28%) participants were discharged from the ED
without any further instructions. Of these, three returned to
the ED within 24 h of the first ED fall presentation with
another fall that required hospital admission. One of these

participants experienced the fall while awaiting transport
home after discharge from the ED for the index fall.

Six-month followup clinical and functional data,
including adverse events

During the 6-month followup, three participants dropped
out (one too busy, two died), leaving 51 (94.4%) of the

Table 2 Participant baseline clinical characteristics(n =54)

Characteristic Number (% of total) or Mean
(SD) or Median (IQR)

Demography
Age (year) – mean (SD) 78.5(5.7)
Women 34(63.0%)

MMSE score (max 30 points) –
median (IQR)

29.0(2.2)

Fall history
Fall in previous year 27(50.0%)
Two or more falls in previous year 8 (14.8%)

Number of prescribed medications–
mean at index fall (SD)

3.6(2.6)

Frequency of medication use
Medications for treatment of
osteoporosis

11(20.4%)

Medications containing calcium
or vitamin D

16(28.1%)

Associated with increased risk of
low bone mineral denisty (BMD)
and hip fracture

7(12.3%)

Cardiovascular medication 18(31.6%)
Other cardiovascular medication 25(43.9%)
Benzodiazepine 4(7.4%)
Other sedatives/hypnotics
(not benzodiazepine)

4(7.4%)

Antidepressants 5(8.8%)
Narcotics 6(10.5%)
Anticonvulsant 2(3.5%)
Other drugs not associated with
fall risk

39(68.4%)

Unknown 5(8.8%)
Eye examination (within 2 years) (%) 48(88.9%)
Smoking (pack years) –
median (IQR)

20.6(33.1)

Ever smoked 29(53.7%)
Currently smoking 5(9.3%)

Table 3 Characteristics of the index fall presentation (n=54)

Characteristic Number (% of total)

Arrived by ambulance 19(35.2)
Time in the ED (minutes) – median (IQR) 223(135.8)
Fall mechanism
Conscious collapse 7(13.0)
Loss of balance 12(22.2)
Loss of consciousness 7(13.0)
Slip/trip 25(46.3)
Other 1(1.9)
Unknown 2(3.7)

Falls related to alcohol consumption 3(5.6)
Fall ocation
Within the home 19(35.2)
Bathroom 2(3.7)
Bedroom 3(5.6)
Hallway 3(5.6)
Kitchen 5(9.3)
Balcony/living room 5(9.3)
Garage 1(1.9)

Outside 28(51.9)
Forest trail/recreation 5(9.3)
Garden 4(7.4)
Sidewalk/street 19(35.2)
Public places 7(13.0)
Restaurant 3(5.6)
Other 4(7.4)

Time spent on floor
<5 (min) 38(70.4)
5–59 (min) 14(25.9)
>1 (h) 2(3.7)

Ability to get up after fall
Unaided 35(64.8)

Loss of consciousness
Lost consciousness from fall injury 4(7.4)
Unknown 9(16.7)

Injurya

Severe 27(50.0)
Moderate 20(37.0)
No injury 7(13.0)

X-ray/scan (%) 40(74.1)
Required Day Surgery (%) 4(7.4)
Wrist 4(7.4)

aSevere injury included fracture, loss of consciousness or laceration
requiring sutures. Moderate injury included bruising, sprains,
lacerations not requiring suture, abrasions, or reduction in physical
function for at least 3 >days
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original 54 participants. During the followup period, 10 of
32 (31%) participants who were living with another adult
at baseline moved to assisted living facilities.

Over the 6-month observational there was a significant
worsening in the Barthel Index (p=0.002), the Geriatric
Depression Scale (p=0.004) and the Activities-Specific

Table 4 Mean values [standard
deviations (SD) in parenthesis]
and change for the PPA
measures (n =51)

aNon-parametric data
reported – median (IQR) – and
evaluated using the Wilcoxon
Signed-Rank Test
bComponents of the PPA used to
calculate the Fall Risk Score
cParametric data reported –
mean (SD) – and evaluated
using the paired t-test

PPA measure Baseline 6-month followup p
(n=51) (n=51)
Mean (SD) Mean (SD)

Fall Risk Score 1.73(1.6) 2.24(1.6) 0.0005
Postural sway (mm)
Eyes open, no foama 78.3(48.2) 101.8(77.7) 0.0005
Eyes closed, no foama 105.1(59.9) 120.0(95.2) 0.0005
Eyes open, foamb,c 370.6(249.1) 431.4(268.6) 0.001
Eyes closed, foamc 710.2(427.0) 826.9(430.9) 0.0005

Quadriceps strengthb,c (kg) 17.3(8.0) 16.8(8.6) 0.046
Reaction time (ms)
Handb,c 289.6(60.6) 306.7(75.4) 0.0005
Footc 340.7(72.8) 348.0(88.2) 0.098

Proprioceptionb,c (degree) 1.9(1.7) 2.6(2.1) 0.0005
Edge contrast sensitivitya,b (dB) 24(3) 24(5) 0.003
Dorsiflexion strengthc (Nm) 9.7(4.0) 9.1(4.2) 0.004
Visual acuity
High contrastc 1.5(0.8) 1.5(1.2) 0.458
Low contrastc 2.8(1.7) 2.4(1.9) 0.950

Tactile sensitivitya 4.3(0.6) 4.4(0.6) 0.013

ED Presentations 
N=54 

Geriatric Assessment  
n=6 

Orthopaedics  
n=11 

No Discharge 
Instructions

n=15 

Family Physician 
n=17 

Return to ED if 
Problem Persists 

n=3

Patient 
initiated 

FP 
contact  

n=2

Guideline Care during 
ED visit, n=0B

Guideline 
CareC

n=2 

Pelvic fracture 
n=1 

Patient 
initiated 

FP 
contact  

n=1 

No Guideline Care 
n=46 

Assessment 
during ED 

Presentation 
n=4 

Referred to 
FP (n=4) 

 Hip fracture n=1 
Wrist fracture n=2 

Ankle fracture n=1 

FP 
Referral 

n=1 

Patient 
Initiated 

FP 
Follow-up 

n=1 

Cardiology 
n=2 

Patient 
did not 
follow-
up n=3 

Patient 
follow-

up 
n=14 

Returned to ED 
within 24hrs with 

another fall & 
admitted to hospital 

n=3A

A  As a result of the hospital admission, two
     participants had medications changes 
B  Number receiving guideline care during  
     the index ED presentation 
C  Referral and investigation by an outpatient
     Geriatrician assumed to be guideline care  
FP Family Physician 

Outpatient Clinic n=2 
Pacemaker n=1 

Medication ∆ n=2  

Outpatient 
Clinic 
n=2 

Referred to 
FP (n=1) 

Partial 
Guideline 
Care  n=4 

Hip fracture 
n=1 

Partial 
Guideline Care 

n=2

Fig. 3 Medical management
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Balance Confidence Scale (p<0.001) scores. The number
of participants involved in weekly physical activity
increased from 35.3% to 43.1%.

Seventeen participants (33.3%) reported falling again
(subsequent to their index fall), and nine (17.6%) reported
multiple falls. Of 34 falls, seven (13.7%) of these resulted
in the participant seeking medical attention, with four
(7.8%) falls requiring hospital admission.

Five participants (n=5, all female) suffered a fracture as a
result of a low trauma fall within 136.7 (±41.8) days
(minimum=61 days, maximum=174 days) of the ED fall
presentation (two hip fractures, one pelvic fracture, one
ankle fracture, two wrist fractures). One participant fell and
fractured her wrist 9 days after returning home from the
hospital where she had been treated for a fall-related hip
fracture. Consequences of the hip and pelvic fractures were
death (n=1), relocation to an extended care facility (n=1) or
assisted living facility (n=1).

Baseline and change data for the Physiological Profile
Assessment (PPA)

Table 4 shows the baseline and 6-month changes for the
overall fall risk score (PPA) test and key fall risk score
components. At baseline, there was no difference in the
mean PPA values of participants who reported at least one
fall prior to their ED presentation (index fall) (PPA=1.8±1.7)
compared with those who reported that the index fall was
their first in 12-months (1.8±1.6).

Over the 6-month followup period, participants’ fall risk
profile (SD) increased 29.5% (i.e. greater fall risk)
(p=0.000). There was statistically significant deterioration
for all components of the Fall Risk Score that contribute to
the combined score (postural sway eyes open, foam;
quadriceps strength; hand reaction time; proprioception;
edge contrast sensitivity) (all, p<0.05).

There was a significant association between the like-
lihood of a recurrent fall and baseline PPA values (log-
likelihood ratio is 53.1, p<0.001 for 1 df). Table 5 shows
the odds ratio of the outcome associated with baseline PPA.
Recurrent falls were associated with baseline PPA values,
as measured byWald statistics. For every unit of increase in
baseline PPA, OR=2.10, [95%CI: 1.3, 3.4].

Discussion

In this study sample, the majority of community-dwelling
elderly fallers who presented to a major urban tertiary care
hospital ED with a fall, and then were directly discharged
home, did not receive any element of the care prescribed by
the AGS/BGS/AAOS Guidelines for the prevention of falls
for older people. If these findings applied to the broader
population from whom the sample was obtained, it would
have major clinical and health services implications. Older
people who fall contribute a large proportion of the
presentations to hospital EDs [10, 38]. Also, having a

‘previous fall’ is a distinct high-risk category in the AGS
Guidelines [1] and, thus, should be a catalyst for specific,
comprehensive, fall risk factor evaluation. Furthermore,
clinical experience would suggest that older people with a
previous fall are at a high risk of future serious adverse
events, including fracture and head injury [39–43]. Effec-
tive preventive measures are available for this population;
it would seem that the ED contact should provide an ideal
opportunity to initiate elements of the fall prevention
Guideline.

Community-dwelling fallers; no Guideline care,
high-risk profile for falls and fractures

To our knowledge, this is the first study to examine the
effectiveness of AGS Guideline delivery in the ED setting.
Our data extend the findings of Baraff and colleagues [6,
15] who investigated fall prevention interventions in one
hospital ED. Their study suggested that the ED visit did not
lead to preventive measures, but the study was undertaken
prior to the publication of Dr. Close’s high-impact PROFET
study set in the ED [4] and the subsequent AGS Guideline
publication [1]. As the last decade has seen increasing
attention to falls as being a major health problem, our a
priori hypothesis was that a reasonable proportion of
participants in this study would have received Guideline
care in 2003 (the time when data were collected).

The widely-held clinical perception that this patient
population is at high risk of adverse outcomes is reinforced
by our comprehensive descriptive data. The group per-
formed poorly in measures of physiological function
associated with the prevention of falls [22], and fractures
[19, 44]. At the time of the baseline assessment, these
community-dwelling study participants had mean PPA fall
risk profiles that indicated they were at higher risk of falling
than were a sample of age-matched seniors living in a
nursing-home or intermediate-care dwelling [45]. We note
that major components of the PPA fall risk profile
(quadriceps strength, sway) are also independent risk
factors for both fracture [44] and hip fracture [20]. Al-
though we did not measure BMD in our sample, older
fallers have previously been shown to have low bone mass
[46]. There is a need for evaluation of BMD and fall risk
factors in older fallers who present to the ED, as both are
risk factors for hip fracture [18, 20].

Our novel longitudinal fall risk profile data raise an
important alarm bell, particularly if our findings can be
replicated in other ED settings. We note that, on average,
participants deteriorated further in their fall risk profile by
0.51 standard deviations (almost 30% worse than at
baseline) over 6 months, despite participants having been
in contact with the health care system. Thus, our cohort of
patients failed to receive Guideline care, and 6 months after
a major interaction with the health care system they were at
substantially more risk of the same event that brought them
initially to the ED. If the risk factors of concern were
largely untreatable, such deterioration would be under-
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standable. However, numerous RCTs have proven the
effectiveness of interventions that could reduce risk of falls
by 40–60% [8].

Our study cohort consisted of only 51 participants who
were followed for 6 months; nevertheless, our fall incidence
data support the validity of the measures of fall risk profile
we report. The cohort of 54 participants experienced 34 falls
over 9873 person-days of observation, which translated to
126 falls per 100 person-years. This is similar to 100-
person-year rates of 129 falls [4], 114 falls [47] and 94 falls
[47, 48] in UK, USA and New Zealand studies, respectively.
Taken together, these data indicate that the population of
older adults presenting to the ED with a fall are at high risk
of recurrent falls. Within 6 months of the index fall
presentation, five women suffered six fall-related fractures.
There were no fractures among men. This represents an
overall fracture rate of 22.2 fractures per 100 person-years.
In the study conducted by Close and colleagues [4], the rate
of fractures was 9.8 per 100 person-years. Two of the
fractures in the present study were hip fractures (n=2), which
represents a rate of 11.8 hip fractures per 100 woman-years.
This is 44-fold the rate of hip fracture reported in a
community-dwelling population of women over the age of
60 [20] (overall rate of hip fracture was 0.8±.057 per 100
woman-years). In the EPIDOS study [18], community-
dwelling women had a hip fracture rate of 1.8 per
100 woman-years. We appreciate the caution that is essential
when comparing our fracture and hip fracture data with
those found in large epidemiological studies, but these
clinically-relevant findings point to the validity of the falls
risk profile data we collected. As all fractures were among
women, our data focus particular clinical relevance to
implementing improved care for that group.

Our finding that participants did not receive Guideline
care begs the question – ‘Why was this the case?’. Our
study was not designed to answer that as a primary research
question, but the finding is in keeping with a ‘gap in care’
reported in relation falls management [49] and for many
medical conditions [50–53]. There are challenges in
obtaining relevant medical information when patients
present to the ED [54]. Our data are important because
system change tends to address disease-specific ‘gaps in
care’. In most cases, decision-makers do not extrapolate
data showing that there are limitations in the management
of one condition (e.g. asthma) to another condition (e.g.
falls in the ED). We understand that in the USA, there is a
billing incentive for FPs to undertake a fall risk assessment
and, where appropriate, to act on it. To our knowledge, this
recent USA health services intervention has not been tested
for effectiveness.

Patient awareness of risk can contribute to an improved
management of chronic conditions. A simple patient letter
improved osteoporosis management after fracture more
than threefold [55, 56]. Many patients still attribute falls to
‘accidents’. The AGS Guidelines advocate educating
patients [1]. It appears that patients are not aware that
most of the factors that cause falls are modifiable. The
danger of falls is not only the outcome of the fall (i.e.
injury), but the increased risk for subsequent falls and fall-

related injury (i.e. hip fracture or death). Qualitative
researchers could help investigate why clinicians and
patients fail to address neither the fall nor the underlying
mechanism of the fall.

Although our study provides a very clear indication that
participants did not receive Guideline care, these data must
be interpreted with caution. In particular, our findings
should not be generalized inappropriately. One limitation of
our study was that the sample was only 54 people.
Nevertheless, the sampling method was rigorous (24-h
recruitment), we recruited a reasonably high proportion of
eligible participants and we achieved 94% retention at the
6-month followup. Adding to the validity of our study we
note that fall and fracture rates were consistent with those
found in a much larger study (PROFET) [4] undertaken in a
similar setting in advance of the AGS Guidelines being
published. Given the absence of care and the high falls and
fracture rates we observed, it would be unethical to
undertake an identical observational study with a larger
cohort or for a longer followup period in order to ‘increase
the numbers’ in this study.

A second limitation is that our data represent findings in
one urban tertiary care ED in Canada. As the study is novel,
it raises important questions for those responsible for ED
care of older fallers. To our knowledge, there are no
published data suggesting that Guideline care for older
fallers is being implemented. Our hospital ED is an
academic centre, with regular ‘Grand Rounds’ which
have focused on the issue of falls care at least once
annually in both the ED and the Family Practice Rounds. In
Canada, falls care has been a regular item in the medical
journals that are sent to all physicians. Our own province
launched a major ‘Falls Prevention Report’ prior to the
study period. The present findings occur against this
background of public health and physician ‘education’ on
the subject of falls prevention.

Because falls assessment and prevention is demanding,
dedicated falls and osteoporosis clinics exist in many coun-
tries [57–61]. It warrants investigation whether such ‘fall
prevention programmes’ provide fall-reduction. Although a
previous Canadian RCT showed that a consultative type of
programme reduced the occurrence of multiple falls among
previous fallers [62], not all interventions that aim to reduce
falls do so [63], and one intervention among institution-
alized fallers actually increased falls among the intervention
group [64]. To our knowledge, there have been no RCTs of
falls clinic service delivery. Such a study would need to test
cost-effectiveness as well as clinical outcomes such as falls
and, ideally, fractures. Multidisciplinary care models have
been delivered in conditions as varied as back pain [65] and
management of stroke [66]. Such programmes have only
rarely been tested with randomized controlled trials [67].

Another limitation to generalizability of our findings is
that data were obtained within the unique Canadian health
care system. In our province, for example, few patients have
third-party payers for physiotherapy. Strength and balance
training is a core, evidence-based element of Guideline care
for fallers [8, 37, 68]. We are aware that in the British
National Health System system, fallers have free access to
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physical therapy upon physician referral after a fall [69].
Nevertheless, the geographic and health-care system-spe-
cific nature of falls delivery needs to be researched, and the
guidelines themselves underscore that research should be
undertaken in different health care settings [1].

Summary

Our prospective study of 54 community-dwelling seniors
who presented to the ED with a fall, and were not admitted
to hospital, demonstrates that the comprehensive geriatric,
or FP assessment, had largely not been administered within
6 months of the ED presentation. It is understandable that
this would not be provided in the setting of the ED itself,
and our results highlight the challenges of Guideline care
when it is complicated by issues of continuity of care. At a
broader health services level, our study adds to the body of
evidence that Guideline development alone does not equal
Guideline adoption.

These data provide an important lever for those aiming
to deliver integrated health care, and for future research
into cost-effective delivery of Guideline care. Mary Tinetti,
the doyen of USA geriatric care, has stated that ‘there
remains a great disconnect between the wealth of evidence
supporting fall prevention efforts and real-world practice’.
She continues that ‘there is no simple mechanism in our
fragmented, disease-oriented healthcare system for refer-
ring individuals to the relevant professionals…’. Our
descriptive study provides novel Canadian data that
underscore the importance of the ED as a location for
identifying high-risk fallers. We conclude that there may be
a substantial ‘gap in care’ for community-dwelling older
fallers who are discharged home after presenting to the ED
department; our findings call for novel methods of
translating the knowledge that falls and fractures can be
prevented. At present, the benefits of numerous large trials
are not being implemented for those who are at high risk
and are already actively seeking medical attention.
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