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Introduction

Little is known about the cost of falls that do not result in hospital admission.
Aim

To estimate the community-based costs associated with minor falls of older
people.

Methods

Two hundred and two patients with a previous fall aged 75 and over, were
recruited from 12 Hutt Valley general practices during 2005. Falls were
recorded prospectively on monthly postcard calendars over six months. Data
on personal costs and health care utilisation from each fall were collected by
telephone interview. Unit costs of health care were collected from providers.

Results

Ninety-seven falls were reported (2.4 falls/person-year), 58 (60%) resulting
in injury, and 18 (19%) requiring medical care. Total cost of falls was
NZ$7,597. The median cost per fall incurring cost was NZ$153.53 (health
care cost NZ$151.93; personal cost NZ$7.90).

Discussion

The cost of minor falls in older adults is high. Larger studies to confirm these
costs and effective interventions to prevent falls in the community are needed.
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Introduction

Approximately 20% of falls in  burden of falls and health care sav-

Falls are the leading cause of injury
in New Zealand, occurring most of-
ten in older adults.’ The health and
economic burden of falls is large,

particularly related to falls resulting
in serious injuries such as hip frac-
tures in this older population.? It has
been estimated that at least 30% of
community-dwelling older adults fall
each year.’?

2

older adults result in injury requir-
ing medical intervention and 4% re-
quire hospitalisation.* While the cost
of falls resulting in hospitalisation

has been quantified in some studies,
for the majority of falls less is known
about other costs incurred. Attempt-
ing to quantify the health care costs
of falls in the community is impor-
tant as they contribute to overall
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ings resulting from community-based
falls prevention strategies can be

quantified.” In New Zealand, the Ac-
cident Compensation Corporation

(ACC) has estimated that they spend
$105 million per year in treatment

and rehabilitation of injuries likely
to be due to falls in all age groups.®
However, few studies have attempted
to quantify costs associated with all



falls in older adults prospectively, and
from a societal perspective.

Previous falls costing studies have
focused on the cost-effectiveness of
implementing various community-
based programmes to prevent falls
and have quantified intervention
costs per fall prevented.””" Health
care service costs per participant
have also been noted.”'*'* Some stud-
ies have quantified health care costs
in selected populations only,’ or for
older people living in institutions.'
The costs of falls of older people in
the community in Australia have been
documented in two studies,''® but
data were only captured on falls re-
sulting in emergency department
presentation, therefore excluding falls
that were managed entirely in pri-
mary care or in the community. We
do not have an accurate empirically-
based estimate of the cost of falls in
older adults in the community.

In addition, most falls occur in
older people who have fallen previ-
ously and falls prevention interven-
tions are most effective and cost ef-
fective in those who have had previ-
ous falls.* Therefore this study aimed
to quantify the personal and health
care costs of falls not resulting in hos-
pitalisation. It does not seek to ad-
dress the wider costs of falls such as
loss of productivity or loss of qual-
ity of life.

Methods

This is a prospective cost study of
recurrent falls in older adults occur-
ring in the community.

Study population

Inclusion criteria comprised adults

aged 75 years and older who had had
a fall in the previous 12 months, iden-
tified from 12 general practices in the
Hutt Valley. Maori and Pacific people
were eligible if over 55 years in ac-
cordance with advice from local Maori
and Pacific advisors. Participants in-
cluded those recruited during the first
six months of a randomised control-
led trial, the Falls Assessment Clini-
cal Trial (FACT). Exclusion criteria

comprised inability to comprehend

study information and consent proc-
esses, progressive and severe medical
condition, severe physical disability,
or cognitive impairment (a score of
7/10 or less on a shortened mini men-
tal status examination).’

Recruitment strategy

All general practices in two Hutt

Valley primary care organisations

were contacted and invited to take
part. Practices and participants en-
rolled in the first six months were

included in this cost of falls study. In
the first practices enrolled, all those
in the age group attending the prac-
tice over one month were asked if
they had had a fall in the last 12

months and invited to participate if
they had fallen. When this method
was trialled in a number of subse-
quent smaller practices, recruitment
proved slow. Therefore, subsequent
practices mailed out a screening and
invitation letter to all patients in the
age group from the practice regis-
ters. The Wellington Ethics Commit-
tee approved the study in October

2004 (WGT/04/08/064).

Outcome measures

Data were collected prospectively for
the duration of the six-month study
from March to September 2005. Out-
come measures included the number
and nature of falls, and health care

and personal costs associated with

each fall. Data were not collected on
loss of productivity as most of the

population are retired, or loss of qual-
ity of life as this was beyond the scope
of the study.

Assessment of falls and health care
utilisation

A ‘fall’ was defined as ‘an unexpected
event in which the participant comes
to rest on the ground, floor, or lower
level.® Falls were recorded using

postcard calendars filled in daily and
posted monthly by participants.® If a
fall was indicated on the calendar,

follow-up telephone interviews es-
tablished the circumstances and con-
sequences of the fall. Information was
also collected on any health care

services utilised and any personal
costs incurred by participants as a
result of the fall. Health care use in-
cluded such items as visits to the
general practitioner (GP), physi-
otherapist, practice nurse or other
health professional, radiological in-
vestigation, pharmaceuticals, emer-
gency department (ED) attendance,
ambulance transport, and specialist
consultations.

Assessment of unit costs to the
health care provider

A cost was assigned to each item
identified as a health system resource.
Unless stated otherwise, all costs have
been recorded including goods and
service tax (GST - a value added tax
currently levied at 12.5% on almost
all transactions). Actual costs of emer-
gency department presentations were
obtained from the Hutt Valley hos-
pital for each participant from ac-
counting records. Ambulance trans-
port costs for different types of call-
out were obtained from a report pre-
pared for the Ministry of Health and
local ambulance service.’

GP and practice nurse costs cov-
ered by ACC were determined ac-
cording to a schedule detailing ‘the
cost of treatment.® ACC costs of al-
lied health consultations, such as
those to a physiotherapist, were pro-
vided by the regional ACC co-
ordinator. The costs of actual phar-
maceuticals used were assessed ac-
cording to the government-funded
pharmaceutical management agency
(Pharmac) website."

Assessment of costs to the individual

Personal financial costs included co-
payments for health care, transport,
and other costs identified by partici-
pants such as damage to personal
property. These costs did not include
loss of income from work as almost
all of the study population were re-
tired. Transport to and from treatment
was calculated using the participants’
self-reported transport use and dis-
tance travelled. Running costs per
kilometre (for a 1600-2000cc motor)
were obtained from the Automobile
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Figure 1. Flow diagram of participants recruited into the cost of falls study
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Association.'? Co-payments/surcharge
costs of health care use were obtained
by asking participants if they were re-
quired to make any payments at the
time of seeing the health professional
or when purchasing pharmaceuticals.

Data analysis

Data were entered into an ACCESS
database and analysed in Excel and
STATA 7.0 programmes. The propor-
tion of falls incurring costs and spe-
cifically health care service utilisa-
tion were calculated. Total cost, to-
tal health care provider cost and to-
tal individual cost are also reported.
Confidence intervals have been cal-
culated for aggregate falls cost. All

Discounting addresses the problem of translating values from one time period to another.

costs are reported in New Zealand

dollars. Discounting® was not under-
taken due to the short duration of
the study. Actual costs were reported
unless indicated otherwise.

Results

Recruitment rate

From the 27 general practices in the
Hutt Valley, 19 agreed to take part.
Rolling recruitment of practices and
participants was undertaken from
March 2005 to January 2006. The
‘cost of falls’ sub-study used data
collected from the first six months
only, representing participants from
the first 12 practices. Over the six-
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month period a total of 202 partici-
pants were recruited and followed up.
Recruitment rates of participants into
the study are presented in Figure 1.

The mean and median length of time
in the study was 73.5 days and 63

days, respectively.

Baseline characteristics

Characteristics of the participants are
presented in Table 1. All participants
were European except one Maori and
one Indian. The most common medi-
cal condition for participants was ar-
thritis, either osteoarthritis or rheu-
matoid arthritis (63.3%), followed by
hypertension (55.4%) and visual im-
pairment (44.6%).



Falls

During the six-month period, 97 falls
were recorded, with 58 people hav-
ing experienced one or more falls. A
total of 58 falls (60%) resulted in

some form of injury, but only 18 falls
(19%) resulted in participants seek-
ing medical attention and incurring
a health service cost. Two falls re-
sulted in more extensive injury, a

fractured clavicle and a laceration to
the leg, requiring sutures. None of
the falls resulted in hospitalisation.

Health care and personal costs

Unit costs are listed in Table 2 and
were obtained in 2005. The costs re-
sulting from falls have been divided
into health care provider costs and
personal costs as presented in Ta-
ble 3. Aggregate costs are presented
in Table 4.

Discussion

This study demonstrates that the com-
munity cost of falls not incurring hos-
pitalisation in older adults is consid-
erable to both the health care system
and to the individual. Over the dura-
tion of the study, involving 202 in-
dividuals and 97 falls, the total cost
was $7,596.91. Median cost per fall
(incurring a cost) was $153.53. Mean
cost per falls (incurring a cost) was
$422 (95% Confidence Interval
$193.73-$648.57) and $74 (95%CI
$34.16-$122.48) cost per fall (in-
cluding all falls).

Strengths and limitations

Costs were collected prospectively,®
costing data collected was compre-
hensive, follow-up rates were 100%
and actual costs rather than estimated
costs were used. Although there is

good internal validity of results, ex-
ternal validity is limited by the mod-
erate participation rates. Results re-
late to second time fallers only. The
cost of first time falls may be differ-
ent. In addition, participants in this
study also agreed to be part of a

longer term falls prevention trial. The
characteristics and costs of falls of
those willing to participate in a trial
may be different than those who did

Table 1. Characteristics of study participants
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Characteristics ‘ Mean (SD)
N=202
Age, years 81.2(4.8)
Number of medical conditions 7.0(2.9)
Number of medications 5.5(3.2)
n (%)
Aged >80 116 (57.4)
Men 68 (33.7)
Live alone 103 (51.0)
Community Services Card? 159 (78.7)

2 Indication of low income

Table 2. Unit costs of health care resources

ltem

Unit Costs 2005

Source

(NZ$ including GST)

Ambulance attendance Basic Crew $461.80 Wellington Free
Intermediate/Advanced $574.90 | Ambulance
Emergency Department | Range $170.40-$473.78° Hutt Valley DHB
Presentations
GP visit $32.00 (+ patient co-payment) ACC
Pharmaceutical Various® Pharmac"
Practice nurse visit $15.00 (usually charged with GP | ACC
as joint visit $35.00)
Physiotherapy (initial) $45.00 (+ patient co-payment) ACC
Physiotherapy (f/up) $36.00 (+ patient co-payment) ACC
Radiology Various® ACC/Hutt Valley
District Health Board

2 Actual costs obtained for each event

® ACC: Accident Compensation Corporation,

with injury

a government funder of costs associated

not agree to take part. Participation
in such a trial may also have affected
the falls and cost of falls, even in the
first few months of the participants’
study enrolment. Results cannot be
generalised to those with severe co-
morbidities or dementia, as they were
excluded from the study.

This study only collected data for
six months, mostly over the winter
months. The falls may not be repre-
sentative of the whole year. Rarer
fall-related events such as hospital
admissions and deaths were also less
likely to occur, and in fact did not
occur, over this time period. Ninety-
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five per cent confidence intervals on
the costing data are large due to the
small sample size and large range of
costs. Verification of this data is

needed using a larger population or
longer follow-up.

Recall bias has been minimised
by adhering to falls recording guide-
lines recommending prospective
monthly calendar recording with fol-
low-up telephone interview.?

Comparison of this study with
previous studies

Unlike other studies on the cost of
falls,>'* this study focuses on costs in-

25



Original Scientific Paper

Table 3. Health care provider costs of falls occurring during the study period

Health care use incurred from falls Falls incurring cost Mean (SD) cost per fall Total cost
(n=17) N (%) involving cost [Range]
Ambulance call out 4(4.1) $490.07 (56.55) $1960.30
[410.49-511.03]
ED attendance 5(5.2) $281.07 (119.84) $1405.33
[151.47-421.14]
Hospital outpatient attendance 1(1) $174.42 $174.42
Attendance with GP 11(11.3)° $204.69 (289.30) $2251.56
[32.00-995.88]
Physiotherapist attendance 2(2) $117 (50.91) $234
[36.00-72.00]
Attendance with practice nurse 6(6.2) $27.02 (30.93) $162.10
[3.00-87.00]
Requiring Xray 7(7.2) $105.29 (93.28) $736.98
[43.94-274.07]
Attendant care required 1(1) $78.89 $78.89
Pharmaceutical use® 33 $51.94 (43.51) $155.81
[1.50-68.50]
Personal costs incurred from falls (n=14)
Treatment co-payments® 8(8.2) $24.50(16.86) $196.00
[10.00-60.00]
Pharmaceutical costs 3(3) $11.67 (15.01) $35.00
[2.67-25.77]
Transport (non-ambulance) 12(11.3) $12.20(22) $146.39
[0.39-78.35]
Non-subsidised private treatment? 1(1) $60.00 $60.00

a Total number of GP visits = 60

b Excludes over-the-counter analgesia
¢ GP, physiotherapist, radiology

d  Chiropractor

curred in the community not result-
ing in secondary care. Primary care
costs were collected, such as the costs
of accessing GPs, physiotherapists and
pharmaceuticals. This differs from
other studies that have tended to col-
lect costs from falls resulting in pres-
entation to secondary services only,
missing the costs of falls that were
managed entirely in the community.®
Furthermore, previous ‘cost of falls’
studies have focused on certain
populations, for example, women 80
years and over.' Despite variations in

methodology, some results are com-
parable with previous findings. Pooled
data using similar populations indi-
cate that 229 of falls resulted in health
care services being sought.* Individual
data from two of these studies places
the figure slightly higher at 23%.'>'
However, the population in one of the
studies was older (80 years and over).
Even so, these figures are similar to
the 19% noted in the current study.
Health care and personal costs of
falls in community-based older
populations from two previous stud-

ies indicate a mean cost per fall of
AUS$4,291-$4,642 (NZ$5,055.56-
$5,469.10)**° and NZ$399*."* The
first study was completed in Australia
and captured costs on falls resulting
in emergency department attendance
only and therefore involved more
injurious falls.” Interestingly, per-
sonal costs made up only 4% of the
total, similar to the 6% in the present
study. The second study, using
women 80 years and over, is New
Zealand-based and produced very
similar results to the NZ$422 found

Adjusted for inflation to 2005 equivalent value using Reserve Bank of New Zealand CPI Inflation Calculator at http://www.rbnz.govt.nz/

statistics/0135595.html

¥ Converted to NZ$ using New Zealand currency calculator at http://discovernz.co.nz/currency/smlconv.html
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Table 4. Summary of health care provider and personal costs of falls occurring during the

study period

Cost of falls
(95% Confidence Interval)
[NZ$ incl. GST]

Costs incurred from falls
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quantifying the personal and health
care provider costs of falling in older
adults. Given the large body of
knowledge available with regard to
falls prevention programmes, this

Median
(Inter-quartile range)

TOTAL HEALTH CARE $7159.52 study reinforces tl}e need to '1mple—
PROVIDER COSTS rri(elnt f:lllstpreventlon strategies for
older adults.

Mean cost per fall incurring $421.15 $151.93

costs (n=17) ($193.73-$648.57) ($72.39-$679.23) Acknowledgements

Mean cost per total falls $73.80 The authors would like to acknowl-

(n=97) ($24.12-$123.48) edge the practices and the partici-

TOTAL PERSONAL COSTS $437.39 ?amsﬂ‘f’ho Parﬁlclipat]?ﬁ in the]fituldy
: : rom the Hutt Valley. They would also

Me:n(sgs;t:;er fall incurring &7 33.;31;5‘:3 10) %1 3%75??7 56) like to thank Nita Hill, Jenny Bush,

costsin= ’ ) ’ ’ Jessica Robinson, Clare Robertson,

Mean cost per total falls $4.51 Hayden Blair, Eileen McKinlay,

(n=97) ($0.72-$8.30) Lindsay MacDonald, Noreen

TOTAL COSTS $7596.91 McMahon, Marty de Boer, and Paula
- - Jones for their advice, cooperation

Mean cost per fall incurring $422.05 $153.53 nd contribution

costs (n=18) ($187.58-$656.52) ($73.29-$604.87) and contributions.

Mean cost per total falls $78.32 Funding

(n=97) ($34.16-$122.48) This study was funded by the Acci-

dent Compensation Corporation and

the University of Otago.

in the present study. These similari-
ties are reassuring and inform us that
falls in these different populations

are likely to incur similar costs. Com-
parisons with other studies are diffi-
cult due to the different funding

mechanisms of health care in other

countries and the focus on report-
ing inpatient costs.

Conclusion

The costs of minor falls managed in
the community are substantial. This
study has gone some way towards
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