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Abstract

Background: To formulate sustainable long-term care policies, it is critical first to understand the relationship
between informal care and formal care expenditure. The aim of this paper is to examine to what extent informal
care reduces public expenditure on elderly care.

Methods: Data from a geriatric rehabilitation program conducted in Finland (Age Study, n = 732) were used to
estimate the annual public care expenditure on elderly care. We first constructed hierarchical multilevel regression
models to determine the factors associated with elderly care expenditure. Second, we calculated the adjusted
mean costs of care in four care patterns: 1) informal care only for elderly living alone; 2) informal care only from a
co-resident family member; 3) a combination of formal and informal care; and 4) formal care only. We included
functional independence and health-related quality of life (15D score) measures into our models. This method
standardizes the care needs of a heterogeneous subject group and enabled us to compare expenditure among
various care categories even when differences were observed in the subjects’ physical health.

Results: Elder care that consisted of formal care only had the highest expenditure at 25,300 Euros annually. The
combination of formal and informal care had an annual expenditure of 22,300 Euros. If a person received mainly
informal care from a co-resident family member, then the annual expenditure was only 4,900 Euros and just 6,000
Euros for a person living alone and receiving informal care.

Conclusions: Our analysis of a frail elderly Finnish population shows that the availability of informal care
considerably reduces public care expenditure. Therefore, informal care should be taken into account when
formulating policies for long-term care. The process whereby families choose to provide care for their elderly
relatives has a significant impact on long-term care expenditure.
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Background
The world’s population is progressively ageing. By 2025, it
is estimated that those aged over 65 years will represent
10% of the population, equaling 800 million people globally
[1]. This megatrend of ageing will increase the demand for
long-term care [2-4]. At the same time, the contribution of
family members in elderly care has become increasingly
important. Within the European Union (EU), over 80% of
all care is provided by family careers [5].
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Ageing people naturally prefer to live in their own
homes for as long as possible. Informal care enables the
elderly to continue to live in the community and to avoid
expensive long-term care. If the level of care currently pro-
vided by family members decreases in the future, many
elderly people will have to leave their communities and
enter nursing homes.
Because of its high costs, the use of nursing and resi-

dential care has dominated discussions concerning the
long-term care of the elderly [6]. To formulate sustain-
able long-term care policies, it is critical to understand
the relationship between the provision of informal care
and public expenditure on elderly care. Policy initiatives
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that encourage family care giving are only cost-effective
if informal care does indeed reduce expenditure on eld-
erly care.
Several recent policy initiatives have been proposed to

encourage families to provide care to their elderly rela-
tives. In many EU countries, employees have the oppor-
tunity to take unpaid leave to care for family members.
Many countries offer special services to family careers
and some provide families with direct financial assist-
ance to offset the costs associated with elderly care [5].
To evaluate the cost-effectiveness of these initiatives, we
require more detailed information concerning the rela-
tionship between informal care and formal care expend-
iture on elderly care.
There is a large volume of published studies that de-

scribe the role of informal care provided to the elderly.
The generalizability of such research results depends on
the definition of informal care. The definition of infor-
mal care can include help in tasks related to the activ-
ities of daily living (ADL), such as dressing, bathing,
eating and using the toilet, or in instrumental activities
of daily living (IADL), such as preparing hot meals,
shopping for groceries, taking medication or managing
money. Sasso et al. (2002) found that informal care re-
duced the probability of nursing home entry when it in-
cluded help with ADL tasks, but no significant reduction
in the likelihood was found when the help was measured
more broadly to include, for example, help in preparing
meals or shopping.
It is unclear whether caring for close relatives, friends

or neighbors actually serves as a substitute of formal
care and assistance. If it is indeed a substitute, it means
that such informal care will decrease the use of formal
services, and as a result, reduce public long-term care
expenditure. However, informal care can also comple-
ment formal services, and as such, formal care is re-
quired regardless of the informal care received.
Previous studies have analyzed the effect of informal

care on the use of formal care. The results are mixed.
Examining the hypothesis of mixed responsibility, Motel-
Klingebiel et al. (2005) suggested that the total quantity
of assistance received by older people is greater in welfare
states with a strong formal services infrastructure. In other
words, they found no evidence of a substantial ‘crowding
out’ of family help by the extensive provision of formal
services [7].
In contrast, other studies found a negative correlation

between the provision of informal care and the use of
formal services. This view is supported by Stabile et al.
(2006). They found that the increased availability of pub-
licly financed home care is associated with an increase
in its utilization and a decline in informal care giving.
Viitanen et al. (2007) found a similar substitute effect in
Europe. According to their results, an increase of 1,000
Euros in the public expenditure on formal residential
care and home help services for the elderly decreased
the probability of informal care outside of the caregiver’s
household by 6 percentage points [8].
The relationship between informal care and different

types of formal care varies. Van Houtven and Norton
(2004) found a net substitution for all types of care [9].
In addition, Bolin et al. (2008) found that informal care
is a substitute for formal home care, but is a comple-
ment to doctor and hospital visits [10]. There is also a
relationship between the level of disability and informal
care [11]. Those in the poorest health require formal ser-
vices regardless of the available informal care.
Co-residence with the caregiver has an influence on

the total quantity of assistance received [7]. If key sup-
porters share the same household with the subject, they
are more likely to provide support every day (96%) com-
pared with those who were not living in the same house-
hold (36%) (p < 0.001). Key supporters are generally found
to be spouses (38%), daughters (30%) and sons (9%) [12].
Less research has been conducted on the economic as-

pects of the impact of informal care on formal care ex-
penditure. Based on previous research, the functional
ability of the elderly person should be taken into account
when estimating expenditure. Earlier studies have shown
that physical and cognitive health problems increase both
the probability of receiving informal care and the prob-
ability of institutionalization [6].
The objective of our research is to examine the effects

of informal care on public care expenditure for frail eld-
erly persons. Using data obtained from the Age Study,
conducted nationwide in Finland, we modeled the costs
of care in four care patterns over a 1-year period for a
sample of elderly Finnish people. For the modeling, we
first used a set of multilevel regression analyses to iden-
tify which variables are associated with the use and costs
of health and social care. Second, we used the effects thus
found to adjust the mean formal care costs in the four
care patterns. The alternative care patterns are: 1) infor-
mal care only for elderly living alone; 2) informal care
only from a co-resident family member; 3) a combination
of formal and informal care; and 4) formal care only. Our
hypothesis is that informal care reduces public expend-
iture on elderly care.

Methods
Sample
The data were sourced from a geriatric rehabilitation
program for frail elderly persons conducted from 2002
to 2007 in Finland (Age Study) [13]. The inclusion criteria
were persons aged 65+ years, with progressively decreasing
functional ability, and at risk of institutionalization within
two years. The definition of frailty is based on the entitle-
ment criteria for the Pensioners’ Care Allowance benefit
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granted by the Social Insurance Institution of Finland (SII).
This definition covers biological, physiological, social
and environmental changes. The subjects were enrolled
through a two-phase selection process. In the first phase,
potential participants were recruited by local social and
health care officials in 41 municipalities. In the second
phase, representatives of the relevant municipality, re-
habilitation center and local SII office jointly assessed the
selected candidates’ eligibility and suitability for rehabili-
tation. Our analysis is based on a sample of 732 frail eld-
erly persons living in 41 municipalities (Table 1).
Table 1 Distribution of care patterns according to the charact

All Informal care
only for elderly
living alone

Informal car
from a co-re
family mem

(n = 732) (n = 184) (n = 151)

Variable n/mean % n/mean % n/mean

Age group

65–74 215 30 51 28 71

75–84 356 49 95 52 63

85+ 161 21 38 20 17

Gender

Male 101 14 16 9 34

Female 631 86 168 91 117

Financial situation

Good 141 19 28 15 31

Average 502 69 138 75 98

Poor 89 12 18 10 22

Self-assessed health

Good 29 4 6 3 10

Average 477 65 116 63 100

Poor 226 31 62 34 41

IADL

Good 170 23 79 43 37

Medium 402 55 96 52 72

Poor 160 22 9 5 42

FIM™ score§

Limited physical function
score <120

449 61 79 43 71

GDS score*

Depressive mood score >7 74 10 14 8 11

MMSE score†

Declined cognitive capacity
score <24

210 29 40 22 30

Mean HRQoL 15D‡ 0.73 0.76 0.74

§ FIM: Functional Independence Measure, maximum score 126, three subscales (Self
(range: 1 = total assistance–7 = complete independence).
* GDS: Geriatric Depression Scale, maximum score 15, values 0–6 indicate non-depr
† MMSE: Mini Mental State Examination, maximum score 30, values under 24 indica
‡ 15D: Health-related quality of life (HRQoL), range 0–1, 1 indicates the best imagin
Information regarding the participants’ use of services
was gathered through self-reported questionnaires and
register data. Functional assessments were conducted by
three physiotherapists. Register data on the utilization of
health and social care services were obtained from the
national databases of the Care Registers for Social Wel-
fare and Health Care [National Institute for Health and
Welfare (THL), formerly Stakes] [14] and SII [15].
The Age Study was approved by the Ethical Committees

of the SII and Turku University Hospital. All of the study
participants gave their written consent to the study.
eristics of participants in the Age Study

e only
sident
ber

A combination
of formal and
informal care

Formal care
only

Missing care
information

P-value of
Chi-squared
test

(n = 337) (n = 45) (n = 15)

% n/mean % n/mean % n/mean %

47 75 22 14 31 4 27

42 169 50 20 45 9 60

11 93 28 11 24 2 13 <0.0001

23 40 12 11 25 0 0

77 297 88 34 75 15 100 0.0003

20 71 21 7 16 4 27

65 228 67 31 68 7 46

15 38 11 7 16 4 27 NS

7 12 4 1 2 0 0

66 220 65 29 65 12 80

27 105 31 15 33 3 20 NS

25 43 13 7 16 4 27

48 201 60 23 51 10 67

27 93 27 15 33 1 6 <0.0001

47 252 75 37 82 10 67 <0.0001

7 41 12 6 13 2 13 NS

20 119 35 17 38 4 27 0.0007

0.72 0.72 0.75 0.0013

Care, 8 items; Mobility, 5 items; Cognition 5 items) were formed from 18 items

essive state.
te existence of dementia.
able health.
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The framework for health care and social services
in Finland
In Finland, the national targets for services for people
aged over 75 years old are as follows: 92% will live at
home independently or use appropriate health and wel-
fare services; 14% will receive regular home care; 5%–6%
will receive informal care support; and 8%–9% will live
in sheltered housing with 24-hour assistance or in long-
term care in health center hospitals [16].
Family members are an important source of care and

assistance for older people. The municipality can support
the informal caregiver by paying a specific fee for the care
they provide and/or by arranging a range of social welfare
and health services that support the care giving.

Study variables
Care patterns
Our analysis focused on the public care expenditure in
four care patterns over a 1-year period. The relevant
care categories were formed on the basis of earlier stud-
ies [7,9-12,17], taking into account co-residence with an
informal caregiver and possible mixed responsibility be-
tween family care and formal care. The four care pat-
terns are: 1) informal care only for elderly living alone;
2) informal care only by a co-resident family member;
3) a combination of formal and informal care; and 4) for-
mal care only.
In our study, informal care is defined to include those

tasks that have a counterpart in formal care and will
therefore have an effect on public expenditure on elderly
care. Because of this definition, we only took into ac-
count the most burdening portion of informal care. Our
study thus underestimates the total amount of informal
care because it does not include all of the tasks that fam-
ily members do for the elderly (e.g., shopping, managing
money, and companionship). We only included tasks
that are substitutes for institutional care, formal home
help or home nursing.
To categorize the subjects into the different care

patterns, we collected data from various sources. First,
municipal social and health care officials were asked to
collect information regarding informal and formal care
from individual care and service plans. Second, we used
self-reported questionnaire data to double-check the data
provided by the municipal officials. The baseline assess-
ments were used to categorize the subjects. There were
15 subjects in the sample that we were not able to classify
into any of the given care patterns; they were excluded
from the analyses.

Background variables
The socio-demographic background variables used in this
study are as follows: age (categorized in three groups: 65–
74, 75–84 and over 85 years), gender, self-assessed financial
situation (three categories: Good, Average, Poor) and place
of residence.

Health and functional ability
To assess functional independence, we used the Functional
Independence Measure (FIM) score. The scores range
from 18 (lowest level of independence) to 126 (highest
level of independence) [18]. Depression was measured by
the Geriatric Depression Scale (GDS), with a maximum
value 15; values 0–6 indicate non-depressiveness [19]. Cog-
nitive capacity was measured by the Mini Mental State
Examination (MMSE), with a maximum value of 30; values
under 24 indicate the existence of dementia [20]. The abil-
ity of the subject to perform instrumental activities of daily
living was measured by the IADL index. We categorized
the IADL index into three classes: Good (a score less than
10), Medium (between 10 and 15) and Poor (over 15).
Self-assessed health status was measured by asking the

question “How do you perceive your health at present?”
The three classes of this variable were Poor (included re-
sponses “very poor” or “poor”), Average (“average”) or
Good (“good” or “very good”). The validity of single item
measures has been discussed in the relevant literature.
There is evidence that a measure containing a single,
global question is likely to be appropriate, rather than a
multi-item measurement scale. Single item measures
have been judged to be suitable for use in population
surveys [21]. Health-related quality of life (HRQoL) was
evaluated by the 15D score, with a range of 0–1, where
1 indicates the best imaginable health [22].

Rehabilitation
In the Age Study, the subjects were randomly assigned
either to an in-patient rehabilitation program or to
standard care. Thus, to standardize the effect of rehabili-
tation, we included rehabilitation as an explanatory vari-
able in all our models.

Formal care expenditure
The utilization of health care services and medicines
during the 1-year period was assessed on the basis of
data derived primarily from national health care regis-
ters. Data on inpatient care and day stay surgery were
collected from the national databases of the Care Registers
for Social Welfare and Health Care (THL). Data on out-
patient care within the private sector and the use of
medicines were obtained from SII registers. A self-reported
questionnaire was used to collect information from the
subjects on their use of public sector outpatient care be-
cause there is no available register data.
Utilization of social services covers institutional care and

professional home care. For those living in residential
homes and sheltered housing, services such as home help,
washing and cleaning were included. For those living at
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home, professional home care, home nursing, and support
services were included. Data on the utilization of social
care services were obtained from the questionnaires. We
asked the municipal social and health care officials to col-
lect service use data from their clients’ individual care and
service plans. The data derived from questionnaires were
cross-sectional both at baseline and in the 12-month
follow-up. For those cases where changes occurred in the
use of services during the follow-up, the annual data com-
prised 6 months of services received at the baseline and
6 months of services received at the follow-up.
Formal care expenditure was determined by multiplying

the frequency of use of services by their average unit costs.
For the monetary valuation of the health and social care
services, we used Finnish standard costs information [23].
The price year was 2010 and the currency was the euro.

Data analysis
The data analysis proceeded in two stages. First, we esti-
mated the effect of the explanatory variables on the formal
care expenditure using the following four models (Table 2):

MODEL 1 = Rehabilitation + Care Pattern + Background
variables; random effect: municipality
MODEL 2 = Rehabilitation + Health and functional
ability + HRQoL; random effect: municipality
MODEL 3 = Rehabilitation + Care Pattern + Functional
ability + HRQoL; random effect: municipality
MODEL 4 = All variables; random effect: municipality

We examined bivariate correlations between independ-
ent variables to check for correlations. All correlations
were low (<0.5). Multilevel modeling with fixed (patient
level) and random (municipality level) effects was used to
estimate the effects of explanatory variables on the public
care expenditure [24]. SAS PROC MIXED was applied to
fit the multilevel model [25].
All four models were adjusted for rehabilitation to

standardize the effect of the rehabilitation in the original
randomized trial setting. Care expenditure was analyzed
to rule out skewness, and logarithm transformation was
used. The effect sizes, as the result of linear analyses,
were expressed as estimates with 95% confidence inter-
vals (CI) and the corresponding p-values (Table 2).
Second, we calculated the average care expenditure in

the four care patterns. We adjusted the mean expend-
iture by the effects that were found to be associated with
expenditure in the regression analysis. The expenditure
was calculated according to the formula:

Expenditure Totalð Þ ¼ ∑ c;f;hð ÞExpenditure Social careð Þ
þ ∑ c;f;hð ÞExpenditure Health careð Þ;

where
c = care pattern,
f = functional independence, and
h = HRQoL.
Table 3 shows the estimation results. For the log-

transformed data, we used Smearing estimates to retrans-
form them back to euro values [26]. In addition, we used a
basic service price index to discount the expenditure. The
data were analyzed with LS-means from PROC MIXED
SAS 9.1.

Results
Table 1 shows the characteristics of the sample (n = 732).
The subjects’ mean age was 78 years (range 65–96 years).
The majority were female (86%) and had limited physical
functioning capacity (61%). Depressive mood was detected
in 10% of the sample, 29% had declined cognitive capacity
and 22% poor IADL skills.
Differences were found in level of disability among the

four care patterns. Limited physical functioning capacity
was detected more often among subjects receiving either
formal care only or a combination of formal and infor-
mal care. IADL skills were more likely to be higher if the
subject was living alone. Furthermore, the proportion of
subjects receiving formal care was higher in the male
population. Informal care by a co-residing person was
more common for those aged 65–74 years.

Total expenditure
The results of the multivariate regression analyses are
presented in Table 2. The level of informal care (“Care
received”) was associated with public care expenditure.
In the first model, we used background variables as ex-
planatory variables, and found that the care pattern was
the only variable that was significantly associated with
care expenditure (Model 1). In the second model, we
used several aspects of functional ability and HRQoL to
predict expenditure. IADL skills and FIM scores were
associated with expenditure on care (Model 2). An earl-
ier study of ours has shown that FIM is associated with
social care service use, and HRQoL 15D appears to be a
powerful indicator for the utilization of health care ser-
vices [27]. Based on this prior knowledge, in Model 3,
public care expenditure was controlled for independ-
ent disability level (FIM) and health-related quality of
life (HRQoL 15D) [27]. These results show that FIM,
HRQoL15D and Care Pattern are associated with expend-
iture (Model 3). Finally, Model 4 is a fully adjusted model
(Model 4).
Table 3 presents the adjusted mean expenditure of

care for the four different care patterns. Model 3 was
used to adjust the care patterns. Based on the regression
analysis, we adjusted for the subject’s functional status
and health state by using FIM and 15D as explanatory
variables and municipality as the random variable. When



Table 2 Results of regression analysis showing the regression coefficients (β) with 95% confidence intervals (CI) and p-values for logarithm-transformed public
expenditure on care

MODEL 1=Rehabilitation +
Care + Background variables

MODEL 2 = Rehabilitation + Health
and Functional ability + Health-
related Quality of Life

MODEL 3 = Rehabilitation + Care +
Functional ability + Health-related
quality of life

MODEL 4 = All variables

MODEL 1 MODEL 2 MODEL 3 MODEL 4

Variable β (CI 95%) p-value β (CI 95%) p-value β (CI 95%) p-value β (CI 95%) p-value

Intercept 9.14 8.75 9.54 <0.0001 * 14.37 12.58 16.15 <0.0001 * 13.40 12.09 14.71 <0.0001 * 12.60 10.91 14.29 <0.0001 *

Rehabilitation

Yes 0.05 −0.11 0.21 0.5587 0.15 −0.02 0.33 0.0895 0.09 −0.07 0.25 0.2728 0.09 −0.07 0.25 0.2858

No 0 0 0 0

Care received

Informal care only for elderly living alone −1.34 −1.70 −0.97 <0.0001 * −1.21 −1.58 −0.84 <0.0001 * −1.15 −1.53 −0.77 <0.0001 *

Informal care only from a co-resident family member −1.54 −1.92 −1.16 <0.0001 * −1.44 −1.81 −1.06 <0.0001 * −1.42 −1.80 −1.04 <0.0001 *

A combination of formal and informal care −0.07 −0.42 0.28 0.7081 −0.13 −0.48 0.22 0.4529 −0.10 −0.46 0.25 0.5628

Formal care only 0 0 0

Age group

65–74 −0.04 0.74 −0.29 0.2016 −0.01 −0.26 0.23 0.9157

75–84 0.12 0.28 −0.10 0.329 0.07 −0.14 0.28 0.5294

85+ 0 0

Gender

Male 0.18 −0.07 0.43 0.1554 0.14 −0.11 0.39 0.2571

Female 0 0

Financial situation

Good −0.12 −0.33 0.10 0.2937 −0.10 −0.32 0.11 0.3588

Average 0 0

Poor 0.09 −0.17 0.35 0.501 −0.09 −0.35 0.17 0.5014

Self-assessed health

Good −0.06 −0.58 0.45 0.8095 −0.16 −0.63 0.31 0.4992

Average −0.05 −0.27 0.18 0.6873 −0.17 −0.37 0.03 0.0956

Poor 0 0

IADL

Good −0.51 −0.83 −0.19 0.0019 * −0.34 −0.65 −0.04 0.0269 *

Medium −0.16 −0.41 0.09 0.1981 −0.19 −0.42 0.04 0.1029

Poor 0 0
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Table 2 Results of regression analysis showing the regression coefficients (β) with 95% confidence intervals (CI) and p-values for logarithm-transformed public
expenditure on care (Continued)

FIM™ score −0.04 −0.05 −0.03 <0.0001 * −0.03 −0.04 −0.02 <0.0001 * −0.02 −0.04 −0.01 0.0001 *

GDS score 0.03 −0.01 0.07 0.1796 0.00 −0.03 0.04 0.8403

MMSE score −0.03 −0.06 0.00 0.068 0.00 −0.03 0.03 0.9132

HRQoL 15D score −0.10 −1.63 0.64 0.3918 −1.16 −2.01 −0.30 0.0079 * −0.42 −1.45 0.62 0.4286

* (p < 0.05)
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Table 3 Estimates of the public care expenditure in four care patterns

Estimate of public care expenditure, adjusted for FIM and HRQoL 15D

Care received Logarithm-transformed
expenditure

(CI 95%) Smearing estimates
of expenditure

Expenditure discounted
to price year 2010

Informal care only for elderly living alone 8.00 7.83 8.17 4 600 6 000

Informal care only from a co-resident family member 7.76 7.58 7.95 3 800 4 900

A combination of formal and informal care 9.07 8.94 9.20 17 200 22 300

Formal care only 9.21 8.88 9.55 19 500 25 300

Within-group mean logarithm transformed expenditure with 95% confidence intervals (CI) adjusted for functional independence (FIM) and health-related quality
of life (HRQoL 15D).
Corresponding Smearing estimates of expenditure, and expenditure discounted to the price year 2010 with a basic service price index.
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the patient structure is standardized to be the same in all
four care patterns, the expenditure was found to be the
highest (25,300 Euros/year) when formal care was the
only source of care and assistance. For the combination
of formal and informal care, the expenditure amounted
to 22,300 Euros/year. The least expensive way to organize
care was via informal care provided by a co-resident fam-
ily member (4,900 Euros/year). Living alone increased
care costs, but they were still low (6,000 Euros/year). The
public care expenditure for those who received only in-
formal care included both health care costs and service
costs that support family care giving.

Discussion
Our research shows that the availability of informal care
significantly reduces public expenditure on care of the
frail elderly. When formal care was the only source
of care, the annual mean expenditure of care was the
highest (25,300 Euros). Informal care from a co-resident
family member reduced the annual mean expenditure
by a total of 20,400 Euros (to 4,900 Euros), and corres-
pondingly, for a person living alone by 19,300 Euros (to
6,000 Euros annually).
The cost implications of our findings are significant

because informal care is commonly used to care for the
elderly. In Finland, approximately 140,000 elderly people
aged over 70 years receive informal care [28]. We found
that the estimated mean savings in public care expend-
iture from informal care is 20,000 Euros/person per year.
In total, informal care reduces the annual expenditure of
elderly care by approximately 2.8 billion Euros. Without
informal care, public care expenditure would be two
times higher than at present.
Our results are of significance for policy initiatives

designed to promote family care. In Europe, informal
care is essential in terms of the sustainability of long-
term care systems. Public funding does not cover the
contributions made by family members. However, most
countries have policies to support informal caregivers.
They either provide cash benefits to carers or offer ser-
vices aimed to support informal care. For evaluating the
cost-effectiveness of these initiatives, our study provides
empirical knowledge of the extent to which informal
care actually reduces public care expenditure.
In our study, informal care by a co-residing caregiver

was more likely in the 65–74 years age group. In that
age group, the co-resident caregiver is often the spouse.
Previous studies have shown that the presence of a spousal
caregiver increases care hours, but does not affect nursing
home entry [29]. We found that a co-resident caregiver ef-
fectively reduced care expenditure (co-resident caregiver
versus formal help users, p < 0.0001). There is, however, a
relationship between the level of the patient’s disability and
the burden of the informal caregiver [11]. Those in the
poorest health often need various formal services. The risks
of adverse effects on the caregivers’ own health and well-
being also increase with the level and intensity of the for-
mal care provided [11].
It is obvious that the physical health of the elderly has

to be taken into account when researching the impacts
of informal care. In our study, those who received formal
care only were more likely to have limited physical func-
tioning, declined cognitive capacity and reduced HRQoL.
We included a FIM and HRQoL 15D into our models.
As evidenced in one of our previous studies [30], HRQoL
is a strong predictor of health costs and FIM is related to
social care costs. These measures are related to the care-
giver’s burden and workload, and this method standardizes
care needs within a heterogeneous subject group. This ap-
proach enabled us to compare expenditure among the vari-
ous care categories even when differences in physical
health were observed.
Our result is a conservative estimate of the extent to

which informal care reduces public expenditure on eld-
erly care. To control for selection bias we calculated LS
means, which are predicted population margins, estimat-
ing the marginal means over a balanced population. Our
results are consistent with Bonsang’s (2009) earlier find-
ings that informal care is a substitute for paid domestic
help and nursing care, but the substitution effect tends
to disappear as the level of disability of the elderly per-
son increases.
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Because more than half of caregivers are retired, the
impact of informal care giving on the labor force was
minimal in our study. Previous studies have shown,
however, that informal care may affect labor force par-
ticipation [31,32]. Regarding working-age caregivers, the
flexibility of the labor market allows people to choose
between work and caring. The right to choose is seen as
a main indicator of welfare [33].
Further research is required to investigate the process

by which families choose to provide care for their elderly
relatives. An increase in the number of single-living
households and unmarried people will reduce the avail-
ability of caring spouses. A decline in the number of chil-
dren may also reduce the availability of future care to
elderly parents.
Our objective was to study the financial impact of in-

formal care on public care expenditure, which we con-
sider is important for policymaking. The result is not an
estimate of the total monetary value of informal care be-
cause we limited our analysis to care that serves as a
substitute for formal care. In other studies, the monetary
value of informal care is usually based on valuing the
caregivers’ time input (hours of caring provided). These
studies vary regarding what is included in informal care
and how the hours of caring are priced.
The strength of our study is the use of a nationwide

population-based sample. The majority of expenditure was
calculated using Finnish register data, which are regarded
as very reliable. In addition, we did not limit the analysis to
any single type of formal care, but included all social ser-
vices and health care usage in the expenditure.
Conclusions
In conclusion, our analysis of a sample of a frail elderly
Finnish population shows that the availability of informal
care has a major impact on reducing public expenditure
in elderly care, and therefore informal care should be
taken into account when formulating policies for long-
term care.

Competing interests
The authors have no financial or non-financial competing interests.

Authors' contributions
SK participated in the design and coordination of the study, performed the
statistical analysis and drafted the manuscript. IA-R participated in the design
and coordination of the study and drafted the manuscript. HH tutored and
participated in the statistical analysis and helped draft the manuscript. PR
participated in the design of the study and drafted the manuscript. All
authors have read and approved the final manuscript.

Acknowledgements
We wish to thank Senior Medical Researcher Katariina Hinkka and the Age
Study group members for kindly sharing their data with us. We thank
Research Professor Olli Kangas from the SII for his valuable comments
regarding our manuscript.
Author details
1Research Department, Social Insurance Institution of Finland, Helsinki,
Finland. 2Department of Biostatistics, University of Turku, Turku, Finland.
3Tampere School of Public Health, University of Tampere, Tampere, Finland.

Received: 15 June 2012 Accepted: 11 June 2013
Published: 15 August 2013
References
1. WHO: The World Health Report Executive Summary. The World Health

Organization; 1998.
2. Christencen K, Doblhammer G, Rau R, Vaupel J: Ageing populations: the

challenges ahead. Lancet 2009, 374:1196.
3. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J,

Seeman T, Tracy R, Kop WJ, Burke G, McBurnie MA, Cardiovascular Health
Study Collaborative Research Group: Frailty in older adults: evidence for a
phenotype. J Gerontol A Biol Sci Med Sci 2001, 56(3):M146–M156.

4. Kinsella K, Phillips D: Global Ageing: The challenge of success. A
publication of the Population Reference Bureau 2005, 60(1).

5. Mestheneos E, Triantafillou J: Supporting family carers of older people in
Europe - The Pan-European background report. Empirical evidence, policy
trends and future perspectives. Munster, Germany: LIT-Verlag; 2005. www.uke.
uni-hamburg.de/extern/eurofamcare/publikationen.php?abs=1.

6. Lo Sasso AT, Johnson RW: Does informal care from adult children reduce
nursing home admissions for the elderly? Inquiry 2002, 39(3):279–297.

7. Motel-Klingebiel A, Tesch-Roemer C, von Kondratowitz H: Welfare states do
not crowd out the family: evidence for mixed responsibility from
comparative analyses. Ageing & Society 2005, 25:863–882.

8. Viitanen T: Informal and formal care in Europe. Brussels: ENEPRI; 2007.
9. Van Houtven CH, Norton EC: Informal care and health care use of older

adults. J Health Econ 2004, 23(6):1159–1180.
10. Bolin K, Lindgren B, Lundborg P: Informal and formal care among single-

living elderly in Europe. Health Econ 2008, 17(3):393–409.
11. Bonsang E: Does informal care from children to their elderly parents

substitute for formal care in Europe? J Health Econ 2009, 28(1):143–154.
12. Bond J, Farrow G, Gregson BA, Bamford C, Buck D, McNamee P, Wright K:

Informal care giving for frail older people at home and in long-term care
institutions: who are the key supporters? Health Soc Care Community
1999, 7(6):434–444.

13. Hinkka K, Karppi SL, Aaltonen T, Ollonqvist K, Gronlund R, Salmelainen U,
Puukka P, Tilvis R: A network-based geriatric rehabilitation programme:
study design and baseline characteristics of the patients. Int J Rehabil Res
2006, 29(2):97–103.

14. THL: Hospital discharge register, HILMO. Helsinki: SII: Social Insurance
Institution; 2009. http://www.thl.fi/fi_FI/web/fi/tilastot/tiedonkeruut/hilmo.
Accessed 2/6, 2009.

15. SII: Social Insurance Institution Registers; 2009. http://www.kela.fi/web/en/
statistics. Accessed 4/6, 2009.

16. Official Statistics of Finland (OSF): Social Protection Expenditure [e-publication].
Helsinki: Statistics Finland. http://www.stat.fi/til/sosmen/index_en.html.
Accessed 06/26, 2011.

17. Stabile M, Laporte A, Coyte PC: Household responses to public home care
programs. J Health Econ 2006, 25(4):674–701.

18. Granger C, Hamilton B, Keith R, Zielezny M, Sherwin F: Advances in functional
assessment for medical rehabilitation. Top Geriatr Rehabil 1986, 1:59–74.

19. Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M, Leirer VO:
Development and validation of a geriatric depression screening scale: a
preliminary report. J Psychiatr Res 1982, 17(1):37–49.

20. Folstein MF, Folstein SE, McHugh PR: “Mini-mental state”. A practical
method for grading the cognitive state of patients for the clinician.
J Psychiatr Res 1975, 12(3):189–198.

21. Bowling A: Just one question: if one question works, why ask several?
J Epidemiol Community Health 2005, 59(5):342–345.

22. Sintonen H: The health-related quality of life (HRQoL) instrument. Helsinki:
Sintonen; 2009. http://www.15d-instrument.net/15d. Accessed 09/01, 2009.

23. Hujanen T: Terveydenhuollon yksikkökustannukset Suomessa vuonna
2001. (Unit cost of health care service in Finland 2001). 2003. Themes 1.

24. Goldstein H: Multilevel statistical models. 3rd edition. London: Arnold; 2003.
25. Twisk JWR: Applied multilevel analysis: a practical guide. Cambridge:

Cambridge University Press; 2006.

http://www.uke.uni-hamburg.de/extern/eurofamcare/publikationen.php?abs=1
http://www.uke.uni-hamburg.de/extern/eurofamcare/publikationen.php?abs=1
http://www.thl.fi/fi_FI/web/fi/tilastot/tiedonkeruut/hilmo
http://www.kela.fi/web/en/statistics
http://www.kela.fi/web/en/statistics
http://www.stat.fi/til/sosmen/index_en.html
http://www.15d-instrument.net/15d


Kehusmaa et al. BMC Health Services Research 2013, 13:317 Page 10 of 10
http://www.biomedcentral.com/1472-6963/13/317
26. Duan N: Smearing estimate: a nonparametric retransformation method.
1983(78):605.

27. Kehusmaa S, Autti-Ramo I, Helenius H, Hinkka K, Valaste M, Rissanen P:
Factors associated with the utilization and costs of health and social
services in frail elderly patients. BMC Health Serv Res 2012, 12:204.

28. Koskinen S, Lundqvist A, Ristiluoma N: Health, functional capacity and
welfare in Finland in 2011. 2012. Report 68/2012.

29. Jette AM, Tennstedt S, Crawford S: How does formal and informal
community care affect nursing home use? J Gerontol B Psychol Sci Soc Sci
1995, 50(1):S4–S12.

30. Kehusmaa S, Autti-Ramo I, Valaste M, Hinkka K, Rissanen P: Economic
evaluation of a geriatric rehabilitation programme: a randomized
controlled trial. J Rehabil Med 2010, 42(10):949–955.

31. Ehsan L: Labour supply effects of informal care giving in Canada.
Canadian Public Policy / Analyse de Politiques 2006, 32(4):413–429.

32. Viitanen TK: Informal elderly care and female labour force participation
across Europe. Sheffield Economic Research Paper Series 2005, 13. Online-
Resource, 29.

33. Rostgaard T: Social care regimes - the configuration of care for children
and Olser people in Europe. 2003.

doi:10.1186/1472-6963-13-317
Cite this article as: Kehusmaa et al.: Does informal care reduce public
care expenditure on elderly care? Estimates based on Finland’s Age
Study. BMC Health Services Research 2013 13:317.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Sample
	The framework for health care and social services in Finland
	Study variables
	Care patterns
	Background variables
	Health and functional ability
	Rehabilitation
	Formal care expenditure

	Data analysis

	Results
	Total expenditure

	Discussion
	Conclusions
	Competing interests
	Authors' contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


