
ABSTRACT 

Falls are the most common cause of injury for older adults. Falls prevention and the 

economic impact of falls is an important and growing field of study. Break-even 

analysis is a tool useful for analysing business decisions.  

 

Design:  A break-even analysis was undertaken for each of two models of 

multidisciplinary community rehabilitation falls prevention program. The number of 

clients required to be seen by a community rehabilitation service in order to prevent 

enough falls to make the service cost neutral from a societal perspective was 

estimated.  

 

Participants: The clients are older adults >65 years participating in a falls prevention 

program. The team consists of a physiotherapist, occupational therapist and therapy 

assistant.  

 

Intervention:  The team delivers two falls prevention programs: either a centre-based 

group exercise and education program or a similar program delivered individually in 

the client’s home. 

 

Outcome measures:  Costs were based on the actual cost of running a community 

rehabilitation team located in Brisbane, Australia. Benefits were obtained by 

estimating the savings gained to society from the number of falls prevented by the 

program on the basis of the falls reduction rates obtained in similar multidisciplinary 

programs.  

 

Results:  It is estimated that a multi-disciplinary community falls prevention team 

would need to see around 60 clients per year to make the service break-even using a  

centre-based model of care and 80 clients for a domiciliary-based model. The service 

the study was based on has the capability to see around 300 clients per year in a 

purely centre-based model or 200-250 clients per year for a home-based service. 

 

Conclusion: Based on the best available estimates of falls costs, multidisciplinary 

falls prevention teams in the community are worthwhile funding from a societal 

viewpoint. 



INTRODUCTION 

 

Falls are the most common cause of injuries in older adults. The cost of falls is a 

significant and growing burden for society and the prevention of falls has become a 

major focus of health policy. Multiple approaches have previously demonstrated 

effectiveness in preventing falls amongst the elderly.
1
 Multi-faceted, multi-

disciplinary approaches which include targeted exercise programs, tai chi or other 

specific balance exercises, environmental assessment and home modifications have 

clearly demonstrated benefits.
2-5

  

 

From a health policy and service delivery perspective it is important to ensure that 

falls prevention programs in real life not only prevent falls but do so efficiently so that 

limited available resources are put to the best use. Previous economic analyses of falls 

prevention programs have been conducted using cost-effectiveness or cost-benefit 

analyses. 
6-9

 Cost-benefit or cost-effectiveness analyses allow comparison of two or 

more competing programs to identify which program is likely to be more effective at 

delivering an outcome for a set amount of money and hence help funding decisions on 

which program should be implemented.  

 

A problem with cost-benefit and cost-effectiveness analyses is that they do not inform 

policy makers about how large or small a program needs to be before it is creating 

more benefit / saves more resources than the costs / resources it consumes to be 

provided.  Even though a program has demonstrated clinical effectiveness and cost-

effectiveness, it can still be run in such a way that it is inefficient.  It is therefore 

important to know the number of clients that need to be seen before a service “breaks 

even” and begins to save more resources than it consumes.  Break-even analysis is a 



tool useful for analysing business decisions and has previously been used in the health 

sector.
10-12

 It differs from standard health economic analysis in that it calculates the 

capacity at which a health care program needs to operate in order to be an efficient 

user of resources. The break-even point for a business is at the production point where 

the total revenue equals total cost. At any point below this, the business is making a 

loss. At a point above this quantity, the business is making a net profit.  Applied to 

health care, the break-even point is the minimum number of clients required to be 

seen to ensure that the benefits received are at least equal to the costs of providing the 

program and so is useful for determining whether a program should be implemented 

and at what capacity.  

 

This paper aims to identify and compare the minimum number of clients that a 

multidisciplinary falls prevention service delivered through domiciliary or centre-

based care needs to treat to allow the service to reach a “break-even” point.   

 



  

METHOD 

Design 

A break-even analysis was undertaken for each of two models of a multidisciplinary 

community rehabilitation falls prevention program. 

 

Participants 

The patient population from which this evaluation was modelled was taken from a 

cohort of older adults participating in a randomised controlled trial of two models of 

community rehabilitation.
13

 The target population comprised community dwelling 

older adults >65 years who have had a recent fall (last 6 months), self or GP identified 

functional decline or self-reported gait instability, and therapist assessed cognitive 

capability sufficient to participate in a multidisciplinary rehabilitation program (see 

Table 1).  

 

Intervention 

 

This analysis is based on a falls prevention service located in Brisbane, Australia. The 

program involves a comprehensive assessment of the client’s functional level, 

strength, balance, reaction times, cognition, home and environment and addresses the 

major falls risk factors identified in the literature. The program is conducted either as 

a domiciliary or centre-based program. The minimum requirements to run this 

program are occupational therapy and physiotherapy staff to conduct the programs, 

access to cars for assessments at home and provision of the domiciliary program,  

office space to complete administrative tasks, equipment e.g. weights, for use at home 

and in the group setting, equipment storage space and gymnasium space. 



 

The centre-based falls prevention program is an eight week program of a two hour 

class per week run by an occupational therapist, a physiotherapist and a therapy 

assistant for up to eight participants.  The class is conducted at a rehabilitation 

gymnasium in a larger metropolitan teaching hospital. The program consists of a 

selection of previously described intervention programs for the prevention of falls in 

this population. The most reliable approach to falls prevention is a multifactorial 

assessment followed by interventions that target the identified risk factors.
14

 This 

program follows that model of care and includes Tai Chi,
15

 environmental 

assessment,
16

 advanced balance training, education on falls prevention and dietary 

advice as interventions.
1, 17

 

 

The domiciliary program is also an eight week program with the same content as the 

centre-based program but is delivered at home. The intervention is delivered one on 

one by an occupational therapist, physiotherapist or therapy assistant on a rotating 

weekly basis.  Therapists drive a hospital-owned car to the client’s residence to 

provide the service. The domiciliary service takes one hour per week face to face time 

due to the capacity to cover the content of the program in a more individualised 

compact format to the centre-based group program. The domiciliary program also has 

attributable travel time of an average of 1 hour per week. 

 

Measurements 

The break even analysis requires the measurement of three variables: Fixed costs (i.e. 

the costs that do not vary with the number of clients seen), variable costs (i.e. costs 

that increase with each additional client seen) and savings. For this analysis fixed 



costs are office space and associated costs, equipment, gym space and motor vehicle 

lease costs. Variable costs are staff salaries, provision of morning tea and client hand-

outs, travel costs for clients and staff, and motor vehicle variable costs such as fuel. 

Savings is the amount of medical care saved from preventing falls. 

Fixed and variable costs are the actual operating costs sourced from local data from 

the Brisbane South Community Rehabilitation Service. These costs are presented for 

each arm of the program; Centre-based and domiciliary in Table 2. 

Savings 

Falls injury costs can include tangible costs such as medical treatment, community 

care, medical aids and nursing home care. Other costs such as carer’s time and 

reduction in a person’s quality of life are very difficult to cost and whilst initial 

medical costs of a fall are relatively easy to collect the ongoing life-time costs of a fall 

can be difficult to quantify. Several authors have attempted to count the cost of falls 

but due to different methodology and types of costs counted there are wide variations 

in the estimates of the cost of falls. 
18-21

 The estimated life time cost of falls for 

persons over 65 years in Australia was has been estimated to be in the order of $1083 

million for 1995-96. 
22

  Contrasting to this is a more recent study that estimates the 

Australian hospital costs of falls for 2003-2004 by applying Australian Refined 

Diagnosis Related Groups (AR-DRG) v5.0 cost weights to records coded as acute 

episodes of care related to falls. 
23

 The total cost of fall-related acute episodes of care 

was estimated to be $566.0 million. The limitations of coding meant that costs could 

not be estimated for separations such as rehabilitation and other non-acute care. In 

addition it does not include the costs of post-hospital care meaning that this estimate 

probably underestimates the total cost of fall-related hospitalisation. However Bradley 



reports that based on these estimates, it is likely that the annual ‘lifetime’ cost of falls 

in older people in Australia exceeds the $1 billion cost suggested by Moller. 
22

  

 

A different approach to costing falls and the method used by this study is to use a 

prevalence based approach and count the cost of a fall to an individual.
24

 Older adults 

who had presented to an emergency department in Western Australia with a fall 

received three month follow up in which all costs of health care in that time period 

were counted. Costs included hospital costs, other health services (outpatient, 

medical, community, ancillary and residential care) and carer burden. In this study 

falls that required medical attention cost the health system an average of between 

$4291 and $4642 (1999 dollars). 

 

The incidence of falls per year has been taken from local data; n = 80 participants 

referred to the Brisbane South Community Rehabilitation Service. Falls rate is 

collected by the service by asking clients the number of falls experienced in the last 

six months. Retrospective self-report of falls has been shown to be less reliable than 

calendar method due to under-reporting of falls.
25

 A further study
26

 confirmed these 

findings and suggested that the number of self-reported retrospective falls be adjusted 

by a weighting of 2.06. To adjust for the recognised uncertainty of actual falls 

experienced by these clients, the sensitivity analysis recalculates the break-even point 

using 6, 3 or 1 falls per year. Average falls for one year were calculated by doubling 

number of falls in the past 6 months, however capping outliers at 6 falls in the past 6 

months to limit data skewing as a few clients were experiencing 2-3 non-injurious 

falls a week. This gives an average of 4.48 falls per client per year. This falls rate is a 

conservative estimate of the number of falls experienced by this client group due to 



the self-reporting and the capping of outliers (very high multiple fallers). The falls 

rate reduction is taken from a similar program 
27

 with a relative risk of falling with 

treatment of 0.69. Falls rate is reduced by 31% by providing this type of treatment in 

this client group. This indicates that for every client treated on average 1.38 falls per 

year are prevented. All figures were converted to 2005 base year using the Australian 

Consumer Price Index. 

 

Previous studies, 
5, 21

 have demonstrated that 1 in 5 falls (20%) in the elderly 

population require medical attention. In addition it has been shown that about 7% of 

falls require an admission to hospital, 6-7% result in an emergency department 

presentation and a further 6-7% of falls result in a consultation to other services.
6
  

 

The average cost of a fall in the elderly is listed in Table 3. The cost of a fall requiring 

hospitalisation is calculated using the overall cost of falls figures from the Australian 

Institute for Health and Welfare divided by the number of separations for one year.
23

 

Falls requiring treatment in the emergency department were costed by using the 

figures from Hendrie et al. 
28

 This figure was obtained by adding the cost of the ED 

presentation, the ambulance transport and average number of follow up visits to 

medical practitioners, allied health, nursing and community care. Other fall costs were 

costed at the average of two GP consultations plus a basic test and/or x-ray . These 

costs were obtained from Australian Medicare 2005 schedule items.
29

 The total of 

these three costs gives us the average medical cost of a fall in the elderly population 

as $791.12. Given that the program prevents 1.38 falls per year per person treated the 

average savings per person treated is calculated to be $1091.75.  



Analysis approach 

 

The Break-even point is where Total Cost = Total Revenue. This point is determined 

where the Benefit curve intersects the Total Cost Curve using the formula Q=FC/(S-

VC) where Q=quantity (number of clients), FC = fixed costs, S = savings (negative 

cost) per patient treated and VC=variable costs. 

 

Costs and savings for this program have been calculated using the best available 

information. To adjust for errors in the calculation of the costs and savings a 

sensitivity analysis was conducted by altering the following variables: increasing the 

falls costs saved by 25%, decreasing falls costs saved by 25%, increasing the costs of 

providing the service (fixed and variable) by 25% and by varying the number of falls 

experienced by the client. The falls rate was set at 1, 3 and 6 falls per client per year. 

 

RESULTS 

 

The Break-even point for the domiciliary and centre-based programs is identified in 

Figure 1. 

 

The demographics for the population (Table 1) indicate that this is a frail elderly 

population with multiple falls. The sample population used shows decreased 

participation in daily living activities according to the Frenchay activities index 

(22.1); (normative score for healthy elderly population is 30.6 
30

), multiple co-

morbidities and polypharmacy. This population uses an average of five prescription 



medications and half are using a psychotropic drug.  More than four medications and 

use of psychotropic medications has been shown to increase falls risk. 
31

  

 

The break-even point for the centre-based program is 57 clients per year. The centre-

based program has higher fixed costs than the domiciliary program by $2,700 per 

annum due to gymnasium requirements and lower variable costs by $160 per client as 

there are no travel requirements for staff (Table 2). The sensitivity analysis for the 

centre-based program is presented in Table 4.   

 

If medical costs of falls increase by 25%, the number of clients required to be seen for 

the service to break-even reduces to 37. If the medical costs of falls are reduced by 

25%, the number needed to treat rises to 134. 

 

The model is very sensitive to changes in number of falls. The centre-based model of 

care is still able to be implemented at an average rate of three falls per year per client 

however below this amount; the number of clients needed to be seen becomes larger 

than the capacity of the service. 

 

The sensitivity analysis for the domiciliary program is also presented in Table 4. The 

domiciliary service is effective at the costs and benefits initially determined. However 

seeing lower risk fallers than initially determined will make this model of care 

unlikely to be able to break even. Savings must be higher than the variable cost for the 

service to be able to break-even. The higher variable cost for the domiciliary service 

compared to the centre based service indicates that the domiciliary service particularly 

needs to be targeted at multiple high risk fallers (i.e. more than 5 falls per year) in 

order to be able to break even. 



 
 

DISCUSSION 

 

Based upon local data, a community rehabilitation team falls prevention program 

comprising one physiotherapist, one occupational therapist, one therapy assistant, a 

team leader and adequate space has the capacity to see approximately 200 to 250 

clients in a home-based service and approximately 300 clients in a centre-based group 

service in the community each year. Therefore based on the best available figures for 

costs of falls it is likely to be worthwhile for government health care service providers 

to provide services such as these. Previous research has found falls prevention 

programs to be cost-effective. 
6, 7, 32

 This study adds to the knowledge about falls 

prevention programs in the community by determining the numbers of clients needed 

to be seen by a multidisciplinary falls prevention team for the service to ‘break-even’ 

and also identifies the type of client most suited to this form of intervention. The 

intervention described in this study is suited to high risk and multiple fallers, as 

treatment of low risk fallers is unlikely to allow the service to break-even. 

 

Strengths and Weaknesses 

 

The true cost of a fall is difficult to determine. Several sources were used to estimate 

this cost as no single source could be found to determine what one fall in the elderly 

population costs. Costs for hospitals were determined using data sourced from a 

national database with limitations due to coding as previously discussed. Costs for 

emergency department were sourced from one study based on a three month follow up 

cost. This does not take into account the life time costs of falls which can be 

significant, for example, a fall which results in hospitalisation followed by admission 



to a nursing home carries a significant life long cost. This cost was not able to be 

included in this analysis as it could not be determined with certainty the percentage of 

fallers who go on to nursing home following a fall. In addition a single fall can result 

in loss of independence, reduced quality of life and ongoing costs for the individual 

their carers and family members which are unable to be counted. The cost of a fall 

where the person presents to a General Practitioner was estimated.  The overall effect 

of these estimates is conservative and would indicate that the cost of a fall used 

probably underestimates the true cost. 

 

The sensitivity of the model to changes in falls rate is problematic. A small decrease 

in the average number of falls experienced by the client group results in a much larger 

number of clients having to be seen to reach the break even point, particularly in the 

domiciliary model of care.  This would imply that lower risk fallers are not worth 

treating with a falls prevention program such as this from a funding perspective. 

Intuitively this would be erroneous as these low risk fallers with no intervention are 

likely to become high risk fallers in time. If early effective intervention can be 

provided to these clients then likely future falls costs could be avoided.  

 

There are also benefits to reducing falls that cannot be captured in this type of 

analysis. Falls reduction in the elderly population can have benefits such as improving 

participation in normal activities, improving quality of life and reducing burden on 

family and caregivers. 

 

Meaning of the Study 

 



This model of care is staff intensive with 1-1 ratio at home and 1-2 to 3 in a group 

situation. This analysis has demonstrated that this program is suited to high risk and 

multiple fallers as the program will be profitable from a societal point of view if 

conducted in this client group. For low-risk fallers who only experience perhaps 1 fall 

per year this program will be unlikely to break-even. This of course does not imply 

that these people should not be offered a falls prevention service but perhaps that the 

service offered should constitute a different model of care. For example, a more 

appropriate program for low risk fallers might be a population based approach such as 

a Tai Chi program conducted in the local park by a community exercise group and 

peer education on falls risk factors. 

 

Centre-based services offer a higher fixed cost due to space requirements but lower 

variable costs due to the travel costs associated with a home-based service. Hence 

overall this results in a less expensive service. This is of course dependent on full 

class attendance of eight clients at each session. As the rate of falls increases the 

domiciliary service represents increasing value. In addition it could be that high rate 

fallers are unlikely to be able to attend a centre-based program due to inability to 

drive, access public transport and fear of falling preventing them leaving the home. 

Offering a home based program to these people may represent the most appropriate 

way to prevent and reduce falls in this population. 

 

Future Directions and Research 

 

The models examined here constitute both a home service and a centre-based group 

service. Systematic review of care home versus hospital versus own home 



environments for rehabilitation of older people found that there is insufficient 

evidence to make sound recommendations on the effects of the different environments 

on older people’s rehabilitation outcomes. 
33

 Further research needs to be directed at 

evaluating the most appropriate environment in which to conduct programs such as 

these.  

 

This paper has demonstrated that with the best available costing figures 

multidisciplinary falls prevention programs in the community are worth funding from 

a government / societal perspective.  However because of the difficulties highlighted 

with current costing of falls injury, resources may not be directed into the best value 

programs.  More work needs to be done on counting the life time costs associated 

with falls injury so that resources are put into the most appropriate falls prevention 

programs given the target demographics of the client group. 
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A Break-Even Analysis of a Community Rehabilitation Falls Prevention Service 
 

Tables 

 
Table 1: Characteristics of the sample population (n = 80) 

 Mean (sd) 

  

Age 78.9 (7.3) 
Activity level (Frenchay Activities Index, score /45 

14
) 22.1(7.7) 

Cognition (Abbreviated Mental Test Score, /10 
15

) 8.7(1.4) 
  
 Median (25-75 percentile) 

Number of co-morbidities 4 (2-6) 
Number of prescribed medications 5 (2-8) 
Falls in last 6 months 2 (1-3) 
  

 Number (%) 

Gender (Female) 57 (72) 
Balance problem (Inability to complete 30s in Romberg 
position)

16
 

34 (42) 

Walking aid used 34 (43) 
Medical diagnosis (top three from ICD-10AM Codes)  
     Circulatory (eg Stroke, Heart Disease) 50 (63) 
     Arthropathies (eg osteoarthritis) 33 (41) 
     Endocrine, nutritional and metabolic diseases (eg 
Diabetes) 

25 (31) 

Taking one or more psychotropic medications 40 (50) 
  

 

 
Table 2 – Costs of the falls prevention program (Australian dollars) 

 

Centre Based 

Fixed 
(per annum) 

Centre Based 

Variable 
(per patient) 

Domiciliary 

Fixed 
(per annum) 

Domiciliary 
 Variable 

(per patient) 

Office space $9,075   $9,075  

Office costs - electricity, 
telephones, stationary, computers $6,500   $6,500  

Equipment storage space $3,025   $3,025  

Equipment $2,700   $1,760  
Hospital or community floor space - 
gym is 8m by 7.1m = 56m2 $6,240     

Motor vehicle lease costs  (2 cars)   $4,488  
Motor vehicle variable costs per 
patient (eg fuel)    $88 

 Staff salary (physiotherapist PO3)   $189  $315 
 Staff salary (occupational therapist 
PO3)   $189  $315 
Staff salary (therapy assistant 
OO3)   $114  $38 

Provision of morning tea   $16   

Travel costs of clients   $88   

Booklets and hand outs   $16  $16 

        

Total Fixed $27,540  $24,848   

Total Variable   $613  $773 

 

 



Table 3 – Costs associated with falls 

Type of Cost Cost Percentage of 
falls  

Adjusted cost Source 

Hospital $9,808.78 0.07 $686.61 

AIHW total cost of 
falls divided by 
number of 
separations 

Emergency 
Department 
presentation $1,219.35 0.07 $85.35 Hendrie et al(2004) 

GP presentation $319.18 0.06 $19.15 
Medicare schedule 
items 2005. 

Estimated average  
cost of a fall in the 
elderly   $791.12  

 

Table 4 – Sensitivity Analysis  

Type of 
Program 

Variable changed Fixed 
Cost 

Variable 
Cost 

Saving Break-even 
number of 
clients 

Centre-based 

Break-even point $27,540 $613 $1,092 57 

With 25% increase in savings 
$27, 
540 $613 $1,365 37 

With 25% decrease in savings 
$27, 
540 $613 $819 134 

With 25% increase in all costs of 
providing the service $34,425 $766 $1,092 106 

Client has an average of six falls 
per year (1.86 falls prevented) $27,540 $613 $1,471 32 

Client has an average of three 
falls per year (0.97 falls 
prevented) $27,540 $613 $767 178 

Client has an average of one fall 
per year (0.31 falls prevented) $27,540 $613 $245 

Not able to 
break-even 

Domiciliary 

Break-even point $24,848 $773 $1,092 78 

With 25% increase in the cost of 
a fall $24,848 $773 $1,365 43 

With 25% decrease in the cost of 
a fall $24,848 $773 $819 

547 
 (not 

achievable) 

with 25% increase in all costs of 
providing the service $31,060 $967 $1,092 248 

Client has an average of six falls 
per year (1.86 falls prevented) $24,848 $773 $1,471 36 
Client has an average of three 
falls per year (0.97 falls 
prevented) $24,848 $773 $767 

Not able to 
break-even 

Client has an average of one fall 
per year (0.31 falls prevented) $24,848 $773 $245 

Not able to 
break-even 
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