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Abstract

 

The Canadian context in which home-based healthcare services are 
delivered is characterised by limited resources and escalating healthcare 
costs. As a result, a financing shift has occurred, whereby care recipients 
receive a mixture of publicly and privately financed home-based services. 
Although ensuring that care recipients receive efficient and equitable care 
is crucial, a limited understanding of the economic outcomes and 
determinants of privately financed services exists. The purposes of this 
study were (i) to determine costs incurred by families and the healthcare 
system; (ii) to assess the determinants of privately financed home-based 
care; and (iii) to identify whether public and private expenditures are 
complements or substitutes. Two hundred and fifty-eight short-term clients 
(< 90 days of service utilisation) and 256 continuing care clients (> 90 days of 
utilisation) were recruited from six regions across the province of Ontario, 
Canada, from November 2003 to August 2004. Participants were 
interviewed by telephone once a week for 4 weeks and asked to provide 
information about time and monetary costs of care, activities of daily living 
(ADL), and chronic conditions. The mean total cost of care for a 4-week 
period was $7670.67 (in 2004 Canadian dollars), with the overwhelming 
majority of these costs (75%) associated with private expenditures. Higher 
age, ADL impairment, being female, and a having four or more chronic 
conditions predicted higher private expenditures. While private and public 
expenditures were complementary, private expenditures were somewhat 
inelastic to changes in public expenditures. A 10% increase in public 
expenditures was associated with a 6% increase in private expenditures. 
A greater appreciation of the financing of home-based care is necessary for 
practitioners, health managers and policy decision-makers to ensure that 
critical issues such as inequalities in access to care and financial burden on 
care recipients and families are addressed.
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Introduction

 

In Canada, the site for the delivery of health care continues
to shift from institution to home (Coyte & McKeever
2001). Home-based services such as medicine, nursing

and personal support are financed by the government
and provided to individuals following an acute hospital
episode and to individuals who have long-term care
needs. Although these publicly financed services are
allocated to care recipients based partially on healthcare
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needs, decisions regarding the amount of services pro-
vided to recipients are constrained by limited resources,
escalating healthcare costs and personnel shortages. In
addition, allocation may also be based on the assump-
tion that recipients have available family and friends to
supplement the care provided by the public sector
(Coyte & McKeever 2001).

The current emphasis on the home as a care setting
has modified the financing arrangements for health care
as recipients receive a mixture of both publicly and pri-
vately financed home-based services. Because privately
financed care includes time devoted by family caregivers,
as well as out-of-pocket expenditures for medications
and services, considerable economic demands may be
imposed on care recipients and their families. However,
despite the need for the delivery of efficient and effective
home-based care, a limited understanding of the costs
of care within the private sector exists. The extent to
which the economic burden is experienced by care
recipients and their families and how demographic and
clinical characteristics relate to privately financed care
remains unknown. Without an appreciation of the
magnitude and determinants of private expenditure,
decision-making by practitioners, managers and policy
decision-makers regarding allocation of resources and
financial support for care recipients and families is
impeded.

Several studies have evaluated the cost implications
associated with delivering home-based services within
the context of evaluating a particular service (Fields

 

et al

 

. 1991, Knoweldon 

 

et al

 

. 1991, Kriel 

 

et al

 

. 1991, New

 

et al

 

. 1991, Wiernikowski 

 

et al

 

. 1991, Hollingworth 

 

et al

 

.
1993, Wolf 

 

et al

 

. 1993, O’Cathain 1994, Donald 

 

et al

 

. 1995,
Hodsworth 

 

et al

 

. 1997). However, the majority of these
studies focused on publicly financed services and
devoted little or no attention to private expenditures.
More specifically, time spent by family caregivers to
provide care and to travel to and from ambulatory-based
consultations as well as out-of-pocket expenditures on
medications and supplies, were not considered. Of the
few economic evaluations of home-based services that
have assessed time costs (Browne 

 

et al

 

. 1990, Sevick &
Bradham 1997, Shepperd 

 

et al

 

. 1998), only time missed
from work in the labour market was measured. Only
two studies have comprehensively measured time costs
by considering all components of caregiving time; that
is, time lost from both market labour and leisure and
household work are considered (Stommel 

 

et al

 

. 1992,
Guerriere 

 

et al

 

. 2006a). Finally, none of these studies
considered the relationship between private and public
expenditure.

Although many researchers have assessed the demo-
graphic and clinical determinants of home-based care,
conflicting results have been reported for most deter-

minants, and many determinants, such as income and
education level and duration of home-based care (long-
term vs. short-term) have been ignored. Furthermore,
because the majority of studies were conducted with
elderly care recipients (Miller & Mcfall 1991, Coughlin

 

et al

 

. 1992, Stoller & Cutler 1993, Tennstedt 

 

et al

 

. 1993,
Logan & Spitze 1994, Manheim 

 

et al

 

. 1995, Penning
1995, Diwan 

 

et al

 

. 1997, Herlitz 1997, Houde 1998, Katz

 

et al

 

. 2000, McCann 

 

et al

 

. 2000, Hawranik & Strain 2001),
an appreciation of the determinants of use for younger,
and most likely shorter-term, care recipients does not
exist. Finally, although some studies have focused on
determinants of nursing or personal support services
(Penning 1995, Coenen 

 

et al

 

. 1996, Dorman 1996, Diwan

 

et al

 

. 1997, Alcock 

 

et al

 

. 1998, Lee & Mills 2000, Adams

 

et al

 

. 2001, Hawranik & Strain 2001), several did not dis-
tinguish between each type of service (Miller & Mcfall
1991, Coughlin 

 

et al

 

. 1992, Tennstedt 

 

et al

 

. 1993, Herlitz
1997, Houde 1998, Wilkins & Park 1998, Katz 

 

et al

 

. 2000,
Hall & Coyte 2001), and moreover, none considered the
relationship between home-based utilisation and costs.
Because most studies only assessed determinants of
publicly financed services and/or did not distinguish
between privately and publicly financed services, an
inaccurate representation of determinants may result,
particularly if privately financed services represent a
large portion of overall resource utilisation.

The primary objectives of this study were to assess
the costs of privately and publicly financed home-based
care from a societal perspective and to assess the deter-
minants of private expenditure across the province of
Ontario, Canada. While public sector services include
all appointments, medications and supplies that are
financed by the provincial government, privately financed
expenditures are those incurred by care recipients and
their family caregivers in the form of caregiving and
care-receiving time (valued in dollars) and out-of-
pocket costs. Time devoted by caregivers (and those
in receipt of care) is considered an opportunity cost
because it is time that was taken from other activities
such as labour market work, household work or leisure
(Gold 

 

et al

 

. 1996, Yates 1997, Guerriere 

 

et al

 

. 2006a). By
valuing this time in dollars, caregiving by family
members is described in a unit of measurement that can
then be compared to or combined with out-of-pocket
costs and publicly financed costs associated with
home-based care.

The secondary objective of this study was to identify
whether public and private expenditures were com-
plements or substitutes for each other. This would
provide information on how private expenditure
behaves (increase or decrease) in response to an increase
in public expenditure. Such information offers the
potential to gauge the relationship between family
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caregiving activities and various other cost components
within the home setting. These findings may identify
a role for caregiving allowances and other forms of
caregiver support whereby the government would
provide financial assistance to families who are sup-
porting care recipients at home.

 

Methods

 

Study context

 

A purposive sample was recruited from six government-
funded home and community care centres, representing
the six geographical regions across the province of Ontario
from November 2003 to August 2004. Participants were
eligible if they were current recipients of publicly
financed home-based nursing services, fluent in English
(or had a caregiver fluent in English), and at least 18 years
of age; those receiving palliative care were not eligible
to participate. Family caregivers participated as proxy
respondents when care recipients were cognitively or
physically incapable and/or not fluent in English. Two
groups of participants were recruited: (i) care recipients
who were expected to receive 

 

short-term

 

 nursing and/or
personal support services (i.e. < 90 days) (Group S), and
(ii) those who were receiving such care on a 

 

continuing

 

basis (i.e. > 90 days with no more than a 1-week break
in servicing within the 90-day period) (Group C). These
two groups were sampled as they were expected to
differ in terms of their utilisation rates and total costs;
accordingly, the extent to which group membership
(S or C) predicted private expenditure was assessed.

Potential participants who met the eligibility criteria
were identified by a manager at each of the six centres
from a referral list, consisting of new clients (for Group S)
and from a list of current clients (for Group C). Potential
participants were then telephoned to determine if they
would be interested in learning about the study from
the research assistant. The research assistant contacted
those who agreed and verbal consent was obtained over
the telephone. In addition, consent forms were mailed
to participants, which they signed and returned in a
postage-paid envelope. Ethics approval was obtained
from the University of Toronto and each of the six parti-
cipating centres.

Determinants of privately financed home-based care
were selected based on Andersen & Newman’s (2005)
Behavioral Model of Health Services Use; this model
has been used extensively in the research literature for the
selection of determinants of ambulatory and home-based
services (Forbes & Janzen 2004, Andersen & Newman
2005, Davin 

 

et al

 

. 2005, Forbes 

 

et al

 

. 2005, 2006, Thind
2005, Thode 

 

et al

 

. 2005). Accordingly, age, sex, marital
status, education, employment status, income, activity

of daily living (ADL) abilities, length of home care use
(short-term vs. continuing care), rurality (postal code), and
number of chronic conditions were assessed. These vari-
ables were chosen because they had been identified in
previous studies as predicting use of home-based services.

Weekly telephone interviews were conducted with
participants over four consecutive weeks. For those who
were in the short-term group, this time period allowed
for the capturing of the period in which services were
provided at the greatest intensity after a hospital admis-
sion, and for those in the continuing care group, because
there is relatively little change in utilisation rates, this
time period was sufficient. To measure private and public
expenditures, participants were asked to recall their
resource use over the previous week while completing the
Ambulatory and Home Care Record (AHCR) (© Coyte
& Guerriere, 1998) (Guerriere 

 

et al

 

. 2006b) in each inter-
view. Research evaluating the psychometric properties
of the AHCR has shown good to excellent agreement
between participants’ reports, and administrative
data (kappa ranging from 0.41 to 1.00) (Guerriere 

 

et al

 

.
2006b). For public expenditures, all services financed by
the government were included: ambulatory and home-
based consultations with healthcare providers, laboratory
and diagnostic tests, medications covered by government-
sponsored drug programmes, and equipment and
supplies provided by home care programmes. Private
expenditures included money paid out-of-pocket by
care recipients and/or their family caregivers, time
costs, and third-party insurance. Out-of-pocket costs
included the amount of money spent by care recipients
and their families for consultations with healthcare
professionals, household help, medications, supplies,
and travel expenses to attend appointments. Time costs
refer to the monetary value assigned to the time dedi-
cated to receiving and providing care by care recipients
and their family caregivers, respectively. Finally, third-
party insurance included the amount of money paid by
insurance companies to cover any healthcare service.

A subscale of the Older Americans’ Resources and
Services, the Activities of Daily Living Scale, was used
to measure participants’ ability to perform ADLs
(Fillenbaum & Smyer 1981). The Activities of Daily
Living Scale consists of 15 items assessing the level of
functioning for individuals who live at home. It provides
a total score ranging from 1 (outstanding functioning)
to 6 (complete impairment). The Activities of Daily
Living Scale has been used widely in a variety of
research studies with diverse populations. Testing of
its psychometric properties has indicated that it has
demonstrated good inter-rater reliability (intraclass
correlation coefficient ranged from 0.662 to 0.865) and
content validity (Spearman’s 

 

r

 

 = 0.89; 

 

P

 

 = 0.001) (Fillen-
baum & Smyer 1981, Fillenbaum 1988).
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The Canadian Community Health Survey’s Chronic
Conditions module assessed comorbidity status (Statistics
Canada, 2003). It consists of 33 questions surveying indi-
viduals with long-term conditions that have persisted
for 6 months or longer and that have been diagnosed by
a health professional. It yields a total number of chronic
conditions. The Rurality Index was calculated using a
computer program which computes the index using
postal codes and the distance to medical care (Kralj
2000). Finally, age sex, marital status, cohabitation
status and socioeconomic status (level of education and
income) were assessed using a demographic form in the
first interview.

The sample size calculation was based on perform-
ance of ADLs because this determinant, unlike the other
determinants, had been consistently reported in the liter-
ature as a predictor of home-based service utilisation
(Coughlin 

 

et al

 

. 1992, Tennstedt 

 

et al

 

. 1993, Logan &
Spitze 1994, Manheim 

 

et al

 

. 1995, Penning 1995, Dorman
1996, Herlitz 1997, Riemsma 

 

et al

 

. 1998, Houde 1998, Lee
& Mills 2000, Adams 

 

et al

 

. 2001, Hall & Coyte 2001). To
detect a correlation between level of performance on
ADLs and utilisation of home-based care of 0.25 (

 

r

 

)
(explaining 6.25% of variance), while adjusting for age
and sex, and with 90% power, 164 participants were
required within both Groups S and C. This sample size
was also more than sufficient to examine the determinants
(9) within a regression model; this is based on a statistical
rule that 10 observations are required for each factor
entered into the model (Norman & Streiner 1986).

 

Data analysis

 

Physician and laboratory unit prices were determined
using the provincial fee-for-service rate schedule
(Ministry of Health & Long-Term Care 2004). The costs
of clinic and emergency room visits were estimated using
data from hospital or clinic cost accounting systems. All
home care services (nursing, personal support consulta-
tions, supplies, equipment) were based on home care
agency rates; nursing visits were valued at $62.30/hour,
and personal support consultations at $32.04/hour.
Medication costs were derived using a government-
sponsored drug benefit formulary rate (Ministry of
Health & Long-Term Care 2004). Although these prices
may have been determined through regulatory and
bargaining arrangements, and may therefore represent
an imperfect measure of ‘true’ costs, these prices are
utilised because they are readily available. All costs
were reported in 2004 Canadian dollars.

For out-of-pocket costs, the cost of travel by car was
calculated using the cost per kilometre ($0.43/km) as
reported by the Canadian Automobile Association. The
cost of all of the remaining out-of-pocket expenses

(over-the-counter medications, supplies, other travel
costs, privately financed healthcare appointments, and
household help) was determined using the self-reported
dollar value on the AHCR. A total out-of-pocket cost
was calculated for each participant by summing the
amounts reported and then subtracting any reimburse-
ments received by the care recipient or the family from
drug plans or medical insurance.

Time costs were determined by assigning a mone-
tary value to each unit of time. Although there are
various approaches to valuing time losses, time lost from
paid labour was valued in our study using the human
capital approach (Rice & Mackenzie 1989, Torgerson

 

et al

 

. 1994). This approach applies current average
earnings by age and gender to lost time. To value time
lost from market labour, age-/sex-based earnings
estimates from the 2001 Census were adjusted for 15%
nominal earnings growth to 2004 (

 

The Economist

 

 2001),
multiplied by 1.20 for employer paid benefits (Chan

 

et al

 

. 1996), and further multiplied by 52/46 to account
for vacation days and holidays. Time lost from unpaid
labour/leisure time was valued using the estimated
earnings of a homemaker from the 2001 Census, and
adjusted for earnings growth, fringe benefits, and vaca-
tion days and holidays. For each care recipient, the total
time cost was computed as the product between the
monetary value assigned to one unit of time and the
total time lost to caregiving-related activities.

All data were entered into Excel XP (Microsoft Cor-
poration, Redmond, WA), and analysed using SAS
(version 9.1.3, SAS Institute Inc., Cary, NC). To determine
the cost of care, three distributions of resource expendi-
tures covering publicly financed, privately financed
and total care were computed. Appropriate measures of
central tendency and dispersion were computed to
describe the distributions, and 95% confidence intervals
were derived.

Because the distributions for private and public
expenditures were skewed, the cost data were log-
transformed using log to the base 10, for the regression
analysis. A backward, stepwise regression was used to
determine the extent to which each variable predicted
private expenditure. The following determinants were
considered for the regression: age, gender, income, edu-
cation level, marital status, employment status, rurality
index, number of chronic conditions, ADL level, group
membership (S or C), and public expenditure ($, log
transformed).

 

Results

 

Of the 869 individuals identified as being eligible, 612
(70%) agreed to participate, and of these, 514 (84%)
completed the study (

 

n

 

 = 258 for Group S and 

 

n

 

 = 256



 

D.N. Guerriere 

 

et al.

 

130

 

© 2007 The Authors, Journal compilation © 2007 Blackwell Publishing Ltd

 

for Group C). Of the 98 who did not complete the study,
80 (81%) withdrew and 18 (19%) became ineligible at the
time of the first interview. Reasons for withdrawal were
attributable to: a change of mind (

 

n

 

 = 27), health deteri-
oration (

 

n

 

 = 12), busy schedule (

 

n

 

 = 7), death (

 

n

 

 = 2),

and unreachable for interviews (

 

n

 

 = 32). Other than being
older than participants (

 

P

 

 = 0.01), the withdrawals were
not different than those who completed the study, in
terms of gender, marital status, education, employment
and household income. The study participants were
distributed equally across each of the six geographical
regions in Ontario. Table 1 presents the demographic
and clinical characteristics of study participants.

Participants did not differ across the six recruiting
centres in terms of age, gender, annual household
income, employment status, ADL score and number of
chronic conditions. In Group S, three centres had a
higher proportion of individuals who had received
some university education compared to the other three
centres (

 

χ

 

2

 

 = 27.2, d.f. = 15, 

 

P

 

 = 0.03), and in Group C,
three centres had a higher proportion of individuals who
had less than high school education (

 

χ

 

2

 

 = 29.5, d.f. = 15,

 

P

 

 = 0.01). Within Group C, a greater proportion of
individuals from one centre were married (

 

χ

 

2

 

 = 13.7,
d.f. = 5, 

 

P

 

 = 0.01), while there were no differences in
marital status in Group S.

Although there were some variations among service
centres in terms of demographic characteristics, there
was no interaction between service centre and the
demographic variables in the regression model, indicat-
ing that the effect of the other variables in predicting
private expenditures was uniform and consistent across
the six centres. This in turn, suggests that our results
may be generalised to other jurisdictions within Ontario.

 

Costs of privately and publicly financed care

 

Table 2 presents costs, by expenditure category, over
the 4-week data collection period. Overall, the mean
total cost of care for a 4-week period was $7670.67

Table 1 Demographic and clinical characteristics of care 
recipients (n = 514)

Mean age (range) 65 (20–99)
Male 211 (41%)
Marital status (NA: n = 1)

Married 286 (55%)
Never married 59 (11%)
Divorced/separated 54 (10%)
Widowed 114 (22%)

Employment status
Paid employment 98 (19%)
Retired/disability 377 (73%)
Not employed outside of home 39 (8%)

Education (NA: n = 9)
Less than high school 75 (15%)
High school – some or completed 237 (46%)
College/vocational school – some or 

completed
98 (19%)

Undergraduate and/or postgraduate degree 95 (18%)
Household income (NA: n = 141)

$25 000 or less 164 (44%)
$25 001–45 000 99 (26%)
$45 001–65 000 47 (13%)
$65 001 or more 63 (17%)

Mean ADL functioning (NA: n = 9) 4.1* (SD = 1.3)
Mean number of chronic conditions (NA: n = 2) 4.6 (SD = 2.9)
Service type

Nursing only 324 (63%)
Personal support worker only 88 (17%)
Nursing and personal support worker 102 (20%)

* Moderate impairment. NA, not available.

Table 2 Costs by expenditure category (4-week period) per care recipient

Expenditure category N*
Mean† (for those
reporting costs)

Mean‡ (for 
total sample) Median Lower quartile Upper quartile

Public
Home-based healthcare professional appointments 514 696.52 696.52 498.40 249.20  996.80
Ambulatory healthcare professional appointments 425 289.05 239.05 85.50 40.40  173.07
Medication, supplies and equipment 351 328.39 224.25 162.81 41.44  470.03
Total public expenditures 514 1159.77 1159.77 874.78 473.00  1551.83

Private
Time costs 514 6254.68 6254.68 3718.21 1387.98  8970.78
Out-of-pocket 481 186.84 174.84 89.93 31.23  206.00
Third-party insurance 125 334.63 81.38 107.12 30.00  321.60
Total private expenditures 514 6510.90 6510.90 4063.44 1579.20  9520.34

Total overall 514 7670.67 7670.67 5108.31 2434.00 11 072.56

* Number of participants reporting in Expenditure category.
† Mean cost for participants who reported costs within each of the relevant categories.
‡ Mean cost within each cost category calculated using the total sample (514).
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(CDN). Eighty-five per cent of total expenditures were
privately financed ($6510.90), while only 15% were
public ($1159.77). The majority of total public expendi-
tures (60%) were attributable to home-based healthcare
appointments, while 28% and 25% were comprised of
ambulatory healthcare appointments and medical
supplies/equipment, respectively. Almost all of the
total private expenditures (96%) were comprised of
time costs.

 

Determinants of private expenditures

 

A univariate analysis was conducted to determine the
relationship between each of the individual deter-
minants and private expenditure (see Table 3). For the
multivariate analysis, the following variables did not
make a statistically significant contribution to the regres-
sion model: employment status, income, education level,
marital status, rurality index and group membership
(S or C). The final regression model consisted of four
determinants and two interaction terms: age, gender,
ADL level, number of chronic conditions and the inter-

actions between age and number of chronic conditions
and between public expenditure and ADL level (see
Table 4). This model explained 42% of the variance in
private expenditure (

 

P < 

 

0.001). The residuals from the
backward regression analysis were random and, thus,
were not in violation of the homoskedasticity assump-
tion underlying regression analyses.

 

Effect of demographic and health characteristics on 
private expenditures

 

Private expenditures were higher for the very elderly,
and female care recipients had higher private expendi-
tures than males. Private expenditures increased by
threefold for each additional ADL level and were high
for care recipients with four or more chronic conditions.

For younger care recipients, an increase in the number
of chronic conditions was associated with higher private
expenditures (see Figure 1). With increasing age, the
effect of chronic conditions on private expenditure became
smaller. More specifically, at younger ages, private
expenditures increased as the number of chronic condi-
tions increased, while care recipients who were 80 years
or older, had high private expenditure, regardless of the
number of chronic conditions. For care recipients with
a high number of chronic conditions (four or more),
private expenditures were high and did not depend
on age. For those with no chronic conditions, private
expenditures increased as age increased, at a rate of
approximately 10% per decade of age.

 

Effect of public expenditure on private expenditure

 

The relationship between private expenditures and public
expenditures was somewhat unresponsive to changes
in public expenditures. Specifically, a 10-fold increase
in public expenditure was associated with a six-fold
increase in private expenditures. This is equivalent to a
10% increase in public expenditures being associated

Table 3 Relationships between individual determinants and 
private expenditure

Determinant
Spearman
correlation P-value

Age 0.043  0.33
Female –0.141  0.0013
Marital status –0.094  0.033
Education level –0.052  0.24
Employment status 0.020  0.65
Income –0.022  0.67
Group (short-term vs. continuing care) 0.095  0.031
ADL level 0.516 < 0.0001
Number of chronic conditions 0.240 < 0.0001
Rurality (postal code) 0.016  0.72
Public expenditure 0.291 < 0.0001

Table 4 Determinants of private expenditure: regression model results

Determinant
Parameter 
estimate

Multiplier of
outcome* P-value

95% CI for multiplier
of outcome

Age (per 10 years) 0.040 1.10  0.04 (1.01, 1.20)
Male –0.172 0.67 < 0.0001 (0.57, 0.79)
ADL level (per additional level) 0.509 3.23 < 0.0001 (1.94, 5.38)
Number of chronic conditions (per additional condition) 0.109 1.29  0.0001 (1.13, 1.46)
Age (per 10 years)* Number of chronic conditions –0.001 0.98  0.0008 (0.995, 0.999)
Public expenditure (per 10-fold increase) 0.774 5.90  0.0001 (2.89, 12.23)
Public expenditure* ADL level –0.110 0.78  0.004 (0.66, 0.92)

* Multiplier of outcome = 10 raised to the power of parameter estimate (e.g. for Age, 1.10 = 100.040; private expenditure is estimated to 
increase by a factor of 1.10 for each increment of 10 years with other variables held constant).
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with a 6% increase in private expenditures, thereby
resulting in a 6.6% increase in total expenditures
when public expenditures account for 15% of total
expenditures.

Private expenditures increased as public expenditures
increased, but this effect was modulated by the number
of ADLs (Figure 2). As the number of ADLs increased,
the effect of public expenditures became smaller. For
example, for a care recipient with two ADLs and for a
care recipient with four ADLs, each 10-fold increase in
public expenditure was accompanied by an increase
in private expenditure by 3.6-fold and 2.2-fold, respec-
tively. The relationship between private and public was
the same for both continuing care and short-term care
recipients.

 

Discussion

 

This study assessed the costs and determinants of
privately financed home-based health care, and the
relationship between public and private expenditures.
The regression model indicated that age, gender, ADLs,

number of chronic conditions, and the interaction
between both public expenditure and ADL level, and
age and number of chronic conditions increased private
expenditure. Analysis of the relationship between
private and public expenditure indicated that increase
public expenditures were associated with increased
private expenditures, indicating that the two types of
expenditures complemented each another. While this
finding contrasts with the dominant view in the empirical
literature that focuses on the narrower question of the
relationship between public funding for home care and
its impact on caregiving time, the possibility of a com-
plementary relationship has been shown to be possible
theoretically (Stabile 

 

et al. 2006).
By assessing costs and determinants of privately and

publicly financed home-based services, issues concerning
access to services and societal costs may be addressed.
Decision-making around the allocation of resources in a
financially constrained environment may be facilitated
through an accurate depiction of the homecare context
in which healthcare services are provided. Furthermore,
to be in a position to assess the relative effects of health

Figure 2 The effect of interaction between 
activities of daily living (ADL) level and public 
expenditures on private costs.

Figure 1 The effect of interaction between 
number of chronic conditions and age on 
private costs.
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reforms, an accurate depiction of the financing and care-
giving responsibilities assigned to care recipients and
their families is required.

Our study found that the overwhelming majority
(85%) of total costs were private expenditures. Because
most studies to date have assessed only the determinants
of publicly financed services, an inaccurate assessment
of the setting in which home-based care is received and
provided may have been generated. In our study, private
and public expenditures complemented one another.
Since private expenditures increased as public expendi-
tures increased, publicly funded care was associated
with a multiplier effect. Two previous studies also
assessed the relationship between publicly financed
and privately financed care in the USA (Edelman &
Hughes 1990, Van Houtven & Norton 2004). In one
study (Van Houtven & Norton 2004) privately financed
care reduced the probability of receiving publicly
funded home-based care; a 10% increase in private care
led to a 0.87% point reduction in the probability of
receiving publicly funded home-based care. In the other
study, an increase in publicly financed care was associ-
ated with an extremely small decrease in privately
financed care (2%) (Edelman & Hughes 1990). Although
in these studies privately financed care and publicly
financed care were found to be substitutes, they had
several noteworthy differences from our study, making
comparisons difficult. In these studies, privately financed
care was defined as care provided by family, but out-of-
pocket and third-party insurance costs were not captured.
Furthermore, services were not measured in dollars,
but rather in hours, making comparisons with our
study difficult. Finally, these studies were conducted
only with elderly care recipients.

Our study found that females had higher private
expenditures than males. Studies on the effect of gender
on privately financed home-based care have produced
mixed results. One previous study also found that
females had higher private costs; however, private costs
consisted only of out-of-pocket expenditures, while
care provided by family caregivers was not measured
(Stoddart et al. 2002). Gender has been found to have
no effect on public or privately financed care (Bass
& Noelker 1987, Logan & Spitze 1994, Penning 1995,
Hawranik & Strain 2001, Emlet & Farkas 2002, Brega
et al. 2003, Jenkins & Laditka 2003). Conversely, in two
studies, being male was positively associated with an
increase in caregiving by family members (Kemper
1992, Herlitz 1997); these two studies did not measure
out-of-pocket expenditures.

In the current study, higher age predicted higher
private expenditures. It would be expected that caregivers
of older clients would be required to spend more time
travelling to appointments, waiting for services and

providing more care at home because older care recipi-
ents would have relatively more healthcare needs.
Many studies have found older age to be positively
associated with home care use (Logan & Spitze 1994,
Houde 1998, Hall & Coyte 2001, Hawranik & Strain
2001, Aykan 2003, Jenkins & Laditka 2003, Litwin 2004,
Stewart 2004, Van Houtven & Norton 2004); however,
the majority of these focused on utilisation of public
services and privately financed services were not con-
sidered. Because the majority of studies have focused
on elderly care recipients, the difference in utilisation
of home-based services across various age groups was
not assessed (Bass & Noelker 1987, Coward et al. 1990,
Miller & Mcfall 1991, Coughlin et al. 1992, Kemper 1992,
Stoller & Cutler 1993, Logan & Spitze 1994, Manheim
et al. 1995, Penning 1995, Diwan et al. 1997, Herlitz 1997,
Hawranik 1998, Houde 1998, Avlund et al. 2001, Burns
et al. 2001, Hawranik & Strain 2001, Henton et al. 2002,
Aykan 2003, Brega et al. 2003, Jenkins & Laditka 2003,
Katz et al. 2000, Langa et al. 2001, Shyu & Lee 2002, Stoddart
et al. 2002, Knol et al. 2003, McAuley 2004, Van Houtven
& Norton 2004).

In our study, private expenditures escalated as ADL
impairment increased and when the number of chronic
conditions increased. This observation is expected given
that individuals with more impairment tend to require
more health appointments, medications and caregiving
by family members. This is an important finding because
it may indicate that as care recipients become more
impaired, their needs are not being met by the public
sector, requiring them to rely more heavily on family
caregivers. Other researchers have also found that limit-
ations in ADLs are associated with high amounts of
family caregiving (Kemper 1992, Fleishman 1997, Herlitz
1997, Hawranik & Strain 2001, Laplante et al. 2002). In
one American study, although the number of ADL
limitations predicted privately financed home-based
services, the number of chronic illnesses had no effect
on use of private services (McAuley & Arling 1984).

For care recipients who received small amounts of
publicly financed care, the effect of increasing ADLs
(increasing impairment) was dramatic – approximately
a threefold increase in private costs per additional
ADL level was observed. However, for care recipients
who received large amounts of publicly financed care,
the effect of increasing impairment (or ADL level) on
private costs disappears (see Figure 2). As the number
of ADLs increased, the effect of increased public spend-
ing became smaller. Therefore, private expenditures
increased dramatically with additional ADL impair-
ment, but this was modulated by increases in public
expenditures. At higher levels of ADL, there is almost
no difference in private costs between individuals with
small amounts of publicly financed care and those with
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large amounts of publicly financed care. This demon-
strates that those who are most in need of care, also
incur the greatest private expenditures. For example, at
high levels of public expenditure, there is almost no
difference in private costs for a care recipient with an
ADL level of 2 compared to someone with an ADL
level of 4. Therefore, among care recipients who receive
relatively small amounts of public home care, the public
sector is not meeting the needs of those higher impairment
levels. In contrast, at the high end of public expenditure,
this inequity disappears.

Limitations

The collection of data in this study relied on the self-
reports of respondents with telephone interviews and
therefore may be influenced by social desirability bias
(Norman & Streiner 1986). However, the benefit of con-
ducting telephone interviews, rather than distributing
mailed questionnaires, was that the chances of having
missing data were minimised and the dropout rate was
diminished.

The accuracy of the methods used for deriving costs
may be questioned. The methods used for assigning
a monetary value to time losses may be biased. For
example, societal biases related to equity may place a
higher monetary value on one unit of lost time for a male
compared to the same unit of lost time for a female.

The study findings cannot be generalised to non-
English-speaking families. In addition, because the
study was conducted with a sample of individuals
who were in receipt of publicly financed services, the
results may not be generalised to individuals who receive
only privately financed services. Finally, because the
non-participants were older than the participants and
because our regression model indicated that older indi-
viduals have higher costs, overall costs may have been
underestimated.

Conclusion

This study determined that public and private expen-
ditures for home-based care were complementary.
Exploring the determinants of private expenditures
revealed that care recipients who were in greatest need
of care (i.e. had a large number of chronic conditions
and high ADL needs) also incurred the greatest private
costs compared to the other care recipients. This has
implications particularly when publicly financed care is
intended to be based on need rather than other variables.
The observation that private and public expenditures
are complements has important implications for decision-
making. The burden of care is not experienced exclu-
sively by the public sector, but rather in combination

with care recipients and families. Family caregivers
play a vital role in delivering home-based health care.
When decisions regarding resource allocation are being
made, it is essential to consider the care provided by
families.

The results of this study could be used to develop a
systematic measurement strategy, which could be used
to evaluate predictors and outcomes of home-based
care. This strategy can then be used to assess the relative
effects of health reforms on financing and caregiving
responsibilities. The characterisation of the distribution
of publicly and privately financed care provides the
opportunity for critical issues such as economic burden
experienced by families and inequalities in receipt of
home care to be addressed.
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