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Abstract

Background: approximately 25% of older people who fall and receive paramedic care are not subsequently transported to
an emergency department (ED). These people are at high risk of future falls, unplanned healthcare use and poor health
outcomes.
Objective: to evaluate the impact of a fall-risk assessment and tailored fall prevention interventions among older
community-dwellers not transported to ED following a fall on subsequent falls and health service use.
Design, setting, participants: Randomised controlled trial involving 221 non-transported older fallers from Sydney,
Australia.
Intervention: the intervention targeted identified risk factors and used existing services to implement physiotherapy, occu-
pational therapy, geriatric assessment, optometry and medication management interventions as appropriate. The control
group received individualised written fall prevention advice.
Measurements: primary outcome measures were rates of falls and injurious falls. Secondary outcome measures were
ambulance re-attendance, ED presentation, hospitalisation and quality of life over 12 months. Analysis was by intention-
to-treat and per-protocol according to self-reported adherence using negative binominal regression and multivariate
analysis.
Results: ITT analysis showed no significant difference between groups in subsequent falls, injurious falls and health service
use. The per-protocol analyses revealed that the intervention participants who adhered to the recommended interventions
had significantly lower rates of falls compared to non-adherers (IRR: 0.53 (95% CI : 0.32–0.87)).
Conclusion: a multidisciplinary intervention did not prevent falls in older people who received paramedic care but were
not transported to ED. However the intervention was effective in those who adhered to the recommendations.
Trial registration: the trial is registered at the Australian New Zealand Clinical Trials Registry: ACTRN 12611000503921,
13/05/2011.

Keywords: older people, pre-hospital emergency care, accidental falls, aged, multidisciplinary intervention
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INTRODUCTION

Many older people suffer falls [1] and it is not uncommon
for older fallers to require paramedic care following such
events. Falls in older people are estimated to represent up
to 8% of the total annual workload of ambulance services
[1], constituting considerable operational and economic
burden [2].

Routine transportation to an emergency department
(ED) as a default disposition following a fall is of question-
able value and may not be an effective or efficient use of
resources in the absence of physical injury or change in the
person’s functional status. Older non-transported fallers are,
however, at an increased risk of recurrent falls and ambu-
lance re-attendance [3].

Two randomised controlled trials (RCTs) conducted in
the UK have studied interventions offered to older people
who received paramedic care following a fall [4, 5]. In the
first trial [4], intervention group participants were attended
to by specially trained paramedics (emergency care practi-
tioners), and if clinically appropriate, treated and discharged
on scene. Control group participants were transported to
ED as per standard care. The majority (89%) of partici-
pants within this trial were fallers, while the remaining parti-
cipants presented with minor injury/illness. The second
trial solely involved non-transported fallers [5]. It offered
intervention participants a community-based fall prevention
programme, including exercise therapy, home hazard
assessment and medication review while control group par-
ticipants accessed health services as usual. Both trials
reported high compliance with intervention recommenda-
tions and demonstrated beneficial intervention effects includ-
ing fewer subsequent falls, ambulance re-attendance [5] and
lower ED-presentation rates [4].

Participant identification and recruitment strategies dif-
fered in the above trials. Mason et al. conducted initial eligi-
bility screening in the control room [4] with on-road
paramedics notified of eligible people who could be invited
to participate at the time of treatment. In contrast, parame-
dics were not directly involved in patient recruitment or
onward referrals in the Logan et al. trial [5]. In lieu, recruit-
ment involved research personnel reviewing ambulance ser-
vice records to identify non-transported fallers. These
strategies either add operational burden (additional staffing)
or delays recruitment, assessment and implementation of
interventions.

We therefore conducted the ‘Intervention to PREvent
Falls after Emergency Response’ (iPREFER) RCT in which
attending paramedics identified potentially eligible patients for
trial participation immediately following non-transportation
to ED, and implemented a referral system linked to existing
services. The primary objective was to determine whether
this approach, involving timely assessment and tailored
interventions, resulted in a meaningful and significant reduc-
tion in subsequent falls, fall-related injuries and associated
emergency health service use in older people who were not
transported to hospital following a fall.

METHODS

Design

A single blind, parallel group RCT was conducted to evalu-
ate the impact of a comprehensive assessment and tailored
intervention offered to older people who received fall-
related paramedic care but were not subsequently trans-
ported to hospital. Detailed methods are presented in the
trial protocol manuscript [6] and included in Appendix 2
(Supplementary data are available in Age and Ageing online).
Ethical approval was obtained from the Human Research
Ethics Committee at Sydney Local Health District—RPAH
(Protocol nos. X10-0352 and HREC/10/RPAH/616) and
written informed consent was obtained from all participants
prior to entry into the study. The study is registered with
the Australian New Zealand Clinical Trials Registry:
ACTRN 12611000503921.

Participants

The study sample comprised people aged 65 years and old-
er who received a fall-related emergency response from
paramedics operating from a cluster of seven ambulance
stations in Eastern Sydney, Australia. Exclusion criteria
were the following: (i) living in a Residential Aged Care
facility (RACF); (ii) having a diagnosis of dementia and no
available carer; or (iii) insufficient English to fully participate
in the study. Following determination that a patient would
not be transported to an ED, paramedics immediately noti-
fied research staff of potentially eligible people. Telephone
contact was made within 48 h by a member of the research
team and once it was established that no further emergency
care was required and no study exclusion criteria were
applied, the individual was invited to participate in the study
(Appendix 1, Supplementary data are available in Age and
Ageing online).

Data collection and randomisation

Following detailed baseline assessment, completed in the
participant’s home, they were provided with individualised
written recommendations based on identified fall-risk fac-
tors (Appendix 2, Supplementary data are available in Age
and Ageing online). Participants were randomised after all
assessments and provision of recommendations had been
completed, by researchers opening the next consecutively
numbered sealed, opaque envelope. Randomisation was
according to a random sequence generated by a computer
programme (randomly permuted block sizes of 4–8) and
prepared by a staff member not involved in the study. At
6 months after randomisation, all participants were inter-
viewed at home to ascertain the level of adherence to
recommendations on a three-point scale: (i) completed as
recommended, (ii) partially completed (i.e. exercised some-
times), and (iii) not completed. All participants were fol-
lowed up for 12 months from baseline (or until lost to
follow-up) for subsequent falls and health service use. Due
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to the nature of the intervention, participants and the treat-
ing therapist were not blinded to group allocation. All pre-
test measures were assessed prior to randomisation and all
follow-up data were collected by assessors/staff blinded to
treatment allocation. Data analysis was blinded to the point
of interpretation and secondary a priori analysis.

Intervention group

Participants randomised to the intervention group were
provided with direct support by a research physiotherapist
to implement their recommended fall prevention interven-
tions [6], immediately after their baseline assessment. This
included organising referrals for exercise therapy provided
by a physiotherapist, home hazard assessment and modifi-
cation provided by an occupational therapist, vision assess-
ment through local optometrists, Home Medication Review
(HMR) completed by a pharmacist and specialist geriatric
medicine review through hospital outpatient clinics. In add-
ition, participants were provided with assistance regarding
transportation to appointments and liaison with healthcare
providers (e.g. GP and pharmacist). In instances where
referrals were required from the participant’s GP, i.e. HMR
or outpatient clinic assessment, templates were faxed to the
GP to facilitate the referral process.

For participants living within the local hospital catch-
ment area, exercise therapy and home hazard assessments
were delivered by the post-acute care service (PACS): an
existing multidisciplinary hospital outreach team that pro-
vides care to people in their own homes [7–9]. The therapy
visits were at no cost to the individual; however, costs asso-
ciated with home modifications or required assistive devices
were met by participants. Participants, who lived outside the
hospital catchment area received exercise therapy delivered
by a research physiotherapist, were referred to a community
occupational therapist from the relevant local hospital, and/
or a local hospital for aged care clinic assessment as indi-
cated. Participants who were housebound were offered a
geriatrician home visit.

Control group

Control group participants received written advice from the
researcher on how to address their identified fall-risk fac-
tors and were advised to speak to their healthcare provider
for any further advice/assistance to implement the recom-
mended fall prevention interventions.

Outcome measures

The primary outcome measures were the rate of falls and fall-
related injuries during the 12-month follow-up period, col-
lected via monthly diaries. A fall was defined as an ‘unexpected
event in which the participant comes to rest on the ground,
floor or a lower level’ [10]. Secondary outcome measures
included level of uptake and adherence to the recommended
interventions (three-point Likert scale: (i) completed recom-
mendations as per-protocol, (ii) attempted recommendations

but did not complete fully, and (iii) declined recommenda-
tions), health service use during the follow-up period (ambu-
lance re-attendance, ED presentation and hospitalisation—
both fall and non-fall related) recorded on monthly calen-
dars [10], and quality of life measured using the EQ-5D [11]
at baseline, 6 and 12 months post-randomisation. In cases
where information was missing or unclear, follow-up phone
calls were made to obtain the information.

Sample size

The sample size was calculated on the basis of the primary
outcome. Fall rates of 60% in the control arm and 33% in
the intervention arm were estimated based on previous
studies [3, 5]. Accounting for dropouts (10%), power of
90%, and a 5% significance level, a total sample of 234 was
calculated.

Statistical analysis

The primary analysis was by intention-to-treat (ITT).
Negative binominal regression was used to analyse differ-
ences between the intervention and control groups for all out-
come measures. Incidence rate ratios (IRRs) were reported
with 95% confidence intervals (CI). Adjusted IRRs were cal-
culated by controlling for variables which differed signifi-
cantly between groups at baseline. Baseline difference
between groups was analysed using parametric and non-
parametric test based on variable distribution. Between-group
comparison of continuous measures (EQ-5D) were analysed
using General Linear Models (ANCOVA).

Additional a priori analyses were conducted on a per-
protocol basis to determine whether adherence moderated
treatment effectiveness. Participants were categorised as
‘adherers’ if they completed all recommendations or ‘non-
adherers’ if they did not. The per-protocol analysis therefore
included ‘adherers’ who fully adhered to the treatment
protocol, ‘non-adherers’ who reported deviation from the
suggested recommendations and the control group, which
included participants with varying adherence levels. Analyses
were conducted using SPSS version 22.0 (SPSS Corp,
Chicago, Ill. USA).

RESULTS

Trial flow and baseline comparisons

During recruitment (April 2011–May 2014), paramedics
referred 684 potential participants of which 221 were
enroled (Appendix 1, Supplementary data are available in
Age and Ageing online). Funding constraints precluded fur-
ther enrolment. Participant mean age was 83.3 years (SD
7.2 years) and 142 (64%) participants were female. The
control and intervention group participants were well
matched at baseline with significant differences noted only
for ‘total number of comorbidities’ and ‘near-tandem stance
ability’ (Table 1). Of note, 159 participants (72%) fell, 139

A multidisciplinary intervention to prevent subsequent falls and health service
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Table 1. Baseline characteristics

Characteristics Control group (n = 110) Intervention group (n = 111)

Age—years (mean / SD) 82.8 (7.5) 83.9 (6.9)
Gender—female (number / %) 69 (63%) 73 (66%)
Falls history
Number of falls in previous yeara (IQR) 2.0 (0.0–4.0) 2.0 (0.0–4.0)
Falls in previous year per participant

0 33 (30%) 29 (26%)
1 21 (19%) 11 (10%)
2+ 56 (51%) 71 (64%)

Fracture in previous year due to fall 9 (8%) 17 (14%)
Non-transported fall event details
Assistance required to get up

None 12 (11%) 9 (8%)
Paramedics assistance / assistance by others 98 (89%) 102 (92%)

Injury sustained from fallb

None 31 (27%) 34 (31%)
Head injury / hit head 26 (24%) 20 (18%)
Fracturec 3 (3%) 1 (1%)
Other (Bruise, pain, cuts, etc.) 79 (73%) 77 (69%)

Reasons for non-conveyance
Not clinically indicated 71 (65%) 68 (61%)
Declined / refused transportation 39 (36%) 43 (39%)

Health service use in previous year—ambulance service call-outs
Per participant in previous year (IQR)
Ambulance attendances

1.0 (0.0–2.0) 1.0 (0.0–2.0)

0 40 (37%) 42 (38%)
1 32 (29%) 19 (17%)
2+ 38 (34%) 50 (45%)

Ambulance attendances due to fall
0 54 (49%) 54 (49%)
1 24 (22%) 18 (16%)
2+ 32 (29%) 39 (35%)

Hospitalisation
Per participant in previous year (IQR) 0.0 (0.0–1.0) 1.0 (0.0–1.0)
Hospitalisation

0 55 (50.0%) 49 (44%)
1 38 (34.5%) 37 (33%)
2+ 17 (15.5%) 25 (23%)

Hospitalisation due to a fall
0 82 (75%) 77 (69%)
1 22 (20%) 24 (22%)
2+ 6 (6%) 10 (9%)

Number of comorbidities (MACSS)* 6.5 (3.4) 7.5 (3.3)
Medication

Number of medications (SD) 7.1 (3.5) 7.4 (3.4)
Number of centrally acting medicationa (IQR) 1.0 (0.0–2.0) 1.0 (1.0–2.0)

Participants requiring help/assistance with ADLs
Personal (showering/dressing) 38 (35%) 43 (39%)
Instrumental (meals, housework, transport, etc.) 91 (83%) 96 (87%)

IPEQ (hours per week)a 9.4 (5.3–14.3) 10.5 (5.3–21.0)
Physical function

Sit-to-stand (sec)a 23.0 (17.1–33.3) 25.7 (18.7–37.7)
Timed Up and Go (sec)a 29.1 (17.7–43.6) 29.7 (18.8–46.4)
Near-tandem stance 10 sec* 49 (45%) 35 (32%)
(number of participants completed)

Cognition
GPCOG (/9) 5.5 (2.8) 5.4 (2.9)
Number of participants cognitively impaired (n, %) 47 (43%) 49 (44%)
Trail Making B-A (sec) (difference between parts) 137.0 (88.3) 155.4 (89.2)

(n = 49) (n = 57)
Affect and general well-being

GDS-15 score (/15) 3.0 (1.0–5.0) 3.0 (1.0–5.0)
GDS score ≥6 (n, %) 25 (23%) 26 (23%)

Continued
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(63%) required emergency paramedic care and 118 (54%)
were hospitalised in the year before their index fall.

Adherence to the recommended interventions

A mean of 2.8 (SD: 1.1) interventions was recommended
with no significant between-group differences in number or
type of interventions recommended. The most common
interventions were exercise therapy, home hazard assess-
ment and HMRs. Appendices 3 and 4 (Supplementary data
are available in Age and Ageing online) show details of the
assistance provided to intervention group participants and
the uptake of recommendations.

At reassessment, intervention group participants reported
a significantly higher uptake of exercise therapy, and greater
uptake of HMRs and home hazard assessments compared
to control group participants (Appendix 5, Supplementary
data are available in Age and Ageing online). Within the
intervention group, 39 participants (46%) completed all
recommended interventions as per-protocol (‘adherers’),
while the remaining 46 (54%) did not or only partially adhere
to their recommended interventions (‘non-adherers’). In the
control group, 13 (15%) participants were classified as
adherers.

Primary outcome measures

Falls and injurious falls

During follow-up, 577 falls were reported with a fall rate of
3.25 falls per person year in the intervention group and
2.72 in the control group. ITT analysis revealed a non-
significant IRR for falls between groups (IRR: 1.18, 95%
CI 0.86–1.61; Table 2), and adjusting for relevant covariates
did not impact the findings. A non-significant between-
group difference for injurious falls was also observed (IRR:
0.96, 95% CI: 0.65–1.41).

Secondary outcome measures

Health service use

There was a non-significant reduction in emergency care
use in the intervention group (ambulance call-out, ED pres-
entation and hospitalisation) (Table 2).

Quality of life

No statistically significant between-group differences were
detected for quality of life as measured with the EQ-5D
(F (1,2) = 1.49, P = 0.224 (ANOVA)). Within-group
changes during follow-up are presented in Appendix 6
(Supplementary data are available in Age and Ageing
online).

Per-protocol analyses

The adherers and non-adherers in the intervention group
(as defined above) were similar with respect to baseline
measures relating to medical history and other patient char-
acteristics (Appendix 7, Supplementary data are available in
Age and Ageing online). The per-protocol analysis revealed
a significantly lower fall rate in the adherers compared with
non-adherers (IRR: 0.53, 95% CI: 0.32–0.86) (Table 2). In
other adherer–non-adherer comparisons, ambulance re-
attendance for falls (IRR: 0.51, 95% CI: 0.29–0.91), ED
presentations for falls (IRR: 0.37, 95% CI: 0.18–0.80) and
other medical reasons (e.g. myocardial infarction) (IRR:
0.51, 95% CI: 0.27–0.97) and fall-related hospitalisations
(IRR: 0.37, 95% CI: 0.16–0.86) were also significantly
reduced in the adherers. When comparing adherers with
controls, all health service utilisation measures were lower
during follow-up in the adherers; however, these differences
were not statistically significant (Figure 1).

DISCUSSION

The primary findings, based on the ITT analyses, revealed
that an intervention comprising timely assessment and tailored
fall-prevention strategies did not significantly reduce subse-
quent falls or fall-related injuries in older non-transported
fallers. Health service utilisation also did not differ between
groups over the 12-month follow-up period. No between-
group difference was observed for quality of life changes
over the study period; however post-hoc analysis showed that
a significant decline was only evident in the control group.

The following reasons for the lack of intervention
impact are suggested. First, while the study protocol was
evidence based, the fall-prevention effectiveness of multi-
factorial interventions offered to non-transported fallers

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1. Continued

Characteristics Control group (n = 110) Intervention group (n = 111)

EQ-5D score 0.59 (0.24) 0.58 (0.25)
Icon-FESα (/40d) 24.5 (7.7) 25.1 (7.2)

a Non-parametric data-median (inter-quartile range) reported; SD, standard deviation; IQR, inter-quartile range.
bSome participants sustained multiple injuries.
cDiagnosed during follow-up.
dIcon-FES score minimum score is 10. α lower values indicate better ability, Sit-to-stand completed by 184 participants (CG: 91, IG: 93); Timed Up and Go com-
pleted by 204 participants (CG: 102, IG: 102).
*Significant difference between groups; (number of comorbidities, (t (219) = −2.171, P = 0.03)); IPEQ, Incidental and Planned Exercise Questionnaire; GPCOG,
The General Practitioner assessment of Cognition; GDS, Geriatric Depression Scale; EQ-5D, Health-related quality of life questionnaire; Icon-FES,
Iconographical Falls Efficacy Scale

A multidisciplinary intervention to prevent subsequent falls and health service
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Table 2. Primary and secondary outcome measures: falls and health service utilisation prospective 12 months

Unadjusted analysis Adjusted analysis

Intervention group
(n = 111)

Control group
(n = 110)

IRR ȹ (95% CI) P value IRR ȹ (95% CI) P value

INTENTION-TO-TREAT
Falls 306 (3.25) 271 (2.72) 1.18 (0.86–1.61) 0.320 1.12 (0.81–1.55) 0.485

2.0 (0.0–4.0) 1.0 (0.8–4.0)
Injurious falls 99 (1.31) 109 (1.08) 0.96 (0.65–1.41) 0.828 0.94 (0.64–1.40) 0.767

0.0 (0.0–2.0) 0.0 (0.0–1.0)
Ambulance call-outs 181 (2.00) 144 (1.56) 1.26 (0.89–1.79) 0.189 1.16 (0.81–1.66) 0.409

1.0 (0.0–2.0) 1.0 (0.0–2.0)
Ambulance call-outs (fall-related) 136 (1.48) 108 (1.16) 1.27 (0.87–1.84) 0.214 1.14 (0.78–1.67) 0.507

1.0 (0.0–2.0) 1.0 (0.0–1.3)
ED presentation 103 (1.22) 78 (0.81) 1.34 (0.90–2.01) 0.152 1.28 (0.85–1.92) 0.234

0.0 (0.0–1.0) 0.0 (0.0–1.0)
ED presentation (fall-related) 62 (0.80) 43 (0.40) 1.48 (0.92–2.39) 0.105 1.40 (0.86–2.26) 0.177

0.0 (0.0–1.0) 0.0 (0.0–1.0)
Hospitalisation 117 (1.36) 91 (0.93) 1.30 (0.88–1.91) 0.186 1.25 (0.84–1.84) 0.274

1.0 (0.0–2.0) 0.0 (0.0–1.0)
Hospitalisation (fall-related) 47 (0.62) 40 (0.37) 1.20 (0.72–1.98) 0.488 1.13 (0.68–1.89) 0.636

0.0 (0.0–1.0) 0.0 (0.0–0.3)

‘Adherers’ (n = 39) ‘Non-Adherers’ (n = 46)
PER-PROTOCOL ANALYSIS
Falls 87 (2.06) 189 (3.94) 0.53 (0.32–0.86) 0.011 0.53 (0.32–0.87) 0.012

1.0 (0.0–3.0) 3.5 (2.0–6.0)
Injurious falls 31 (0.73) 54 (1.12) 0.66 (0.36–1.22) 0.187 0.66 (0.36–1.23) 0.192

0.0 (0.0–1.0) 1.0 (0.0–2.0)
Ambulance call-outs 57 (1.35) 99 (2.09) 0.66 (0.38–1.12) 0.123 0.65 (0.38–1.12) 0.118

1.0 (0.0–2.0) 1.5 (0.0–3.0)
Ambulance call-outs (fall-related) 39 (0.92) 87 (1.82) 0.51 (0.29–0.91) 0.022 0.53 (0.30–0.94) 0.030

0.0 (0.0–1.0) 1.0 (0.0–3.0)
ED presentation 25 (0.59) 56 (1.18) 0.51 (0.27–0.97) 0.039 0.51 (0.27–0.97) 0.039

0.0 (0.0–1.0) 1.0 (0.0–2.0)
ED presentation (fall-related) 13 (0.31) 40 (0.83) 0.37 (0.18–0.80) 0.011 0.37 (0.18–0.81) 0.012

0.0 (0.0–0.0) 0.0 (0.0–1.0)
Hospitalisation 37 (0.88) 54 (1.11) 0.79 (0.44–1.44) 0.440 0.81 (0.44–1.47) 0.485

1.0 (0.0–1.0) 1.0 (0.0–2.0)
Hospitalisation (fall-related) 10 (0.24) 31 (0.64) 0.37 (0.16–0.86) 0.020 0.37 (0.16–0.86) 0.021

0.0 (0.0–0.0) 0.0 (0.0–1.0)

‘Adherers’ (n = 39) Control group (n = 110)
PER-PROTOCOL ANALYSIS
Falls 87 (2.06) 271 (2.72) 0.76 (0.49–1.20) 0.240 0.75 (0.47–1.17) 0.203

1.0 (0.0–3.0) 1.0 (0.8–4.0)
Injurious falls 31 (0.73) 109 (1.08) 0.68 (0.39–1.18) 0.165 0.68 (0.39–1.18) 0.168

0.0 (0.0–1.0) 0.0 (0.0–1.0)
Ambulance call-outs 57 (1.35) 144 (1.56) 0.93 (0.57–1.52) 0.786 0.86 (0.52–1.43) 0.567

1.0 (0.0–2.0) 1.0 (0.0–2.0)
Ambulance call-outs (fall-related) 39 (0.92) 108 (1.16) 0.88 (0.52–1.50) 0.638 0.84 (0.49–1.43) 0.512

0.0 (0.0–1.0) 1.0 (0.0–1.3)
ED presentation 25 (0.59) 78 (0.81) 0.75 (0.41–1.35) 0.332 0.71 (0.39–1.29) 0.261

0.0 (0.0–1.0) 0.0 (0.0–1.0)
ED presentation (fall-related) 13 (0.31) 43 (0.40) 0.72 (0.35–1.50) 0.377 0.70 (0.34–1.47) 0.349

0.0 (0.0–0.0) 0.0 (0.0–1.0)
Hospitalisation 37 (0.88) 91 (0.93) 0.95 (0.55–1.64) 0.860 0.93 (0.54–1.61) 0.798

1.0 (0.0–1.0) 0.0 (0.0–1.0)
Hospitalisation (fall-related) 10 (0.24) 40 (0.37) 0.62 (0.28–1.37) 0.233 0.61 (0.27–1.35) 0.221

0.0 (0.0–0.0) 0.0 (0.0–0.3)

Data are the total number of events (events per person year) and median (IQR). IRR, incidence rate ratio; the control group is reference category. ȹ, the number
of falls capped at 10; adjusted for comorbidities (MACCS) and balance ability.
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remains inconsistent [5, 12]. Second, although the effect-
iveness of written advice alone is inconclusive [13–16], the
high adherence rate to individualised written recommen-
dations by the control group may have reduced the
between-group effect. Third, a multifactorial intervention
may have increased activity levels, as measured using the
IPEQ, with resultant fatigue and increased exposure to
fall-risk situations. Indeed, exercise therapy has recently
significantly increased fall rates in a frail population [17],
and previous research has shown non-transported fallers
to be older and frailer than their transported counterparts
and healthy community-dwelling older adults [18]. Fourth,
the participants differed to the general population of older
community-dwelling people in that they were at high risk
of falls and more comparable to other high-risk groups
such as older people following hospitalisation [19] and
those living in residential aged care facilities [20]. Thus,
the intervention may have not been optimal for a high-
risk community-dwelling population for which fall preven-
tion interventions are often less successful [5, 12, 13, 17,
21–25]. Finally, although evidence suggests that single
interventions are less effective in high-risk participants
[26], it is possible that multiple recommendations over-
whelmed some participants and led to non- or partial
adherence [27].

A previous trial [5] conducted in a similar patient group
showed a significant reduction in falls and ambulance call-
outs in the intervention group. This difference in findings
may be due to the different control treatments (individua-
lised written recommendations versus no further advice),
different baseline characteristics (current cohort was older,
taking more medication, more often cognitively impaired)
and different adherence levels (46% versus 79% of

participants fully adhered/received optimal treatment).
When this study was analysed in relation to adherence
levels, comparable effects including reduced fall rates and
ED presentation were seen.

Intervention group ‘adherers’ and ‘non-adherers’ were
similar across a broad range of baseline measures. The per-
protocol estimates have important clinical relevance as they
are indicative of the effect of undertaking an intervention
and complement the ITT analyses [28]. Identifying those
most likely to engage, by objectively measuring their intent
towards a fall prevention intervention, may offer a more
effective and cost efficient approach to delivering care to
this high risk population.

Strengths and limitations

Strengths of this study were the direct involvement of
paramedics in the recruitment and referral process and the
timely implementation of the interventions within existing
healthcare services. Importantly, of the 221 participants
included in the study, 193 (87%) were contacted within 24
h of their index fall. The minimal exclusion criteria and
the delivery of the intervention using existing services
ensure that the pathway is potentially generalisable and
sustainable.

We also acknowledge certain limitations. As outlined
in the flow diagram, 52 of contactable people declined
participation due to two main reasons: (i) feeling too fit
and not requiring help or (ii) feeling too ill and frail to
participate. While not dissimilar to most RCTs [17, 29],
this suggests a bias towards volunteers with heightened
interest in the intervention. The main outcome measure
(falls) was self-reported which creates potential bias due
to under-reporting. However, international best practice
guidelines were followed to ascertain fall information,
including monthly calendars and follow-up phone calls to
minimise reporting bias [10]. The self-reporting of adher-
ence and health service use was not verified by external
measures therefore may also be prone to reporting bias.
More research is required to enhance our understanding
of the predictors of adherence and how we can most
effectively work with older people to maximise the uptake
of interventions from which they stand to benefit.
Equally, identification of those not willing to engage may
also lead to a more efficient use of limited healthcare
resources.

CONCLUSION

A multidisciplinary intervention did not prevent falls in old-
er people who received paramedic care but were not trans-
ported to ED. This fall prevention strategy, however, may
be efficacious in preventing falls and reducing associated
healthcare service use if high participant adherence to
recommended interventions can be achieved.

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Falls and health service use

Adjusted IRR # (95% CI)

Ambulance call-out

Ambulance call-out (FR)

ED presentation

ED presentation (FR)

Hospitalisation

Hospitalisation (FR)

*

*
*

*

Injurious falls

Falls

*

Figure 1. Forest plot of prospective falls, injurious falls and
health service use—per-protocol analysis; IRR of prospective
falls within ‘adhering’ and ‘non-adhering’ intervention group
participants and control group. The control group is reference
category. *Significant group difference between ‘adherers’ and
‘non-adherers’. #Adjusted for baseline comorbidities and bal-
ance. ▲, ‘adherers’; n = 39. ●, ‘non-adherers’ n = 46.
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Key points

• Providing all non-transported older falls with a multidis-
ciplinary intervention does not prevent future falls.

• Subsequent falls and health service use may be reduced if
high participant adherence to recommended interventions
is achieved.

• This new model of care linked patients into existing
healthcare services following fall-related paramedic care.

Supplementary data

Supplementary data mentioned in the text are available to
subscribers in Age and Ageing online.
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Appendix 2. Number of participants who were given specific written recommendations 

Number 
Total 

n=221 
Control group 

n=110 
Intervention group 

n=111 

Exercise intervention 210 (95%) 105 (96%) 105 (95%) 

Occupational therapy assessment 125 (57%) 64 (58%) 61 (55%) 

Home Medication Review 126 (57%) 66 (60%) 60 (54%) 
Specialist clinic review 
Falls, Balance and Bone Health clinic 
Aged Care clinic 

39 (18%) 
52 (24%) 

22 (20%) 
25 (23%) 27 (24%) 

Optometrist review 57 (26%) 34 (30%) 23 (21%) 
n = number of participants 

Appendix 3. Assisted recommendations offered to the intervention group 

Recommendation 
Intervention 

group 
n=111 

Assisted recommendations 
n (%) 

Exercise intervention 105 34 (32%) referred to PACS 
55 (52%) commenced with research physiotherapist 
16 (15%) participant declined PT* 

Occupational therapy (OT) 
assessment 

61 25 (41%) referred to PACS 
21 (34%) referred to external OT assessment 
15 (25%) participant declined OT assessment* 

Home Medication Review 60 22 (37%) referred by GP for HMR by pharmacist 
16 (27%) Dr/GP reviewed medication 
7 (12%) recently received HMR, reviewed by GP 
3 (5%) GP declined to refer for HMR 
12 (20%) participant declined HMR* 

Specialist clinic review (Falls, 
Balance and Bone Health 
clinic/Aged Care clinic)  

44 16 (36%) GP referred to appropriate clinic 
5 (11%) GP declined to refer  
23 (52%) participants declined referral* 

Optometrist review 23 6 (26%) referred for review 
12 (52%) agreed to arrange review independently 
5 (22%) participant declined assistance and review*      

GP = General Practitioner; HMR = Home Medication Review; n = number of participants; OT = occupational therapy; PACS = 
post-acute care service – through Prince of Wales Hospital; PT = physiotherapy. 
*Participant or family member declined assistance with implementing intervention.
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Appendix 4. Recommendations and participant adherence – self-reported by participant 

Recommendation Control 
group 
n=89 

Adherence level 
Number 

completed (%) 

Intervention 
group 
n=85 

Adherence 
level 

Number 
completed 

(%) 

Pearson’s 
Chi-Square* 

p value 

Exercise therapy/ 
Home or group exercise
(n=166) 

85 a) 24 (28%)
b) 19 (22%)
c) 42 (49%)

81 a) 44 (54%)
b) 20 (25%)
c) 17 (21%)

|2 (2) = 16.41, 
p <0.000 

Occupational therapy/ 
home modification 
(n=104) 

56 a) 20 (36%)
b) 3 (5%)
c) 33 (59%)

48 a) 26 (54%)
b) 4 (8%)
c) 18 (38%)

|2 (2) = 4.75, 
p = 0.093 

Home Medication 
Review by a pharmacist 
or GP  
(n=99) 

52 a) 20 (39%)
b) 8 (15%)
c) 24 (46%)

47 a) 24 (51%)
b) 8 (17%)
c) 15 (31%)

|2 (2) = 2.19, 
p = 0.334 

Specialist clinic visit  
(Bone health and falls 
clinic) 
(n=33) 

18 a) 6 (33%)
b) 1 (6%)
c) 11 (61%)

15 a) 2 (13%)
b) –
c) 13 (87%)

|2 (2) = 2.92, 
p = 0.232 

Specialist clinic visit 
(Aged care clinic) 
(n=40) 

25 a) 7 (28%)
b) 2 (8%)
c) 16 (64%)

15 a) 2 (13%)
b) 1 (7%)
c) 12 (80%)

|2 (2) = 1.26, 
p = 0.532 

Optometrist review/ 
vision check 
(n=47) 

28 a) 15 (54%)
b) 2 (7%)
c) 11 (39%)

19 a) 12 (63%)
b) 4 (21%)
c) 3 (16%)

|2 (2) = 3.99, 
p = 0.136 

n=number of participants (only participants who completed 6 months follow-up listed) 
a) Completed the recommendation as intended
b) Partially completed the recommendation (e.g. commenced but then ceased exercising; completed only a sub-set of the
recommended home modification; had a HMR but did not follow the advice of the GP/pharmacist regarding medication change
etc.; was reviewed by geriatrician while hospital inpatient)
c) Did not complete the recommendation
*Pearson’s Chi-Square: 3x2; three adherence categories by two groups.
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Appendix 5. Effect of intervention: Quality of life 

Between-group analysis 
Variable Interaction 

(covariate-by-
group) 

p value 

Between-group 
differences (ANCOVA 

conditional effect) 

p value 

Between-group 
differences 

(ANCOVA main 
effect) 
p value 

EQ-5D (6 mths) (n=174) 

EQ-5D (12 mths) (n=163) 

0.725 

0.814 

0.668 

0.818 

0.779 

0.224 

Posthoc within-group analysis 
Control group 

 Baseline    Reassessment      WGD    
 p value 

Intervention group 

 Baseline       Reassessment     WGD 
 p value 

EQ-5D (6 mth) 
Mean       0.58 (0.24)          0.54 (0.28)    0.107 
(SD)            (n=89) 

0.60 (2.2)             0.56 (2.5)       0.106 
  (n=85) 

EQ-5D (12 mth) 
Mean       0.56 (0.24)          0.48 (0.30)    0.035 
(SD)            (n=80) 

0.59 (0.22)    0.55 (0.28)     0.203 
  (n=83) 

EQ-5D: European quality of life – 5 Dimension Scale; SD = Standard deviation; WGD = Within-group difference change over 
time: paired student t-test (normalised data). 
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Appendix 6. Intervention group participant characteristics based on adherence

Adherers

n=39

Non-adherers

n=46

Difference between 

adherence groups*

Age 

Mean (SD) 84.8 (6.7) 82.5 (7.3) t (83) = 1.51, p = 0.135
Gender 

Female n (%) 30 (77%) 29 (63%) |2 (1, n=85) = 1.92,

p = 0.166
Number of previous falls

Median (IQR) 2.0 (0.0-3.0) 3.0 (1.0-4.3) U = 1107, p = 0.060
Number of medications

Mean (SD) 7.6 (3.4) 7.1 (3.0) t (83) = -0.758, 

p = 0.450
Number of comorbidities

Mean (SD) 7.4 (3.1) 7.3 (3.2) t (83) = 0.122, p = 0.903

Geriatric depression scale score

Median (IQR) 3.0 (1.0-6.0) 3.0 (1.8-4.3) U = 794, p = 0.359

Sit-to-stand x5 time (sec)

Mean (SD) 29.7 (16.4)

(n=31)

27.0 (13.6)

(n=41)

t (70) = 763, p = 0.448

Timed Up and Go

Median (IQR) 23.0 (13.5-40.8)

(n=36)

29.0 (19.6-48.6)

(n=42)

U = 916, p = 0.109

GPCOG score

Mean (SD) 5.7 (2.9) 5.9 (2.5) t (83) = -0.290, 

p = 0.772
Assistance with ADL 

n (%) 12 (31%) 19 (41%) |2 (1, n=85) = 1.01,

p = 0.315
Hospitalisation in previous year

Median (IQR)

n (%)

1.0 (0.0-1.0)

22 (60%)

1.0 (0.0-1.0)

26 (60%)

U = 901, p = 0.970

|2 (1, n=85) = 0.00,

p = 0.992
GPCOG: General Practitioner Assessment of Cognition; IQR = inter-quartile range; n = number of participants; SD = Standard deviation. 
*Normally distributed (continuous) data analysed using independent t-test (t); skewed data (continuous) analysed using Mann-Whitney
U test (U); Dichotomous data analysed using Pearson’s Chi Square (|2).
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Intervention to prevent further falls in older
people who call an ambulance as a result of a
fall: a protocol for the iPREFER randomised
controlled trial
A Stefanie Mikolaizak1, Paul M Simpson2, Anne Tiedemann3, Stephen R Lord1, Gideon A Caplan4, Jason C Bendall2,
Kirsten Howard5 and Jacqueline CT Close1,4*

Abstract

Background: An increasing number of falls result in an emergency call and the subsequent dispatch of
paramedics. In the absence of physical injury, abnormal physiological parameters or change in usual functional
status, it could be argued that routine conveyance by ambulance to the Emergency Department (ED) is not the
most effective or efficient use of resources. Further, it is likely that non-conveyed older fallers have the potential to
benefit from timely access to fall risk assessment and intervention. The aim of this randomised controlled trial is to
evaluate the effect of a timely and tailored falls assessment and management intervention on the number of
subsequent falls and fall-related injuries for non-conveyed older fallers.

Methods: Community dwelling people aged 65 years or older who are not conveyed to the ED following a fall will
be eligible to be visited at home by a research physiotherapist. Consenting participants will receive individualised
intervention strategies based on risk factors identified at baseline. All pre-test measures will be assessed prior to
randomisation. Post-test measures will be undertaken by a researcher blinded to group allocation 6 months post-
baseline. Participants in the intervention group will receive individualised pro-active fall prevention strategies from
the clinical researcher to ensure that risk factors are addressed adequately and interventions carried out. The
primary outcome measure will be the number of falls recorded by a falls diary over a 12 month period. Secondary
outcome measures assessed six months after baseline will include the subsequent use of medical and emergency
services and uptake of recommendations. Data will be analysed using the intention-to-treat principle.

Discussion: As there is currently little evidence regarding the effectiveness or feasibility of alternate models of care
following ambulance non-conveyance of older fallers, there is a need to explore assessment and intervention
programs to help reduce subsequent falls, related injuries and subsequent use of health care services. By linking
existing services rather than setting up new services, this pragmatic trial aims to utilise the health care system in an
efficient and timely manner.

Trial registration: Australian New Zealand Clinical Trials Registry: ACTRN 12611000503921

Keywords: Ambulance, Accidental falls, Aged, Prevention, Intervention
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Background
More than 40 percent of people aged 65 years or older
experience one or more falls each year, often resulting in
injuries [1,2]. Consequences of falls include a reduction
in physical activity and functional decline which in turn
can lead to a poorer quality of life and social isolation.
All these factors increase the risk of dependency and
institutionalisation [3-5].
Many older people do not seek medical attention after a

fall [6] but a significant and increasing number require
paramedic attendance as a consequence of a fall. In the
period July 2008 – June 2009, the Ambulance Service of
New South Wales (ASNSW), Australia attended to 42,331
fallers aged 65 years and older which constitutes approxi-
mately 5.1% of all emergency ambulance responses [7].
This proportion is similar to the 7.5% reported in an
urban Emergency Medical Service system in the USA [8].
The demand for emergency services to assist older fallers
is likely to increase with population ageing.
In most countries, the current practice for ambulance

service paramedics is to convey older people who fall to
the hospital Emergency Department (ED) unless the per-
son refuses or declines transport. Fallers account for al-
most one fifth of ED presentations by older adults [1,9]
and in the absence of physical injury, abnormal physio-
logical parameters or change in usual functional status,
it could be argued that routine conveyance by ambu-
lance to the ED is not the most effective or efficient use
of resources. Furthermore, ED personnel face significant
time constraints and therefore focus on addressing the
immediate consequences of a fall which leaves little
scope for considering a person’s risk of future falls and
the provision of appropriate prevention strategies.
Currently the ASNSW has a 25% non-conveyance rate

for older fallers which is similar to that reported by am-
bulance services in other countries [34% in the United
Kingdom (UK) [10], 40% in the United States of America
[8]. A number of articles have described non-conveyance
to be due to the treatment on scene being “sufficient” or
the person requiring “lift assist only” [10-14]. What hap-
pens to these older fallers subsequent to the acute event
is unclear, although a study from the UK highlighted
substantial unplanned healthcare contact within two
weeks, with 47% of these people calling the ambulance
service again and 24% presenting to an Emergency De-
partment [15]. An independent clinical review of these
cases demonstrated that paramedics were almost certainly
making correct decisions about conveyance at the time of
assessment, but functional declines as a result of the fall
frequently occurred 1–2 days later [15]. A recently com-
pleted study in New South Wales, Australia has also
highlighted the high-risk nature of non-conveyed older
fallers, demonstrating that within a 6 month follow-up
period 58% of people fell again, 40% sustained a fall-

related injury and 27% called an ambulance again due to a
fall [16].
Rapid referral and timely access to alternate services to

ED was identified as a gap in service provision in the UK
based study and there is now evidence that an indivi-
dualised multifactorial fall prevention program provided
by community falls teams has significant benefits for non-
conveyed older fallers [17]. This approach to intervention
is consistent with the UK clinical fall guidelines [18] and
included strength and balance training, assessment and
modification of home hazards and medication review. The
intervention group experienced significantly fewer falls
(incidence rate ratio 0.45, 95% confidence interval (CI)
0.35 to 0.58) and the time to first subsequent fall was also
significantly longer (median difference 145 days, HR 0.32,
95% CI 0.23 to 0.44). Furthermore, the intervention group
made significantly fewer emergency calls for ambulance
services within the follow-up period, compared to the
control group participants who received standard emer-
gency care (IRR 0.60, 95% CI 0.40 to 0.92).
Older fallers who require ambulance care in NSW ap-

pear to be comparable to their counterparts in the UK re-
garding level of fall risk, so it is likely that non-conveyed
older fallers living in NSW also have the potential to bene-
fit from timely access to fall risk assessment and interven-
tion. The aim of this randomised controlled trial is to
evaluate the effect of a rapid, timely and tailored interven-
tion in older people who are not conveyed to a hospital
ED following a fall.
The impact of the project will be evaluated over

12 months using a) rate of falls and fall-related injury, b)
use of Ambulance resources, c) use of ED and in-patient
services, d) incremental costs (or cost savings) of imple-
menting this targeted approach, e) impact on the health
care system (i.e. post acute care services (PACS) or Home
Medication Review (HMR) services, etc.), f ) uptake and
adherence to recommendations and g) the benefits beyond
fall prevention i.e. improved level of function and better
quality of life. Importantly, rather than setting up a new
service, our intervention will involve expanding existing
services where possible, such as PACS which are capable
of rapid responses to the urgent needs of community
dwelling older people [19,20].

Methods
Design
A single blind randomised controlled trial will be con-
ducted to evaluate the impact of rapid access to a compre-
hensive assessment and intervention program offered to
non-conveyed older fallers. Subsequent falls and fall-
related injuries, ambulance service use, ED and in-patient
service use, incremental costs (or cost savings) of imple-
menting this targeted approach, and impact on the health
care system will be evaluated. In addition, we will inves-
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tigate uptake and adherence to recommendations and
benefits of the intervention beyond fall prevention.

Participant selection and identification
Community dwelling people aged 65 years or older who
receive ambulance care as a result of a fall and who are
considered to be appropriate (or choose) to be left at
home will be invited to participate in the trial. People
living in Residential Aged Care Facilities will be ex-
cluded. People living at home with a known diagnosis of
dementia and no carer will also be excluded as well as
those who are unable to speak and understand sufficient
English to participate fully in the trial.
All referred non-conveyed older fallers will be con-

tacted via telephone to establish that there has been no
acute deterioration in their health or level of function
following the fall. For falls that occur between Monday
and Thursday, calls will be made within 24 hours. For
falls that occur between Friday and Sunday, calls will be
made on the following Monday. Once it is established
that there is no requirement for emergency care, the
older person will be invited to participate in a fall pre-
vention program. If verbal consent to participation is
gained then an appointment for a home visit will be of-
fered as soon as possible.
Ethics approval has been obtained from Sydney Local

Health Network Ethics Review Committee (Royal Prince
Alfred Hospital Zone- Protocol No X10-0352 & HREC/
10/RPAH/616) and written consent will be obtained
from all eligible participants.

Ambulance station and paramedic participation
The participating ambulance stations will be located in
the eastern suburbs of Sydney, Australia and are largely
within the Prince of Wales Hospital Post-Acute Care
(POWH PACS) service catchment area (Randwick,
Australia). All paramedics working at the participating
stations will receive education with respect to the ration-
ale for the study and will be trained in the process used
to refer potentially eligible patients. Paramedic assess-
ment will reflect existing standard practice within the
ambulance service, which for this patient population is
underpinned by an algorithmic clinical protocol (Proto-
col T19 – Falls in the elderly). This protocol provides
decision making support for paramedics when determin-
ing whether patients require transport to hospital. If med-
ically appropriate, as determined by the outcome of the
algorithm, paramedics can recommend non-conveyance
to older fallers. Patients are able to refuse or decline trans-
port despite a recommendation for conveyance on the un-
derstanding they are able to give informed consent. When
an older person is not conveyed to hospital, the paramedic
will inform him/her that the Ambulance Service officer
will contact them within 24 hours (72 hours if attended

on a Friday). Should the person require care before then,
they will be advised, as is current practice, to contact their
local General Practitioner (GP) or call an ambulance if
they feel this is required. The paramedics will then contact
the study coordinator (via mobile phone with voicemail)
to provide the contact details of the eligible older person
they treated (Figure 1).

Measurement and procedures
All eligible older fallers will be visited at home by a
research physiotherapist. The program will be explained
in detail to participants and written consent will be
obtained prior to undertaking the baseline assessment.
All participants will undergo two measurements: one on
entry to the study (baseline assessment) and one after
the 6-month intervention period. Table 1 highlights the
measures to be undertaken. At the end of the baseline
assessment, the researcher will generate a list of risk fac-
tors identified and written suggestions about how they
might be addressed using a template with capacity for
free text to individualise advice. All pre-test measures
will be assessed prior to randomisation. Post-intervention
period measures will be undertaken by personnel blinded
to group allocation.

Randomisation
Participants will be randomised after the baseline assess-
ment. Randomisation will be achieved using computer-
generated random numbers and randomly permuted
block sizes of 4–8. The single centralised randomisation
schedule will be undertaken by the NeuRA research
studies coordinator with no involvement in the study
and group allocation will be concealed from all study in-
vestigators and staff using consecutively numbered
sealed opaque envelopes.

Intervention group
Participants in the intervention group will receive fall
prevention strategies based on their individual risk fac-
tors identified. The clinical researcher will pro-actively
work with the older person to prioritise and facilitate
implementation of the suggested intervention strategies.

Physical performance
Strength and balance training will be recommended if
the participant’s physical performance is thought to be a
contributing factor as assessed using the measures
outlined in Table 1. It is anticipated that the majority of
the intervention group will be offered this intervention.
If the participant lives within the catchment area of the
Prince of Wales Hospital, the Otago Exercise Programme
[34] will be delivered by the PACS service physiotherapist
or nurse. The Post Acute Care Service is a State funded
clinical program that aims to provide rapid assessment
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and support of people through a range of disciplines to
prevent unnecessary hospital admission or facilitate timely
hospital discharge. The Ambulance Service do not cur-
rently access this service. Participants will also be referred
to local evidence-based exercise programs (not all deliv-
ered through health care) to ensure that they continue
exercising on completion of the Otago Exercise Pro-
gramme. Participants living outside the catchment area
will be offered the Otago Exercise Programme delivered
by a research physiotherapist.

Home safety
Issues related to safety in the home environment will be
referred to the PACS occupational therapist. Where partici-
pants are residing outside of the PACS catchment area, the
clinical researcher will arrange for a community occupa-
tional therapist from the relevant local hospital to address
the identified safety issues.

Visual impairment
People with poor vision and no associated clinical diag-
nosis or recent visual assessment will be referred to their
usual eye-care provider or a local optometrist for a visual
assessment. Participants will also be offered the option
of a home visit by a community optometrist, and the
clinical researcher will arrange the referrals if required.

Home medication review
Participants taking medications known to increase fall
risk will be referred to their GP and encouraged to dis-
cuss the ongoing need for these medications. These
medications include benzodiazepines, antidepressants,
antipsychotics and opiate containing analgesic agents. A
Home Medication Review will also be encouraged par-
ticularly where there is evidence of impaired cognition
or reported difficulties taking medications. The GP will
be contacted by the researcher to explain the nature of
the project and a referral template will be faxed to the
GP to minimise any additional work for GPs.

Falls, balance and bone health clinic or aged care clinic
For participants with complex needs or multiple identi-
fied risk factors, a referral to the POW Falls, Balance
and Bone Health Clinic or Aged Care Clinic will be
organised. The GP will be contacted by the researcher to
explain the nature of the project and a referral template
will be faxed to the GP to aid with the referral process
and minimise additional work for the GP.

Control group
Participants randomised to the control group will receive
a written copy of the risk factors identified during the

Emergency call 

Clinical algorithm (T19) applied by paramedics 

Conveyed to ED Not conveyed

Paramedics inform patient about intended contact + Contact research staff

Baseline Assessment within 24 48 hours-
- Medical, Medication, Falls, Fracture Hx
- Quality of life (EQ-5D), Fear of falling (shortend ICON FES), GDS
- Physical activity (IPEQ) and Physical funtion
- Cognition: GP COG, Trail A and B
- Home safety (Homefast)

Randomisation

Control group

Intervention group
-Home (PACS) and class exercise-Home safety (PACS)
-Optometrist referral -Falls clinic referral
-HMR/GP review
-Appointments, referral and transport arranged

List of identified risk factors generated incl. written recommendations

Reassessment (6 months)
Follow-up (12 months) 

Figure 1 Study outline; recruitment process and assessment. Legend Figure 1: T19: Decision making protocol for paramedics when assessing
falls in the elderly; ED: Emergency department; Hx: History; ICON FES: Iconographic falls efficacy scale; GDS: Geriatric depression scale; EQ-5D:
Euro-Qol health questionnaire; IPEQ: Incidental and planned exercise questionnaire; GP COG: The General Practitioner assessment of Cognition;
PACS: Post Acute Care Service; HMR: Home medication review; GP: General Practitioner.
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baseline assessment but will not be provided with any
additional support to implement the recommendations.
They will be encouraged to discuss the results of the base-
line assessment with their GP or other relevant health care
provider.

Outcome measures
The primary and secondary study outcome measures are
listed in Table 1. All participants will be followed for a
total of 12 months after the baseline assessment to rec-
ord the number of falls and use of emergency health

Table 1 List of measures to be collected at baseline assessment (BA) and at reassessment (RA)

BA RA O

Socio-demographics

Age, gender, education, occupation, place and type of residence and number of co-habitants. ✓ ✗ ✗

General health and function

Detailed information regarding non-transported fall. ✓ ✗ ✗

Information regarding falls and fractures in previous 12 months. ✓ ✗ ✗

Ambulance service use and hospitalisation in last 12 months (in general, and due to falls). ✓ ✗ ✗

Disease history of previous 12 months (Multipurpose Australian Co-morbidity Scoring Scale (MACSS)). ✓ ✗ ✗

Medication use. ✓ ✓ S

Assistive walking device (indoor and outdoor use), need for assistance when performing seven Instrumental Activities of Daily Living (IADL). ✓ ✓ S

The Incidental and Planned Exercise Questionnaire (IPEQ) will provide estimates of the frequency and duration of planned and
incidental exercise [21].

✓ ✓ S

Self-reported fear of falling and balance ability on a 5-point Likert-scale. ✓ ✓ S

Quality of life

The EuroQol-5D is a widely used utility-based quality of life instrument for estimating Quality Adjusted Life Years (QALYs) for economic
evaluations [22]. It provides a simple descriptive profile and a single index value for health related quality of life.

✓ ✓ S

Neuropsychological

Fear of falling will be assessed using the Iconographical Falls Efficacy Scale-Short version (ICON FES) [23]. ✓ ✓ S

The 15-item Geriatric Depression Scale (GDS) will assess symptoms of depression [24,25]. ✓ ✓ S

General Practitioner assessment of COGnition (GPCOG) will provide a global measure of cognition [26] The GPCOG is a reliable, valid
and efficient tool to quickly screen for dementia, which has been shown not to be influenced by the cultural or linguistic background
of the person being assessed.

✓ ✓ S

Executive Function (working memory, set shifting and response inhibition) will be assessed using the Trail-Making Test A and B (TMT A/B ) [27,28]. ✓ ✓ S

Physical

Objective measure of falls risk using the QuickScreen [29]. This is a multifactorial, reliable and externally validated falls risk assessment
tool. It is able to predict future fall risk with an accuracy of 72%.

✓ ✓ S

Timed up and Go [30] and the co-ordinated stability test [31]. ✓ ✓ S

Home environment

The HOME FAST assessment score is a valid predictor of falls, with an increased risk of 1-2% for every additional point scored on the scale [32]. ✓ ✓ S

Follow-up- 12 months

Falls (monthly diaries) [33]. P

Subsequent use of health services (differentiation between fall-related or other medical reason) collected from monthly diary and with
further telephone call for clarification if required.

S

GP visit, Specialist medical practitioners visit, ambulance service use, ED presentation, hospital admission, physiotherapy, occupational therapy.

Number of falls requiring ED attendance and/or hospitalisation collected from monthly diary and with further telephone call for
clarification if required.

S

Use of NSW Ambulance Service, including time on scene (routinely collected Ambulance Service data). S

Any ED presentation or hospitalisation including Diagnosis Related Group (DRG) and Length of Stay (LOS) data (measured using falls
calendar data and corroborated through the NSW Admitted Patient Data Collection).

S

Use of any community health services – GP visits, Home medication review (HMR), Aged Care Assessment Team (ACAT) referrals, use of
Post Acute Care Service (PACS) services etc. (measured using monthly falls calendar data).

S

Uptake and adherence to recommendations (based on initial and post-intervention assessments). ✗ ✓ S

BA Baseline Assessment, RA Reassessment, O Outcome measure, S secondary, P Primary.
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care services. The primary outcome measure will be rate
of falls over the 12 month follow up period. A fall will
be defined as “unintentionally coming to the ground,
floor or lower level” [33] and will be recorded on monthly
fall calendars which participants will receive after the
baseline assessment. Both intervention and control partic-
ipants will be asked to record the following details regard-
ing falls: number of falls experienced during that month,
location of the fall/s (indoor or outdoor fall) and injuries
suffered. If calendars are not returned, telephone contact
will be made to obtain the relevant information. This
method for collection of fall information is recommended
as best practice by the Prevention of Falls Network Europe
(ProFaNE) [33].

Statistical analysis
Analyses will be conducted using SPSS version 20.0
(SPSS Corp, Chicago, Ill, USA) and STATA 12 software
(Stata Corp, College Station, Tex., USA). Descriptive sta-
tistics will be used to summarise demographic character-
istics and baseline data. Proportion of fallers will be
compared between groups using the Relative Risk statis-
tic. Fall rates will be compared between groups using
Incidence Rate Ratios (IRR) from negative binomial re-
gression models [35]. Between-group comparisons of
final EQ-5D (and other continuous measures) will be
made using General Linear Models (ANCOVA) control-
ling for baseline performance and other confounding
variables if required. Predictors of adoption and adher-
ence will be analysed using multivariate modelling tech-
niques. An intention-to-treat approach will be used for
all between-group analyses.

Economic analysis
Analysis will be undertaken in the manner used in previ-
ous fall prevention studies led by Campbell and Robertson
[35,36]. The study will collect data on the cost to deliver
the assessment and intervention package (including staff
costs, training, capital costs and consumables), in-patient
hospital admissions, ED presentations and other health
and community service contact, fall rates and utility-based
quality of life. Data linkage of all trial participants via
CHeReL (Centre for Health Record Linkage) will be used
to estimate the resource use associated with inpatient and
ED visits. Incremental cost-effectiveness ratios will be cal-
culated in terms of a) the incremental cost per fall
prevented, b) the incremental cost per triple zero call
avoided, c) the incremental cost per ED presentation
avoided, and d) the incremental cost per hospital admis-
sion avoided and e) the incremental cost per QALY
gained. Using the mean costs in the intervention and con-
trol arms, and the mean health outcomes in the control
and intervention groups, the incremental cost per add-
itional health outcome gained (outcomes a-e above) of the

intervention group compared to control group will be cal-
culated; results will be plotted on a cost-effectiveness
plane. Bootstrapping will be used to estimate a distribu-
tion around costs and health outcomes and to calculate
the confidence intervals around the incremental cost-
effectiveness ratio. One way sensitivity analysis will be
conducted around key variables, and a probabilistic sen-
sitivity analysis will be conducted to estimate the joint
uncertainty in all parameters; a cost-effectiveness ac-
ceptability curve (CEAC) will be plotted. A CEAC provides
information about the probability that an intervention is
cost-effective, given a decision maker’s willingness to pay
for each additional health outcome.

Sample size
The primary outcome measure will be the proportion of
participants who fall during the twelve month follow-up
period. Based on the fall rate from similar work in the
field we estimate the fall rate in the control arm of this
study will be 60%. We further estimate that the interven-
tion will reduce the number of fallers by 33% in this
period – a conservative estimate given the 55% reduc-
tion in fall rates reported in the UK over 1 year for a
study with a similar intervention [37]. Consequently, ac-
counting for dropouts (10%), a power of 90% and a 5%
significance level, a total sample size of 234 is required.
Based on our previous studies, a sample of 234 will also
be adequate for determining clinically significant differ-
ences between the groups for our continuously scored
measures [38], and for developing multivariate models
pertaining to uptake and adherence [39].

Discussion
A lack of evidence regarding the effectiveness or feasibil-
ity of alternate models of care following ambulance non-
conveyance of older fallers, has resulted in a need to
explore assessment and intervention programs to help
reduce subsequent falls, related injuries and subsequent
use of health care services. Previous studies conducted
in the ED with patients presenting with a fall have dem-
onstrated benefits of a multifactorial approach to inter-
vention in terms of reducing falls [40] and the risk of
functional impairment [41]. Recent evidence from the
UK specifically addressing interventions offered to non-
conveyed fallers also supports this multidisciplinary ap-
proach and demonstrated a significant reduction in falls
and a positive effect on patient health outcomes as a re-
sult of the intervention [17].
This study is putting in place an approach to interven-

tion that is being tested in a different health system in a
different part of the world and where possible is using a
service linking approach with existing services rather
than setting up a new team. The approach is consistent
with National Guidelines [18]. By linking existing services
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rather than setting up new services, this pragmatic trial
aims to utilise the existing health care system infrastruc-
ture in an efficient and timely manner and has the poten-
tial benefit of being both generalizable and sustainable.
The feasibility of the project is contingent on a num-

ber of factors including paramedic referral of eligible
participants, participants’ willingness to enrol into the
study, GPs to provide necessary referrals and participant
adherence to the intervention recommendations. A
number of strategies will be employed to engage with
the paramedics so as to optimise recruitment including
regular station meetings, electronic communication and
feedback on the types of intervention being offered to
participants they have referred. Telephone communica-
tion will be used for GPs when seeking referrals to vari-
ous parts of the healthcare system. Lastly, by staying in
regular contact with all participants and providing timely
and ongoing support we hope to achieve high adherence
rates. Adherence to a home-based exercise program has
been shown to be higher compared to group-based exer-
cise programs among older people [42]. Adherence will
also be maximised by using written descriptions [43],
training diaries [44] and continued support through tele-
phone contact from the exercise instructor [45], in ac-
cordance with the Otago Exercise Programme protocol.
The design of the study is such that, if effective, it

would be relatively easy to embed into normal practice
as the approach used is focusing on processes to link
existing services rather than creating new services.

Conclusion
The aim of this randomised controlled trial is to evaluate
the effect of a rapid, timely and tailored intervention in
older people who are not conveyed to ED following a fall.
The impact will be assessed based on future falls, fall-
related injuries and subsequent use of emergency services.
Additionally this trial will determine the effectiveness of
pro-active interventions when addressing individual fall
risk factors compared to standardized recommendations.
We aim to better understand how to optimise referral
pathways and clinical care for older people who experi-
ence a fall and are not conveyed to hospital.
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ATTACHMENT 3 

Data collection forms 

Baseline 

Date of Assessment: ________________    

Demographics: 
Ambulance station: ___________________  
Postcode of participant: ____________________ 
Reason for non-conveyance:  
Medically appropriate 
Declined/refused transport 
Other _____________________________________ 

Gender:   (0= male 1= female)_________ 
Date of birth: _________________________
Language spoken at home _________________ 
Patient residence: (1 = house, 2 = unit, 3 = hostel, 4= other) _________________ 
Who else is at home with you? (1 = Live alone, 2 = spouse only, 3 = spouse and children, 
4 = child/children, 5 = relatives/friends, 6 = other (please state)____________ 
Years of education:____________ 
(Record the total number of years, including primary, high school, technical and further 
education) 
Main occupation: ………………………. 
Medicare number: …………………………………. 
Next of Kin: Name____________________ 
Next of Kin: Phone number:__________________________ 

Falls data 
Date of fall: __________________ 
Time of fall: __________________ 
Place of fall: __________________ 
How did it happen?: _______________ 
Why do you think it happened?:___________________________ 
Did you need assistance to get up? ___________________________ 
Is participant assessed within 72h? Yes No…because______________________ 
Injuries:  
 bruising  cuts / grazes  dislocation  sprains
 head injury/hit head    fractures ________________      pain/soreness
 other (Specify)_________________  none
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Were you wearing bifocal or multifocal glasses? : ________________ 
How many falls did you have in the last year?  
(excluding the above mentioned fall)_____________ 
How many resulted in a fracture? __________ 

Number of calls to ambulance service over last year? 
(excluding for the above mentioned fall) _____________ 
How many were fall related? _______________ 
Number of hospital admissions over last year? _______________ 
How many were fall related? _______________ 

Multipurpose Australian Comorbidity Scoring Scale (MACSS) In the last year only!

No Yes 

Infectious or parasitic diseases 

Tuberculosis 1 2 

Septicemia (bacteria in the blood) 1 2 

Other bacterial conditions 1 2 

HIV or AIDS 1 2 

Candidiasis (thrush) 1 2 

Systemic mycosis (fungal infection of the body) 1 2 

Neoplasms/Cancer 

Lung cancer 1 2 

Breast cancer 1 2 

Other primary cancer 1 2 

Lymphoma or leukemia 1 2 

Secondary cancer of lymph nodes 1 2 

Other secondary cancer 1 2 

Benign neoplasms of the colon or rectum 1 2 

Uterine leiomyoma 1 2 

Endocrine, metabolic, or immune diseases 

Hypothyroidism 1 2 

Diabetes mellitus 1 2 

Complications of diabetes 1 2 

Malnutrition or cachexia 1 2 

Avitaminosis 1 2 

Gout 1 2 

Fluid or electrolyte disorders 1 2 

Obesity 1 2 

Other metabolic disorders 1 2 
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Immune system disorders 1 2 

Blood diseases 

Anemias 1 2 

Coagulopathies 1 2 

Mental disorders 

Dementia or senility 1 2 

Alcoholism 1 2 

Illicit drug use 1 2 

Schizophrenia 1 2 

Affective psychosis 1 2 

Other nontransient psychoses 1 2 

Nonpsychotic depression 1 2 

Neuroses or personality disorders 1 2 

Mental retardation 1 2 

Incontinence 1 2 

Diseases of the nervous system or sense organs 

Inflammatory CNS diseases 1 2 

Parkinson’s disease 1 2 

Other extrapyramidal disease 1 2 

Degenerative neurologic or muscular diseases 1 2 

Paraplegia or quadriplegia 1 2 

Infantile cerebral palsy 1 2 

Epilepsy 1 2 

Glaucoma 1 2 

Cataract 1 2 

Blindness and low vision 1 2 

Diseases of the circulatory system 

Cerebrovascular disease or stroke 1 2 

Hypertension 1 2 

Congestive cardiac failure 1 2 

Myocardial infarction 1 2 

Other ischemic heart disease 1 2 

Chronic pulmonary circulatory disorders 1 2 

Valvular disease 1 2 

Cardiac dysrhythmias or arrest 1 2 

Peripheral vascular disease 1 2 

Haemorrhoids 1 2 

Diseases of the respiratory system 

Pneumonia 1 2 

Chronic pulmonary disease 1 2 

Asthma 1 2 
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Pleurisy 1 2 

Other respiratory disorders 1 2 

Diseases of the digestive system 

Oesophageal diseases 1 2 

Peptic ulcer (stomach) 1 2 

Gastritis or duodenitis 1 2 

Cholelithiasis and cholecystitis 1 2 

Chronic liver disease 1 2 

Sequelae of chronic liver disease 1 2 

Abdominal hernia 1 2 

Noninfectious digestive disorders 1 2 

Diverticular disease (colon) 1 2 

Peritoneal adhesions (internal scar tissue) 1 2 

Other diseases of intestine 1 2 

Gastrointestinal haemorrhage 1 2 

Diseases of the genitourinary system 

Chronic renal disease 1 2 

Other kidney, ureter, or bladder conditions 1 2 

Urinary tract infection 1 2 

Benign prostatic hypertrophy 1 2 

Breast disorders 1 2 

Pelvic inflammatory disease 1 2 

Cervicitis or vaginitis 1 2 

Genital prolapse 1 2 

Noninflammatory ovarian conditions 1 2 

Uterine disorders 1 2 

Gynecologic pain 1 2 

Menstrual disorders 1 2 

Menopausal disorders 1 2 

Female infertility 1 2 

Pregnancy, childbirth, and the puerperium 

All except normal delivery 1 2 

Diseases of skin or subcutaneous tissue 

Chronic skin ulcer 1 2 

Diseases of the musculoskeletal system and connective tissue 

Rheumatologic diseases 1 2 

Dorsopathies (Backpain) 1 2 

Other arthropathies or joint disorders 1 2 

Osteoporosis 1 2 

Congenital anomalies 1 2 

Symptoms, signs, and all-defined conditions 

Migraine and headache 1 2 
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Symptoms involving alteration-consciousness, syncope, collapse 1 2 

Nausea and vomiting 1 2 

Abdominal pain 1 2 

Symptoms concerning nutrition, metabolism and development 1 2 

Any injury or poisoning 1 2 

Late effects of injuries 1 2 

Factors influencing health status and contact with health 

Potential health hazards related to communicable diseases 1 2 

Housing, household, economic, family, or other psychosocial 1 2 

The Home Falls and Accidents Screening Tool (HOME FAST) 

FLOORS 
1. Are the walkways free of cords and other clutter?
Definition: No cords or clutter (e.g. boxes, newspapers, objects) across or encroaching on
walkways/doorways. Includes furniture and other items which obstruct doorways, or hallways, items
behind doors preventing doors opening fully, raised thresholds in doorways.
1 = Yes 2 = No

2. Are the floor coverings in good condition?
Definition: Carpets/mats lie flat/no tears/not threadbare/no cracked or missing tiles – including
coverings on stairs.
1 = Yes 2 = No

3. Are the floor surfaces non-slip?
Definition: Score ‘no’ if lino or tiles are in the kitchen, bathroom or laundry, in addition to any
polished floor, or tiles/lino surfaces elsewhere. Can only score ‘yes’ if, in addition to other rooms, the
kitchen, bathroom and laundry have non-slip or slip resistant floor surfaces.
1 = Yes 2 = No

4. Are loose mats securely fixed to the floor?
Definition: Mats have effective slip resistant backing/are taped or nailed to the floor.
1 = Yes 2 = No 3 = N/A (there are no mats in the house)

FURNITURE 
5. Can the person get in and out of bed easily and safely?
Definition: Bed is of adequate height and firmness. Person does not need to pull self up on bedside
furniture.
1 = Yes 2 = No 3 = N/A
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6. Can the person get up from the lounge chair easily and safely?
Definition: Chair is of adequate height, chair arms are accessible to push up from, seat cushion is
not too soft or deep.
1 = Yes 2 = No 3 = N/A (person uses wheelchair constantly)

LIGHTING 
7. Are all the lights bright enough for the person to see clearly?
Definition: No globes to be less than 75w, no shadows thrown across rooms, no excess glare.
1 = Yes 2 = No

8. Can the person switch a light on easily from his or her bed?
Definition: Person does not have to get out of bed to switch a light on at night – has a flashlight or
bedside lamp.
1 = Yes 2 = No

9. Are the outside paths, steps and entrances well lit at night?
Definition: Lights exist over back and front doors, globes at least 75w, walkways used exposed to
light – including communal lobbies.
1 = Yes 2 = No 3 = N/A (no outside path, step or entrance – access door opens straight onto
public footpath)

BATHROOM 
10. Is the person able to get on and off the toilet easily and safely?
Definition: Toilet is of adequate height, person does not need to hold on to sink/towel rail/toilet roll
holder to get up, rail exists beside toilet, if needed.
1 = Yes 2 = No 3 = N/A (person uses commode constantly)

11. Is the person able to get in and out of the bath easily and safely?
Definition: Person is able to step over the edge of the bath without risk, and can lower himself or
herself into the bath and get up again without needing to grab onto furniture (or uses bathboard, or
stands to use shower over bath without risk).
1 = Yes 2 = No 3 = N/A (no bath in the home, or bath never used)

12. Is the person able to walk in and out of the shower recess easily and safely?
Definition: Person can step over shower hob, or screen tracks without risk and without having to
hold onto anything for support.
1 = Yes 2 = No 3 = N/A (no shower recess in the home)

13. Is there an accessible/sturdy grab rail/s in the shower or beside the bath?
Definition: Rails which are fixed securely, which are not towel rails, and which can be reached
without leaning enough to lose balance.
1 = Yes 2 = No
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14. Are slip resistant mats used in the bath/bathroom/shower recess?
Definition: Well-maintained slip resistant rubber mats, or non-slip strips in the base of the bath or
shower recess.
1 = Yes 2 = No

15. Is the toilet in close proximity to the bedroom?
Definition: No more than two doorways away (including the bedroom door) – does not involve
going outside or unlocking doors to reach it.
1 = Yes 2 = No

STORAGE 
16. Can the person easily reach items in the kitchen that are used regularly without climbing,
bending or upsetting his or her balance?
Definition: Cupboards are accessible between shoulder and knee height – no chairs/stepladders are
required to reach things.
1 = Yes 2 = No

17. Can the person carry meals easily and safely from the kitchen to the dining area?
Definition: Meals can be carried safely or transported using a trolley to wherever the person usually
eats.
1 = Yes 2 = No

STAIRWAYS/STEPS 
18. Do the indoor steps/stairs have an accessible/sturdy grab rail extending along the full length
of the steps/stairs?
Definition: Grab rail must be easily gripped, firmly fixed, sufficiently robust and available for the full
length of the steps or stairs.
1 = Yes 2 = No 3 = N/A (No steps or stairs exist inside the home)

19. Do the outdoor steps have an accessible/sturdy grab rail extending along the full length of
the steps/stairs?
Definition: Steps = more than two consecutive steps (changes in floor level). Grab rail must be easily
gripped, firmly fixed, sufficiently robust and available for the full length of the steps.
1 = Yes 2 = No 3 = N/A (No steps exist outside the home)

20. Can the person easily and safely go up and down the steps/stairs, inside or outside the
house? Definition: Steps are not too high, too narrow or too uneven for feet to be firmly placed on
the steps (indoors and outdoors), person is not likely to become tired or breathless using the
steps/stairs and has no medical factor likely to impact on safety on the stairs, e.g. foot-drop, loss of
sensation in feet, impaired control of movement etc.
1 = Yes 2 = No 3 = N/A (No steps or stairs exist)

21. Are the edges of the steps/stairs easily identified?
Definition: No patterned floor coverings, tiles or painting which could obscure the edge of the step.
1 = Yes 2 = No 3 = N/A (No steps or stairs exist)
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22. Can the person use the entrance door/s safely and easily?
Definition: Locks and bolts can be used without bending or over-reaching, there is a landing so the
person does not have to balance on steps to open the door and/or screen door.
1 = Yes 2 = No

MOBILITY 
23. Are the paths around the house in good repair, and free of clutter?
Definition: No cracked/loose pathways, overgrowing plants/weeds, overhanging trees, garden
hoses encroaching on walkways.
1 = Yes 2 = No 3 = N/A (No garden, path or yard exists)

24. Is the person wearing well fitting slippers and shoes?
Definition: Person currently wearing supportive, firmly fitting shoes with low heels and non-slip soles
or slippers which have not worn and support the foot in a good position.
1 = Yes 2 = No

25. If there are pets, can the person care for them without bending and being at risk of falling
over? Definition: Pets = any animals that the person has responsibility for. Person does not have to
feed pets when pets are jumping up or getting underfoot, person does not have to bend to the
floor without available support to feed or clean pets, pets do not require a lot of exercise.
1 = Yes 2 = No 3 = N/A (there are no pets/animals)

Other areas of concern identified 
_______________________________________________________________________________________________________
_______________________________________________________________________________________________________
_______________________________________________________________________________________________________
_______________________________________________________________________________________________________
__________________________________________________________________________________________________
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Baseline and reassessment tools

Medications 
List of all medications currently taken (incl eye drops). 
Prescription: 
1 6 11 
2 7 12 
3 8 13 
4 9 14 
5 10 15 

Non-prescription: 
1 4 7 
2 5 8 
3 6 9 

Do you take any other medications (on an irregular basis) that we have not mentioned here e.g. 
Sleepers? 

EuroQol – EQ5D 
Instructions to participant: I would like you to think about your own health, that is how you feel 
today. I am going to read to you a series of statements about different aspects of your health and 
ask you which one best describes your health. 
Mobility 
(1 = I have no problems in walking about, 2 = I have some problems in walking about, 3 = I am 
confined to bed, 9 = non response) 

Self care 
(1 = I have no problems with self care, 2 = I have some problems with washing or dressing 
myself, 3 = I am unable to wash or dress myself, 9 = non response) 

Usual activities 
(1 = I have no problems performing my usual activities, 2 = I have some problems performing 
my usual activities, 3 = I am unable to perform my usual activities, 9 = non response) 

Pain/discomfort 
(1 = I have no pain or discomfort, 2 = I have moderate pain or discomfort, 3 = I have extreme 
pain or discomfort, 9 = non response) 

Anxiety/depression 
(1 = I am not anxious or depressed, 2 = I am moderately anxious or depressed, 3 = I am 
extremely anxious or depressed, 9 = non response)  

What walking aid do you usually use to help you move about inside the house? 
(1 = nil, 2 = walking stick, 3 = 2 sticks, 4 = frame, 5 = wheelchair) ________________ 
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What aids do you use to help you move about outside the house? 
(1= nil, 2 = walking stick, 3 = 2 sticks, 4 = frame, 5 = wheelchair, 6 = nil outside mob) ______         
In the last week have you received any assistance from anyone with the following tasks: 
Showering, Dressing, Meals, Housework, Shopping, Medication, Transport? 

Fear of Falling and balance 
1. Do you feel your balance is    (1 = excellent, 2 = very good, 3 = good, 4 = fair, 5 = poor)
2. When getting up from a lying position do you experience faintness, dizziness, lightheadedness,

nausea or blackout?
(0 = no, 1 = often, 2= sometimes)

3. Are you afraid of falling?
(1 = not at all, 2 = little bit, 3 = moderately, 4 = quite a lot, 5 = extremely)

ICON - FES short version  
Please look at each picture carefully and try to imagine yourself performing the activity. If you 
currently do not do the activity, for example someone does your shopping for you, please answer 
to indicate whether you think you would be concerned about falling IF you did the activity. 

Imagine that you are using your normal walking aid. 

“We would like to know how concerned you are about the possibility of falling while doing any of 
the following activities, as pictured in the drawings. For each of the following activities, please 
show the level of concern which is closest to your opinion to show how concerned you are that 
you might fall if you did this activity.” According to the scale: not at all concerned, somewhat 
concerned, fairly concerned, very concerned. 

-- SHOW pictures and score below-- 
Not at all 
concerned 

Somewhat 
concerned 

Fairly 
concerned 

Very 
concerned 

Getting dressed or undressed 1 2 3 4 

Taking a bath 1 2 3 4 

Taking a shower 1 2 3 4 

Reaching for something above your head 
(standing on chair) 1 2 3 4 

Reaching for something above your head 
(standing on step) 1 2 3 4 

Cleaning the gutter 1 2 3 4 

Going down stairs 1 2 3 4 

Going to the shop 1 2 3 4 

Walking around in the neighbourhood 1 2 3 4 

Going out to a social event 1 2 3 4 
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Physical Activity (Incidental and Planned Exercise Questionnaire) 

Q1–Q4. In the past three months, how much time did you spend in the following activities on 
average per week? 
Never        [  ]  Please go to question 5 

Activity type Number of 
times/week 

Number of minutes per session 
<30 30-45 45+ 1-2hrs 2-4hrs

Activity class _________ [  ] [  ] [  ] [  ] [  ] 

Home activity (e.g. stationary 
bicycle, stretching) 

_________ [  ] [  ] [  ] [  ] [  ] 

Other activity 1 (please 
specify) 

_________ [  ] [  ] [  ] [  ] [  ] 

Other activity 2 (please 
specify) 

_________ [  ] [  ] [  ] [  ] [  ] 

Other activity 3 (please 
specify) 

_________ [  ] [  ] [  ] [  ] [  ] 

Q5. During the past three months, how often have 
you been on walks specifically for activity on 
average per week? (i.e. walking in the park, in the 
streets, cross-country walking, walking the dog 
etc)?  
Every day [  ] 
3-6 times/week              [  ] 
Twice/week [  ] 
Once/week [  ] 
Less than once/week [  ] 
Never [  ]  Qu 7. 

Q6. In these walks for activity, how long 
did you walk for? 
Less than 15mins/day     [  ] 
15mins to less than 30mins/day  [  ] 
30mins to less than 1 hour/day   [  ] 
1 hour to less than 2 hours/day   [  ] 
2 hours to less than 4 hours/day [  ] 
4 or more hours/day         [  ] 

Q7. During the past three months, how often have 
you been on other walks (i.e. walk to general 
practitioner, pharmacy, or store) on average per 
week? 
Every day          [  ] Less than once/week  [  ] 
3-6 times/week          [  ] Never [  ]  Qu.9 
Twice/week          [  ] 
Once/week           [  ] 

Q8. In these other walks, how long did 
you walk for? 
Less than 15mins/day        [  ] 
15mins to less than 30mins/day     [  ] 
30mins to less than 1 hour/day      [  ] 
1 hour to less than 2 hours/day      [  ] 
2 hours to less than 4 hours/day    [  ] 
4 or more hours/day     [  ] 

Q9. In the past three months, in addition to the walking you mentioned above, how much time did 
you spend each day out of your house doing other physical activity such as house maintenance and 
gardening? (Excluding housework and activities inside the house). 

Never (i.e. no garden) [  ] 
Less than 15mins/day [  ] 
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15mins to less than 30mins/day [  ] 
30mins to less than 60mins/day [  ] 
1 hour to less than 2 hours/day [  ] 
2 hours to less than 4 hours/day [  ] 
4 or more hours/ day  [  ] 

Q10. In the past three months, how many hours did you spend on your feet each day indoors at 
home doing tasks like housework, self care or care for another person?  

Never (i.e. living in hostel, assisted living)         [  ] 
Less than 15mins/day  [  ] 
15mins to less than 30mins/day [  ] 
30mins to less than 60mins/day [  ] 
1 hour to less than 2 hours/day [  ] 
2 hours to less than 4 hours/day [  ] 
4 or more hours/day  [  ] 

Yes / No 
Yes / No 
Yes / No 
Yes / No 
Yes / No 
Yes / No 
Yes / No 
Yes / No 

Geriatric Depression Scale; 15-Question Form 
In the last week… 
Are you satisfied with your life? 
Have you dropped activities and interests? 
Do you feel your life is empty? 
Do you often get bored? 
Are you in good spirits most of the time? 
Are you afraid something bad is going to happen? 
Do you feel happy most of the time? 
Do you often feel helpless? 
Do you prefer to stay in than go out? Yes / No 
Do you have more problems with your memory than most? Yes / No 
Is it wonderful to be alive now? Yes / No 
Do you feel worthless at present? Yes / No 
Do you feel full of energy? Yes / No 
Do you feel your situation is hopeless?  Yes / No 
Do you think that most others are better off than you?  Yes / No 
Score: A score of 5 or greater indicates possible depression 
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GPCOG Patient Examination 
Unless specified, questions should be asked only once. 
1. “I am going to give you a name and address. After I have said it, I want you to repeat it.
Remember this name and address because I am going to ask you to tell it to me again in a few
minutes: .” (Allow a maximum of 4 attempts but do not score yet)
John Brown, 42 West St, Kensington

 [   ] 2. What is the date? (Accept exact date only) .../..../........ 
Clock drawing (visuospatial functioning) – use page with printed circle 

[   ] 3. Please mark in all the numbers to indicate the hours of a clock 
(the numbers 12, 3, 6 & 9 should be in the correct quadrants of the circle and the other numbers 
approximately placed)  

[   ] 4. Please mark in the hands to show 10 minutes past eleven o’clock (11.10) 
(the hands should be pointing to the 11 and the 2, but do not penalise if the respondent fails to 
distinguish between the long and the short hands) 

Information 

[   ] 5. Can you tell me something that happened in the news recently? (Recently = last week) 

6. What was the name and address I asked you to remember?
[   ] John [   ] Brown [   ] 42 [   ] West (St) [   ] Kensington

Score___ /9 
9/9 = likely cognitively intact – no need for informant interview 
5-8/9 = Uncertain – needs informant interview
4/9 or less = likely cognitively impaired, no need for informant interview – refer for follow up
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GPCOG Informant Interview 
Informant’s name ……………………………… Relationship to patient ……………………………… 

Ask the informant: “Compared to a few years ago….” 
[   ] Does the patient have more trouble remembering things that have happened recently? 
[   ] Does s/he have more trouble recalling conversations a few days later? 
[   ] When speaking, does the patient have more difficulty in finding the right word to use or tend 
to use the wrong words more often? 
[   ] Is the patient less able to manage money and financial affairs (e.g. paying bills) 
[   ] Is the patient less able to manage his or her medication independently? 
[   ] Does the patient need more assistance with transport? (Either public or private) 

Score __ / 6 
3+ : Cognitive impairment indicated Refer to Aged Care Clinic 
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Trail making task 

Stop the test after 180 sec. 
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Part A: The circles are numbered 1 – 25, and the 
patient should draw lines to connect the numbers in 
ascending order and as quickly as possible without 
lifting the pen or pencil from the paper. Do sample 
first. Then turn to Trail A and give the instructions 
again. “Draw a line from 1-2-3 and so on until you 
have connected all the numbers in order. Try to go as 
quickly as you can and do not lift the pen off the 
paper”. 
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Part B: The circles include both numbers and 
letters. The patient draws lines to connect the 
circles in an ascending pattern, but with the 
added task of alternating between the numbers 
and letters (i.e., 1-A-2-B-3-C, etc.).  

“Draw a line from 1-A-2-B-3-C and so on 
alternating between numbers and letters. Go as 
quickly as you can and try not to lift your pencil 
off the paper” 

Make sure the patient has understood the 
sample before proceeding to Trail B. Give 
instructions again for Trail B: “Draw a line from 
1-A-2-B-3-C and so on alternating between numbers
and letters. Go as quickly as you can and try not to lift
your pencil off the paper” Stop test after 320 sec.
(5min, 20sec)



Physical Assessment 

1. Vision - Low contrast visual acuity test
If line 12 can NOT be read and MET score is below 16 refer to optometrist (unless seen in
last 18 months) Last line of all correctly identified letters_____
Glasses:
(1= none, 2= Reading glasses only, 3= Bifocals, 4= Multi-focals, 5=contacts)___
MET: ___

2. Peripheral Sensation – Tactile sensitivity test
Able to feel 2 out of three trials___________
Refer to GP if ‘NO’ due to unknown cause.

3. Strength – Lower limb strength test
Best score out of 3 attempts (dominant leg) _R/L_______ _____ kg.
Refer for exercise if below average (Female < 15kg, Male < 20kg)

4. Standing balance – no assistance
Refer to PT if unable to complete Semi Tandem
If less than 10 seconds please state time
Feet apart______
Feet together______
Semi tandem _____
Near-tandem (use template)________
Tandem_______
Single leg stance________

5. Alternate step test (x4 each side)
Refer to PT if unable to complete
Start with right foot     . sec. 

6. Sit-to-stand test (x5)
Refer to PT if unable to complete
Capability score (1 = unable, 2= with assistance, 3= using arms, 4=
independently)_________ Time: _________ sec.

7. Timed Up and Go
Refer to PT if unable to complete
Time :  _____sec. Number of steps to turn____   Walking aid used: ______

8. Coordinated stability – 2 trials
Refer to PT if unable to complete
Number of corner errors____ Number of side errors_____ Height: _____ cm

Recommendations: 

HMR via GP____ 
Optometrist review_______ 
Falls Clinic or Aged care clinic via GP________ 
Exercise intervention ___________ 
Home environment assessment___________ 
GP consultation ________ 
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Recommendations to participants
Provide participant with relevant recommendations 

Dear ............................ 
Date     /    / 

Today you participated in an assessment of your future risk of falls. The trigger was your recent 
fall and attendance by the NSW Ambulance Service. This assessment has been specifically 
designed to determine if and why you might be at risk of further falls in the future.  

Falls can occur for a number of reasons which can be addressed so that you are safer and more 
confident about staying on your feet. When you know what puts you at risk of falling, it is easier 
to do something about preventing future falls.  

Please find attached a list of risk factors which may contribute to your risk of further falls in the 
future. We encourage you to discuss these findings with your GP or other relevant health care 
provider so as to ensure that these risk factors can be addressed. 

_______________________________________________________________________ 

FALLS RISK FACTOR:    MEDICATION 

Explanation 
Certain medications are known to increase your risk of falling (drugs which have an effect on 
brain function) whilst other medications can be used to reduce your chances of a fall (Vitamin D). 
People taking lots of medications also appear to be at increased risk of falls 

Risk factor present Yes / No 

RECOMMENDATION: 
Regular check-ups with your doctor can ensure your medical conditions are well managed. 
Have the appropriateness of your medication reviewed regularly by your GP or pharmacist. Your 
GP can ask for a Home Medication Review by a pharmacist if there are concerns about 
medication use. 
DO NOT stop taking any prescribed medication without discussing this with your health 
professional.  

FALLS RISK FACTOR: VISION 

Explanation 
Poor eyesight or bi-focal/multi-focal glasses can lead to an increased risk of falling. 

Risk factor present Yes / No 

   PAGE 40   NSW HEALTH    Fit to be Left at Home  



RECOMMENDATION: 
Have your vision tested regularly by an optometrist (at least every 2 years). 
Wear a single-lens pair of glasses (i.e. not bifocal/multifocal) when walking, esp. outside your 
home. 
Wear a hat and sun glasses when outside to reduce the glare. 
Always put on your glasses and switch on the light at night even for short walks to the bathroom. 

FALLS RISK FACTOR: STRENGTH, BALANCE, REACTION TIME 

Explanation 
Reduced strength, impaired balance and/or slower reaction time may increase your risk of falling. 
Exercises to address problems with these deficits have been shown to reduce falls. There are 
many health benefits from regular exercise. 

Risk factor present Yes / No 

RECOMMENDATION: 
Enjoyable exercise is the best activity to improve strength, balance and coordination. Activities 
can include: group exercise, Tai Chi, exercising at home... 
Consider joining a group exercise class in your area. Balance, strength and coordination can be 
specifically targeted and a group gives you encouragement to exercise in a friendly setting. 
If you have pain, dizziness, light-headedness or palpitations stop exercising and talk to your 
doctor! 

FALLS RISK FACTOR: PERIPHERAL SENSATION 

Explanation 
Reduced lower limb sensation may put you at more risk of tripping or falling. Numbness in the 
feet can be caused by a number of problems including diabetes, vitamin deficiency or reduced 
blood supply. 

Risk factor present Yes / No 

RECOMMENDATION: 
If you have numbness in the feet and you do not know the cause, ask your doctor to assess 
whether any medical condition could be explanation. 
Take particular care when walking on surfaces that are uneven or soft. For example uneven 
footpaths, thick carpets and rugs. 
Wear shoes with low heels and firm rubber soles to maximise leg sensation and balance. 
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FALLS RISK FACTOR:      COGNITION 

Explanation 
Older people with memory problems have an increased risk of falls. If you notice any change in 
your memory or are having problems doing tasks that you previously found easy, it is worth 
having this assessed. 

Risk factor present Yes / No 

RECOMMENDATION: 
Speak to your doctor or a specialist about any concern you have regarding your memory.  
Ask your doctor to review your previously prescribed medications to ensure they are relevant to 
your current health status. 
Check with your doctor whether it is safe for you to start an exercise regime, as this exercises the 
mind too.  

FALLS RISK FACTOR:       HOME SAFETY 

Explanation 
About half of all falls occur in and around the home. This may be due to things that were not 
previously a problem when you were younger eg. shower hob, getting in and out of a bath, steps 
without rails. 

Risk factor present Yes / No 

RECOMMENDATION: 

Regularly check and review your environment to reduce the risk of falls (eg. Furniture, lighting, 
floor surfaces, clutter and spills, and mobilisation aids). 
Speak to your GP about having a home safety review by an occupational therapist, who can 
help you identify potential hazards. An occupational therapist can advise you regarding 
equipment or home modifications to make your home safer. 
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Tools for intervention group only 

Attitudes towards fall-related intervention scale - AFRIS 

Your views on the recommendations to help prevent falls 

We want to know whether or not you think the recommendations given to you to help prevent 
falls would be right for YOU and the reasons why it would or would not be right for you. We 
know that often people have very good reasons for deciding that exercising is not suitable for 
them – and we need to know what these reasons are. So there are no right or wrong answers - 
we really want to know what YOU think of exercising. It is very important that you fill in every 
question. Please tick the box that is closest to your opinion. 

1. Following the recommendations would be good for me
     Disagree □       Disagree □      Disagree □  Neither agree □  Agree □     Agree □       Agree □ 
     strongly          slightly nor disagree       slightly                          strongly 

2. Following the recommendations would make me feel confident
     Disagree □       Disagree □      Disagree □     Neither agree □      Agree □     Agree □       Agree □ 
     strongly            slightly           nor disagree       slightly                         strongly 

3. Other people whose opinions matter to me (e.g. family, friends, doctor) would think it was a
good idea for me to follow the recommendations
 Disagree □       Disagree □      Disagree □     Neither agree □      Agree □     Agree □       Agree □ 
 strongly             slightly          nor disagree  slightly                          strongly 

4. If I wanted to, it would be easy for me to do follow the recommendations
Disagree □       Disagree □      Disagree □      Neither agree □      Agree □  Agree □     Agree □
strongly            slightly           nor disagree       slightly            strongly

5. I am the kind of person who should follow the recommendations
Disagree □       Disagree □      Disagree □      Neither agree □      Agree □  Agree □     Agree □
strongly            slightly           nor disagree       slightly            strongly

6. I intend to follow the recommendations if I am offered the opportunity
Disagree □       Disagree □      Disagree □      Neither agree □      Agree □  Agree □     Agree □
strongly            slightly           nor disagree       slightly                          strongly
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Reassessment tools

Date of Assessment:     _____ /____ / __________        

Number of falls in the last 6 months: 
How many resulted in fractures? 
Number of calls to ambulance service in last 6 months? 
How many times conveyed to ED (including self admitted) in last 6 months? 
How many days admitted to hospital in last 6 months? 

Uptake and adherence 
Please ask participant whether the following recommendations were addressed within the last 6 
months.  
(Partially completed: eg: Started PT but stopped again; Had OT visit but still waiting for rails to be 
fitted; Booked appointment with specialist clinic, but not yet attended) 

Recommendations: Outcome 
Physiotherapy 
(home exercise, group exercise, 
Gym) 

 [  ] completed as recommended 
 [  ] partially completed  
 [  ] not completed/declined recommendation 
 [  ] N/A as not recommended at baseline 

Aged Care Clinic or other 
Aged care specialist 
(eg WMH, Cognitive disorders 
clinic, Euroa, Falls clinic,  
Geriatric Flying Squad) 

 [  ] completed as recommended 
 [  ] partially completed  
 [  ] not completed/declined recommendation 
 [  ] N/A as not recommended at baseline 

Occupation Therapy 
(Home modification, Mobility 
Aids etc) 

 [  ] completed as recommended 
 [  ] partially completed  
 [  ] not completed/declined recommendation 
 [  ] N/A as not recommended at baseline 

Home medication review 
(by pharmacist or GP) 

 [  ] completed as recommended 
 [  ] partially completed  
 [  ] not completed/declined recommendation 
 [  ] N/A as not recommended at baseline 

Optometrist review  [  ] completed as recommended 
 [  ] partially completed  
 [  ] not completed/declined recommendation 
 [  ] N/A as not recommended at baseline 

GP consultation  [  ] completed as recommended 
 [  ] partially completed  
 [  ] not completed/declined recommendation 
 [  ] N/A as not recommended at baseline 
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