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Recommendations for the primary care 
management of older people at risk of falls 
advocate interventions combining medical 
diagnosis, management and risk assessment.15 
These services could be provided collaboratively 
by the GP, PT and OT providers in the community. 
This pilot study was developed to: 1) evaluate 
an innovative falls prevention intervention and 
2) test its feasibility in practice by using existing 
chronic disease management (CDM) items to 
link GPs and relevant allied health practitioners 
(AHPs) in providing falls prevention for older 
people.

Methods
This pilot study design was a pre-post study of 
the outcomes of the falls prevention intervention 
protocol with a small group (n = 8) of patients 
aged over 75 years from two GP practices. Pilot 
studies are recommended as preparation for 
larger studies.16 

Participant recruitment

GP practices in two locations (urban Sydney and 
semi-rural NSW) were identified and invited to 
participate. Two GPs consented and received 
training materials about the procedures for the 
pilot study. Private OT and PT practices that 
were registered as Medicare providers were 
recruited in each location of the GP practices. The 
researchers provided in-person training for OTs 
and PTs about the tools to be used and the falls 
prevention intervention protocol. 

Lists of patients aged ≥75 years from each 
participating GP practice were generated using 
practice software. GPs excluded deceased 
persons or people with medical contraindications 
to participation. Twenty patients from each 
practice were randomly selected and letters 

Falls are a major threat to the health 

and well-being of older people, and the 

health costs of falls are escalating.1 Falls 

lead to significant negative personal 

consequences, such as functional decline 

and increased risk of early hospitalisation, 

long-term care or mortality.2 Balance and 

strength exercise programs and home 

modification interventions are effective 

in preventing falls.3–5 Each year, 45–50% 

of people aged over 75 years fall6–7 and 

30% of falls result in injuries that reduce 

mobility and independence.2 For the 

purposes of this paper a fall is defined 

as ‘an unexpected event in which the 

participants come to rest on the ground, 

floor, or lower level’8

Falls are often the first sign of the onset of frailty 
and may not be reported by older people to busy 
general practitioners (GPs). However, GPs are 
in an ideal position to reduce the risk of falls as 
they come into contact with many older people 
in the community and are referral agents for 
other community services.9 However, referrals 
for exercise and home modification interventions 
for falls prevention provided by occupational 
therapists (OTs) and physiotherapists (PTs) have 
not been routinely implemented in general 
practice.10–12 Among older people attending 
general practice, the risk of falls has been 
identified in 50% of patients,13 and in another 
study14 screening increased the identification of 
fallers threefold. Therefore, early identification 
of falls risk in the primary care setting is needed. 
The most recent community falls prevention 
guidelines2 recommend that GPs should ask older 
people about their history of falls at least once a 
year. 
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effective interventions for preventing 
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practitioners (GPs) to access these 
interventions. This study aimed to 
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CDM items and a GP management 
plan. Pre and post intervention 
measures were used to evaluate 
outcomes for eight patients aged ≥75 
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At 2 months post-intervention there 
were significant improvements in 
everyday functioning (P = 0.04), 
physical capacity (P = 0.01) and falls 
efficacy (P =0.01). Adherence to the 
intervention was excellent. 

Discussion 
Falls prevention interventions can 
be effective in primary care settings 
and sustainable pathways need to be 
developed to ensure access for older 
people at risk. 
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from the GP were sent to them, inviting them 
to participate in the pilot study. The first four 
consenting patients from each practice were 
recruited for the study after telephone screening 
by a researcher. Inclusion criteria were eligibility 
for a CDM program, age ≥75 years and having had 
a fall in the past year or being concerned about 
falls. Exclusion criteria were being unable to 
understand the study information or give informed 
consent to participate, an unstable or progressive 
medical condition, severe physical disability, 
moderate-to-severe cognitive impairment or 
having already received allied health enhanced 
primary care items that year.

Data collection

The primary outcome measure was fall events. 
Study participants completed a falls calendar 
to record fall events for 3 months following the 
intervention. Monthly calendar reports were sent 
back to researchers using reply paid envelopes. 
An independent researcher not involved with the 
intervention conducted a home visit with each 
participant at baseline before the intervention 
was implemented. Another researcher conducted 
follow-up visits two months after the intervention 
was completed. Secondary outcome measures 
used were self-reported history of falls and fall 
injuries in the past 12 months, the Abbreviated 
Geriatric Depression Scale17, Short Physical 
Performance Battery,18 Modified Falls Efficacy 
Scale,19 Home Falls and Accidents Screening 
Tool,20 Physical Activity Scale for the Elderly 
(PASE),21 and Late Life Function and Disability 
Instrument (LLFDI).22 Only the PASE21 requires 
users to purchase a manual; all other outcome 
measures are freely available for use with 
materials published on the internet.

Intervention

Details of the implementation of the falls 
prevention intervention are presented in  
Table 1. The intervention period consisting of 
direct contact with the participant lasted 6 weeks. 
Therapists followed their usual billing procedures 
to claim the CDM rebate and could claim $100 
per session from the research project to cover any 
gaps in usual private practitioner rates. Exercise 
adherence was recorded using self-reported 
exercise logs completed by participants each 
week. Home modifications were arranged using 

usual community services, and $60 per person 

was made available to fund small items. 

The Otago Exercise Program is an 

individualised home-based program that is 

clinically and significantly effective in preventing 

falls over five sessions.23 The Westmead Home 

Safety Assessment24 is the gold standard home 

safety assessment used by OTs, in combination 

with priority setting, for evaluation of functional 

capacity within the context of their environment. 

Data analysis
Individual scores for each of the outcome 
measures were calculated using procedures 
recommended by published manuals to obtain 
standardised scores. Data were entered into SPSS 
and descriptive analyses summarised the pre 
and post measures for participants at baseline 
and follow-up. As the sample size was small, a 
non-parametric test (the Wilcoxon signed rank 
test) was used to evaluate any pre-post study 
differences in outcome measurements. 

Table 1. Falls prevention intervention

Step 1 Patient attends a GP appointment to set up the GP management plan and 
review any medical concerns that may increase falls risk (eg. medication 
review, where necessary)

Step 2 Referrals made to occupational therapy and physiotherapy

Step 3 Week 1 of intervention: home visit by physiotherapist to:

•	 Assess level at which to start Otago exercise program

•	 Devise an exercise program

•	 Explain exercise diary for patient to maintain

•	 Provide appropriate ankle weights for the exercise program

Step 4 Week 1 of intervention: home visit by occupational therapist

•	 Home safety audit using the Westmead Home Safety Assessment

•	 Negotiate a home and community safety plan with the patient.

•	 Review findings on the Falls Behaviour scale (FaB) and make 
recommendations

•	 Review progress with the Otago exercise program and make appropriate 
changes where necessary

•	 Refer for home modifications where necessary

Step 5 Week 2 of intervention: home visit by physiotherapist

•	 Review and upgrade Otago exercise program

•	 Follow up on progress with home safety recommendations and 
modifications

Step 6 Week 5 of intervention: home visit by occupational therapist

•	 Review progress of Otago exercise program

•	 Review progress of implementation of home safety recommendations and 
installation of home modifications or assistive technology

•	 Check adherence to exercise program and problem solve any issues

Step 7 Week 6 of intervention: home visit by physiotherapist or occupational 
therapist

•	 Review stage of Otago exercise program and recommend strategies to 
continue exercise routines in daily life

•	 Identify an individual plan to continue with adherence to falls prevention 
advice

•	 Identify an individual plan to avoid relapse or to work through a relapse 
and re-address the falls prevention plan

•	 Ensure the home safety recommendations and home modifications are 
implemented appropriately

Step 8 Report back to GP on completion of the GP management plan
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light on the perceived levels of improvement as a 
result of the intervention.

Despite the small sample, results confirmed 
the feasibility of offering a falls prevention 
program for community-dwelling older people 
cooperatively between GPs and private OTs and 
PTs using the CDM items. The response rate 
from older people was higher than expected 
and indicates a willingness to address falls 
prevention, especially when an invitation is made 
by their GP. Some significant gains were made in 
reducing the falls risk of older people, indicating 
the potential gains to be made with implementing 
this in routine practice. 

The processes for accessing and delivering 
the falls prevention intervention worked well in 
practice. Training materials for OTs and PTs were 
developed and trialled successfully and training 
sessions took about an hour to conduct. This was 
necessary as the AHPs were unfamiliar with the 
Otago exercise program or the Westmead home 
safety assessment prior to the study. Informal 
feedback indicated that implementing the 
Otago program and the Westmead assessment 
could be achieved within the time allocated 
for a home visit by therapists. Identifying 
potential participants from the GPs caseloads 
also presented few problems in making the 
intervention available. 

Despite some funds being made available 
for minor modifications, these were not drawn 
upon by the study participants, and usual 
services available in the community were used or 
participants paid for their own modifications. This 
indicates that such interventions could routinely 
be made available to older people using existing 
resources with some changes to everyday practice 
procedures and targeted education.

Although GPs are in a key position to identify 
older people at risk of falls and coordinate 
their management, there are barriers for GPs in 
making full use of CDM items.25 Despite only five 
sessions being available for referral to AHPs, this 
study has indicated that a package of services 
from OTs and PTs meeting this requirement can 
contribute to reducing falls risk.26 OTs and PTs 
in the community could market such a package 
to GPs to make the take-up of a falls prevention 
management plan more likely.12 There are, 
however, issues for private therapists in having 
to charge patients for additional expenses that 

Table 4 outlines the fall events recorded in 
the 3 months following the intervention. Two 
participants reported a fall (one had two falls). 
Two of the falls took place outside the home, and 
four out of 11 slips or trips took place outside the 
home. Fallers had higher depression scores than 
those who had not fallen (3.5, compared with 2.8) 
at baseline. 

Discussion
Some outcomes showed statistically significant 
improvements in scores, indicating that these 
improvements were not due to chance. However, 
a clinically important difference in scores would 
be more concerned with the magnitude of the 
changes for patients. The ranges of scores 
in the outcome measures indicated that with 
the exception of the PASE instrument all the 
poorer performing participants improved in their 
functioning and home hazards were reduced 
following the intervention. The minimum 
improvements required for these scores to 
indicate a clinically significant improvement are 
yet to be determined from this small sample. 
Qualitative data collected from GPs, therapists 
and clients following the study may shed some 

Ethics
Ethics approval was granted by the University 
of Sydney Human Research Ethics Committee 
(reference number11-2009/12231).

Results
The response rate for participation was 41% of 
Sydney patients and 40% of semi-rural NSW 
patients out of the 20 invitations given to each 
practice. This was higher than expected and  
some consenting participants could not be 
included as the pilot study had capacity for only 
eight participants. Table 2 presents the profile of 
the eight participants (four from each practice) 
who were selected for the study. Two participants 
self-reported a previous fall causing injuries; one 
was admitted to hospital as a result, but neither 
had experienced fractures.

Table 3 presents the outcomes following the 
intervention. Improvements in functioning on all 
the outcome measures were noted and home 
hazards were reduced. Significant improvements 
were identified for the management scale of the 
LLFDI (0.04), The Modified Falls Efficacy Scale 
(0.01) and the Short Physical Performance  
Battery (0.01).

Table 2. Participant profile (n = 8)

Mean 95% C.I

Age (years) 81.3 78.9–83.6

Number of hazards (Westmead Home Safety Assessment)† 12.3 5.2–19.3

Falls Behavioural Scale (FaB) score†† 2.8 2.5–3.1

GP Cognitive Screening Tool Score‡ 8.8 8.2–9.3

Abbreviated Geriatric Depression Scale‡‡ 3.0 2.2–3.8

% n

Women 87.5 7

Men 12.5 1

Lives alone 75 6

Self-reported loss of balance at home 37.5 3

Self-reported loss of balance outside the home 25 2

Self-reported slip/trip outside the home 37.5 3

Self-reported fall at home 12.5 1

Self-reported fall outside the home 12.5 1

†Out of a possible score of 72

††Out of a possible score of 30: normative scores for women = 2.92, and for men 3.15.

‡Out of a possible score of 9: 9 = no significant cognitive impairment, 5–8 = more information required,  
0–4 = cognitive impairment.

‡‡Out of a possible of 15: 6–10 = mild to moderate depression; 11–15 = severe depression.
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need to be managed to make these programs more 
accessible to older people in the community.26

The sample size is a clear limitation. A larger 
sample would need to be recruited for any of the 
findings to be generalised and for effect sizes to 
be determined. A minimum follow-up period of 
12 months is recommended for falls prevention 
research;8 however, this study was restricted to 
a 3-month period. A randomised controlled trial 
with a long enough follow-up period would clearly 
identify if this intervention could reduce the risk of 
falls and the number of falls experienced by older 
people in the community.12,26 

This raises questions about the necessity 
of using all five subsidised visits to implement 
a falls prevention program, and whether or not 
such interventions could be conducted in groups. 
Most therapists believe that five sessions are the 
minimum required to be effective26 and evidence 
indicates that the Otago program is effective over 
five sessions.23 As home modifications are an 
effective intervention,4 and regular exercise can be 
effectively adhered to in the home,23 conducting 
this falls prevention intervention in the home is 
important. 

Conclusion
Despite the limitations, the study has presented 
a combination of interventions, delivered as 

a package of services, which is a unique falls 
prevention approach to date. The program has 
had encouraging outcomes at 3 months of follow 
up, demonstrating that the approach is feasible 
and potentially effective in reducing falls risk in 
a primary care setting. The implementation of 
the intervention could be economically viable for 
therapists: training is minimal and materials are 
available for adoption at minimal cost, making this 
program an essential strategy as the population 

ages. Further analysis of qualitative data will 
reveal the perceptions of GPs, therapists and 
patients about the benefits of the program from 
their perspectives.

Implications for general 
practice
•	 Falls risk management is important in primary 

care as fall injuries lead to very serious 
outcomes for patients.

Table 3. Pre and post intervention measures

Measure Mean at baseline (range/SD) Mean at follow up (range/SD) P value*

LLFDI disability score† 51.8 (41.4–61.1/6.1) 55.6 (48.1–59.9/3.6) 0.09

LLFDI disability/social score 47.5 (34.6–58.4/7.9) 50.9 (43.6–54.9/3.8) 0.17

LLDFI disability/personal score 59.3 (44.7–73.9/11.2) 71.6 (51.7–83.9/13.7) 0.09

LLDFI limitation score 70.2 (60.6–83.4/7.2) 72.1 (65.6–77.6/3.5) 0.57

LLDFI instrumental score 69.1 (61.4–82.7/6.2)	 70.7 (65.5–76.3/3.1) 0.39 

LLDFI management score 83.9 (67.5–100.0/11.2) 94.7 (78.3–100.0/8.1) 0.04**

LLDFI function score 58.2 (52.5–60.8/2.7) 59.3 (54.8–68.8/4.7) 0.67

PASE score††	 129.7 (64.0 168.5/33.7) 138.4 (50.0–230.5/58.9) 0.10

Modified falls efficacy score††† 120.1 (108–130/8.7) 136.0 (130–140/3.2) 0.01**

Short physical performance battery‡ 7.1 (4.0–10.0/1.8) 9.3 (7.0–11.0/1.6) 0.01**

HOME FAST score‡‡ 7.5 (5.0–10.0/2.1) 6.0 (3.0–9.0/1.9) 0.26

*P value calculated using Wilcoxon signed rank tests. 

**Significant differences detected at P <0.05

†All LLFDI scores are out of a possible 100: lower scores = increased disability and functional impairment

††Out of a possible score of 400: norm for men aged ≥75 = 101.8 and for women aged ≥75 = 62.3

†††Out of a possible score of 140: higher scores indicate more confidence in undertaking activities without falling 	

‡Out of a possible score of 12: higher scores = better physical performance

‡‡Out of a possible score of 25: lower scores = less home hazards related to falls risk

Table 4. Fall events reported in 3-month calendar follow-up period

Event type No. reported/no. 
of participants

Circumstances

Month 1 Slip/trip 5/3 Tripped on stairs at home
Caught foot on step of deck
Walking while shopping
At a dental appointment
Carrying too many things at home

Month 2 Slip/trip 2/2 Walking on a spongy carpet

Caught foot on a wheelchair 
visiting a friend in hospital

Fall 2/2 Knocked over by a small child at 
home crossing the road

Month 3 Slip/trip	 4/3 Pedestrian crossing
Untidy studio at home
Step at home

Fall 1/1 Fell on broom while gardening
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•	 Many falls risks are not obvious during 
consultations and patients at risk may need to 
be identified within caseloads.

•	 Referral for evidence-based falls prevention 
interventions to OT and PT should be considered 
by GPs.

•	 Referral for a package of falls prevention 
interventions through a CDM plan can enhance 
outcomes for older people in the community.
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