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What is known about this topic

• Physical disability and cognitive
impairment are the most important
predictors of the amount of public
home care received by elderly
individuals.

• Elderly individuals who live with a
cohabitant receive less public home
care than those elderly individuals
who live alone.

• Challenging behaviour is an
important predictor of the amount
of care received by intellectually
disabled individuals.

What this paper adds

• The marginal effect of physical
disability on care provided to
elderly individuals depends on
individuals’ level of cognitive
impairment and vice versa.

• Elderly male recipients of care who
live with a cohabitant receive
substantially less public care than
elderly female recipients who live
with a cohabitant.

Abstract
This study reports an analysis of factors associated with home care use in
a setting in which long-term care services are provided within a publicly
financed welfare system. We considered two groups of home care
recipients: elderly individuals and intellectually disabled individuals.
Routinely collected data on users of public home care in the municipality
of Trondheim in October 2012, including 2493 people aged 67 years or
older and 270 intellectually disabled people, were used. Multivariate
regression analysis was used to analyse the relationship between the time
spent in direct contact with recipients by public healthcare personnel and
perceived individual determinants of home care use (i.e. physical
disability, cognitive impairment, diagnoses, age and gender, as well as
socioeconomic characteristics). Physical disability and cognitive
impairment are routinely registered for long-term care users through a
standardised instrument that is used in all Norwegian municipalities.
Factor analysis was used to aggregate the individual items into composite
variables that were included as need variables. Both physical disability
and cognitive impairment were strong predictors of the amount of
received care for both elderly and intellectually disabled individuals.
Furthermore, we found a negative interaction effect between physical
disability and cognitive impairment for elderly home care users. For
elderly individuals, we also found significant positive associations
between weekly hours of home care and having comorbidity, living
alone, living in a service flat and having a safety alarm. The reduction in
the amount of care for elderly individuals living with a cohabitant was
substantially greater for males than for females. For intellectually disabled
individuals, receiving services involuntarily due to severe behavioural
problems was a strong predictor of the amount of care received. Our
analysis showed that routinely collected data capture important
predictors of home care use and thus facilitate both short-term budgeting
and long-term planning of home care services.

Keywords: cognitive impairment, elderly, intellectual disability, physical
disability, predictors, service use

• Physical disability is an important
predictor of the amount of care
received by intellectually disabled
individuals.

Introduction

An ageing population increases the fiscal pressure on the long-term care
sector. In addition, many countries are increasingly aiming to enable peo-
ple who need assistance to live at home for as long as possible, and a
wide range of public healthcare and social services have been established
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to achieve this goal (TNS Opinion & Social 2007,
Tarricone & Tsouros 2008). Although the majority of
long-term care users are elderly individuals, there are
other resource demanding groups, such as intellectu-
ally disabled persons. During the past decade,
services provided to people with intellectual disabili-
ties have been deinstitutionalised and replaced by
service flats or sheltered housing units in many wes-
tern countries. Such deinstitutionalisation is moti-
vated by the idea that intellectually disabled persons
should be able to live independently, as the rest of
the community does (Mansell et al. 2007).

To plan services, predict costs and allocate
resources, information about the determinants of the
need for home care services is important. A large
body of literature from the 1980s and 1990s discusses
the utilisation of home care (see Kadushin 2004 for a
review), and in the past few years, interest in this
topic has increased. Studies within this research
stream differ in that some discuss factors that can
predict whether or not an individual uses home care
(Larsson et al. 2006, Blomgren et al. 2008, de Meijer
et al. 2009, Sigurdardottir et al. 2012), whereas others
investigate factors that can predict the amount or vol-
ume of care used (Boaz & Hu 1997, Hayward et al.
2004, Meinow et al. 2005). These studies capture dif-
ferent aspects of home care, as individual determi-
nants of home care use may differ from the
determinants of the amount of care received.

In the literature, the Andersen–Newman model is
frequently used to identify and structure individual
determinants of health service use (Andersen 1995,
Andersen & Newman 2005). Within this model, three
groups of determinants are emphasised: need vari-
ables (e.g. functional and health status), predisposing
variables (e.g. age, gender) and enabling variables
(e.g. living arrangements).

For physical disabilities, activities of daily living
(ADL) and instrumental activities of daily living
(IADL) are need variables that are consistently found
to be strong predictors of both the use and the
amount of home care services (Boaz & Hu 1997, Hay-
ward et al. 2004, Kadushin 2004, Meinow et al. 2005,
Hammar et al. 2008, de Meijer et al. 2009). The effect
of cognitive impairment on the probability of use and
the amount of care received is less clear (Roelands
et al. 2003, Hayward et al. 2004, Kadushin 2004).
However, Meinow et al. (2005) found that cognitive
impairment is a main predictor of the amount of pub-
lic home care received, and Stoddart et al. (2002)
found that cognitive impairment increases the proba-
bility of statutory home care use by almost fivefold in
the elderly individuals aged 65 years. Using a com-
posite variable of physical disability and cognitive

impairment, Kalseth (2003) found a non-linear
association between this variable and the weekly
hours of formal care received by public home care
recipients.

Other health-related need variables mentioned in
the literature include diagnosis; comorbidity; physi-
cal, psychological and emotional well-being; and self-
rated health status. The results related to these vari-
ables are mixed, and the effects are often non-signifi-
cant (Algera et al. 2004, Kadushin 2004, Hammar
et al. 2008, Sævareid et al. 2012). A large survey of
dependent elderly people living at home indicates
that individuals with poor self-rated health and
chronic conditions are more likely to use both formal
and informal care (Rodr�ıguez 2013). Further, people
with dementia are nearly five times more likely to
use public home care than other older people living
alone (Larsson & Silverstein 2004). Studies have also
shown the effects of depressive mood (Roelands et al.
2003), psychosocial well-being (Hammar et al. 2008)
and emotional problems (Stoddart et al. 2002) on
home care use.

Predisposing factors such as age and gender may
also explain the use of home care services. Indeed,
age is reported to be a stronger predictor of home
care use than need variables (Kadushin 2004, Meinow
et al. 2005, Blomgren et al. 2008, de Meijer et al. 2009,
Sigurdardottir et al. 2012). However, the effect of gen-
der is less clear (Roelands et al. 2003, Kadushin 2004).
The results mostly show that home care use is higher
among women; nevertheless, the gender effect may
depend on the inclusion of living arrangements in the
analysis (Blomgren et al. 2008).

The literature is inconclusive with regard to the
effect of socioeconomic status, as measured by educa-
tion and income, on home care use (Meinow et al.
2005, Blomgren et al. 2008, Sævareid et al. 2012). The
inconclusive results reported in the literature may
arise because education and income may capture dif-
ferent mechanisms. On the one hand, they may repre-
sent predisposing factors that capture differences in
health conditions and health-promoting and health-
care-seeking behaviour in different social segments.
On the other hand, education and income may be
enabling factors that facilitate or hinder access.

Living arrangements and access to informal care
represent other potential enabling factors. Dependent
people who live alone typically have higher use of
formal care than people who live with spouses or
children (Stoddart et al. 2002, Kadushin 2004, Blom-
gren et al. 2008, Hammar et al. 2008). Algera et al.
(2004), however, report more mixed results for
patients with long-term conditions. Many elderly
individuals receive informal care from relatives or

© 2015 John Wiley & Sons Ltd298

Ø. Døhl et al.



friends in addition to public home care. On the one
hand, informal care may reduce the need for public
care (Hayward et al. 2004, Blomgren et al. 2008, de
Meijer et al. 2009). On the other hand, informal care
may complement public care for individuals with
excessive needs (Døhl et al. 2014). Furthermore, infor-
mal care may have a positive effect on formal care
because informal care givers, such as children, act as
advocates. Blomgren et al. (2008) reported that the
elderly individuals who receive help from children
and the elderly individuals without children had
higher use of home care than elderly individuals with
children who do not provide informal care. The pos-
sibility of informal care being a result of the level of
public care rather than the other way round implies
that this variable may be estimated with bias. We
return to this point below.

Studies of home care services provided to people
with intellectual disabilities have focused on the
effects of challenging behaviour (Hallam et al. 2002,
Knapp et al. 2005). Although their intellectual disabil-
ity is the main reason for the provision of public ser-
vices for these individuals, physical disabilities can
also restrict their participation in the community.
Nevertheless, few studies have investigated the effect
of physical disability variables as predictors of the
need for home care services for intellectually disabled
individuals. Studies of individuals with a mild or
moderate intellectual disability indicate that they
have difficulties performing some ADL, and that
these activities can be improved by training (Kottorp
et al. 2003, H€allgren & Kottorp 2005). In addition, in
a nursing home setting, physical disability is as
important for elderly individuals with intellectual dis-
abilities as for other elderly individuals for describing
the need for nursing home services (Martin et al.
2011).

Overall, the literature provides mixed conclusions
regarding both the type of factors that explain the
use of formal home care, and the relationships
between these factors and the need for care. This
study builds on existing literature, and aims to
explore the determinants of the amount of provided
home care in two groups of recipients: elderly individ-
uals aged 67 years or older and intellectually disabled
individuals aged 18 years or older. In addition to
variables discussed in the literature that we believe
are particularly relevant in our setting, the analysis is
based on data that are routinely collected for all
home care recipients in Norwegian municipalities.
Thus, a secondary aim of the study was to determine
whether individual users’ routine data may be used
for both short- and long-term planning of long-term
care in a public setting.

Methods

In Norway, municipalities are required by law to
provide necessary primary health and long-term care
services to their citizens. However, the municipalities
have the authority to define the extent of need, the
amount of care supplied and the type of care (i.e.
home or institutional care). Home care services are
delivered almost free of charge, with only a limited
income-dependent co-payment for certain home help
services, such as house cleaning. Nursing care is free
of charge.

The study setting was the municipality of Trond-
heim, which has a population of approximately
180,000 inhabitants. Two types of home care recipi-
ents were included. The first group included 2493
individuals and consisted of all recipients of home
care services aged 67 years or older. We refer to
these individuals as ‘elderly’, and home care recipi-
ents constituted approximately 13% of the elderly
population. The second group consisted of 270 intel-
lectually disabled people aged 18 years or older liv-
ing in community-based homes with 24-hour access
to care personnel. This group constituted approxi-
mately 50% of individuals older than 16 years and
diagnosed as intellectually disabled in the municipal-
ity Ministry of Local Government and Modernisation
(2013).

Dependent variable

Our dependent variable was the amount of home
care received by each individual, measured as
accrued time. Time was registered electronically as
minutes per visit with the use of hand-held comput-
ers. In the groups of intellectually disabled individu-
als, accrued time was registered after each shift. In
the analysis reported in this study, time was sum-
marised into hours per week, averaged over a per-
iod of 4 weeks in October 2012. Only time spent
with users (‘face-to-face services’) was registered. In
both groups, both home help services and nursing
care were included. In the group of intellectually
disabled individuals, day care services were also
included.

In selecting the explanatory variables, we used the
framework from Andersen and Newman (2005), but
recognised that the use of routinely collected adminis-
trative data limits the availability of variables. For the
need variables, we used physical disability and cognitive
impairment, diagnosis and comorbidity. We included age
and gender as predisposing variables. The enabling
variables included informal care, living arrangements
and having a safety alarm.
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Need variables
Physical disability and cognitive impairment were
measured using a register-based information system
called ‘Individual nursing and care statistics’ (IPLOS),
which has been mandatory in all Norwegian munici-
palities since 2006. IPLOS covers all recipients of
nursing home and home care services. The characteri-
sation of disability in IPLOS is based on the princi-
ples described by the World Health Organization’s
(WHO) classification of disabilities (WHO 1980) and
is similar to the Canadian Syst�eme de Mesure de
l’Autonomie Fonctionnelle/The functional autonomy
measurement system (SMAF) (Hebert et al. 1988). We
used 15 items from the IPLOS system in the analysis
(Table 1). Each item was scored from 1 to 5, with 1
indicating no disability, 2 indicating some difficulties
performing the task or the ability to perform the task
with reduced quality, but without need for assistance
and 3 or higher indicating an increasing need for
care. In Trondheim, scoring is performed only by
trained and licensed personnel.

Factor analysis was used to construct aggregate
disability measures. For elderly home care users, the
factor analysis revealed two factors representing
physical disability [i.e. ADL, mobility and IADL
(items 1–9 in Table 1)] and cognitive and behavioural
impairment (items 10–15). In the group of intellectu-
ally disabled individuals, the factor analysis identified
behavioural impairment as a separate factor (item
15), whereas the other items were grouped into one
common composite factor, which constitutes both
physical disability and cognitive impairment (items
1–14).

The composite variables were constructed as the
average score of the items contained in each factor.

For elderly users, we included the three most fre-
quently occurring diagnoses: dementia/Alzheimer’s dis-
ease, stroke and diabetes. Diagnoses were registered
according to the International Classification of Pri-
mary Care (ICPC) system. Comorbidity was defined as
having two or more ICPC-coded diagnoses (Fried
et al. 2004). Diagnoses were not available for intellec-
tually disabled users.

For intellectually disabled users, we included, in
addition to disability (related to physical and cognitive
impairment) and behavioural impairment, the use of coer-
cive measures as an explanatory variable. The use of
coercive measures captures recipients who have the
most severe behavioural problems, and generally
means that some of the services provided are invol-
untary from the point of view of the user. The use of
coercive measures is strongly regulated by law.

Predisposing variables
The elderly recipients were divided into three groups
based on age: 67–79, 80–89 and 90 years and older.
The intellectually disabled individuals were grouped
into four groups based on age: 18–29, 30–39, 40–49
and 50 years and older. We also adjusted the analysis
for gender.

Enabling variables
Regarding informal care, the data from the municipal-
ity enabled us to separate care recipients into the fol-
lowing groups: no informal care, less than 3 hours
per week, 3–9 hours per week, more than 9 hours

Table 1 Disability and impairment variables from ‘Individual nursing and care statistics’ (IPLOS) used in the analysis, its classification

and factor analysis classification

Variables Classification Elderly Intellectually disabled

1 Eating ADL

Physical disability

Physical and cognitive composite score

2 Dressing ADL

3 Personal hygiene ADL

4 Using the toilet ADL

5 Indoor mobility Mobility

6 Outdoor mobility Mobility

7 Cooking IADL

8 Housekeeping IADL

9 Shopping IADL

10 Maintaining own health Cognitive impairment

Cognitive impairment

11 Communication Cognitive impairment

12 Social interaction Cognitive impairment

13 Daily decision-making Cognitive impairment

14 Memory Cognitive impairment

15 Behavioural impairment Cognitive-/Behavioural impairment Behavioural impairment

ADL, activities of daily living; IADL, instrumental activities of daily living.

9>=
>;

9>>>>>>>>>>>>=
>>>>>>>>>>>>;

9>>>>>>=
>>>>>>;
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per week and a category ‘yes, but unknown
amount’.

Two variables describing the living arrangements of
care recipients were included: whether users were liv-
ing alone or with a cohabitant and whether users
lived in their own home or in one of two types of ser-
vice flats. One type of service flat (also called extra
care sheltered housing) offers 24-hour service and is
very similar to a nursing home. For elderly recipients,
this type of living arrangement was not included in
the analysis. The other type of service flat is similar
to ordinary home care services. These service flats
differ, however, from ordinary home care services in
that they are localised together, have special features
and share a common pool of personnel. All intellectu-
ally disabled individuals in this study lived in service
flats with 24-hour access to services.

Having a safety alarm may act as a substitute for
home care, but may also signal greater need. We also
included a dummy variable for individuals who had
a short-term stay at a nursing home or rehabilitation
institution during the analysis period. A short-term
stay in an institution obviously reduces the amount
of home care received during that period. Unfortu-
nately, the available information was limited to
whether the individual had a short-term stay during
the analysis period and not the length of stay. This
variable was therefore included solely as a control
variable. Safety alarm and short-term stay were not
relevant variables for the intellectually disabled
individuals.

Statistical methods

Multivariate regression analyses were used. Trond-
heim is administratively divided into 12 districts for
elderly home care recipients and 9 for intellectually
disabled recipients. We adjusted for possible hetero-
geneity between these districts by using dummy
variables. Single disability variables were treated as
discrete variables in the analysis, and factors contain-
ing an average of several ordinal variables were trea-
ted as continuous variables. For both groups, a
Cook–Weisberg test indicated the presence of hetero-
scedasticity. We therefore used White’s heteroscedas-
ticity-consistent estimators (White 1980). Because of
the skewed distribution of the error term, a natural
logarithm was used to normalise the distribution.
For categorical dummy variables or discrete vari-
ables, Kennedy’s approximation was used to adjust
the data for bias (Kennedy 1981, Jan van Garderen
& Shah 2002). The estimated coefficient for a
continuous variable was interpreted as the percent-
age increase in outcomes resulting from a one-unit

increase in the explanatory variables measured by
the exponential.

All analyses were performed in SPSS version 21
and Stata version 13.

Ethics

The study was approved by the Regional Committee
for Medical and Health Research Ethics and the
Ombudsman for Research at the Norwegian Social
Science Data Services. All data from the municipality
were anonymised.

Results

Description of the study population

Elderly individuals living at home received an aver-
age of 3.1 hours of public care per week (Table 2),
ranging from a minimum of 0.05 hours to a maxi-
mum of 68.6 hours. The median value was 1.8 hours
per week. The average score was 2.24 for physical
disability and 1.77 for cognitive impairment. Thus, on
average, physical disability would seem to represent
a higher challenge than cognitive impairment. Sixty-
six per cent of the home dwelling elderly individuals
were female, and 50% of cohabitating elderly individ-
uals were female. Seventy-one per cent of care recipi-
ents were living alone. This percentage is slightly
higher than the population average (69%) in Trond-
heim and the national average (70%) for individuals
older than 67 years (Statistics Norway 2013).

Intellectually disabled individuals received an aver-
age of 62.6 hours of public health and social services
per week (Table 3), ranging from a minimum of zero
hours to a maximum of 211 hours. As more than one
person may provide services, the amount of care can
exceed 168 hours per week. The median value was
55.3 hours per week. The average score for physical
and cognitive impairment was 3.21, and the corre-
sponding score for behavioural impairment was 2.86.
Again, physical disability, on average, represented a
higher challenge than cognitive impairment, and the
scores were also higher than the corresponding scores
for the elderly individuals. Forty-six per cent of intel-
lectually disabled individuals were female.

Multiple regression analysis

Both physical disability and cognitive impairment
were strongly and positively associated with the
amount of home care provided to elderly home care
recipients (Table 4). Notably, we found a negative
interaction effect between physical disability and
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cognitive impairment; thus, the effect of each of these
factors on the amount of care provided decreased as
the level of the other factor increased. At the mean
value of cognitive and behavioural impairment score,
the marginal effect of a one-point increase in physical
disability score [i.e. e1.18�0.22*1.77 � 1] was an increase

of 120% in the amount of care provided. At the mean
value of physical disability score, the marginal effect
of a one-point increase in cognitive and behavioural
impairment score [i.e. e1.00�0.22*2.24 � 1] was an
increase of 66% in the amount of care provided.
Assuming a median amount of care at 1.78 hours per

Table 2 Descriptive statistics for elderly home care recipients: average amount of public care per week with standard deviation (SD),

95% confidence interval (CI) and physical disability and cognitive impairment score

Percentage Mean score (SD)

Elderly N = 2493

Median hours Mean hours (SD) 95% CI for mean

Home care 1.78 3.12 (4.40) (2.94, 3.29)

Need variables

Physical disability

Score 1–1.99 39

2.24 (0.77)

0.71 1.22 (1.31) (1.14, 1.30)

Score 2–2.99 43 2.41 2.98 (2.64) (2.82, 3.14)

Score 3–3.99 15 4.68 6.14 (5.26) (5.61, 6.68)

Score 4–5 3 13.67 15.86 (12.51) (12.91, 18.82)

Cognitive and behavioural impairment

Score 1–1.99 67

1.77 (0.58)

1.13 2.05 (2.70) (1.92, 2.18)

Score 2–2.99 28 3.21 4.74 (5.30) (4.35, 5.13)

Score 3–3.99 5 5.51 8.12 (8.88) (6.53, 9.71)

Score 4–5 0

Diagnosis

Dementia/Alzheimer’s disease 9 2.92 3.91 (4.00) (3.87, 4.44)

Stroke 12 2.26 4.22 (6.06) (3.53, 4.92)

Diabetes 11 2.29 3.57 (4.34) (3.06, 4.09)

Comorbidity

0–1 diagnosis 44 1.26 2.62 (3.87) (2.39, 2.84)

2+ diagnosis 55 2.18 3.53 (4.75) (3.28, 3.78)

Predisposing variables

Age

67–79 28 1.43 3.39 (5.98) (2.94, 3.83)

80–89 54 1.75 2.86 (3.56) (2.67, 3.05)

90+ 18 2.56 3.46 (3.74) (3.11, 3.80)

Gender

Female 66 1.84 3.18 (4.48) (2.97, 3.40)

Male 34 1.63 2.99 (4.23) (2.70, 3.27)

Enabling variables

Informal care

No informal care 12 0.92 2.12 (3.14) (1.76, 2.48)

Less than 3 hours 31 1.67 2.67 (3.30) (2.44, 2.91)

3–9 hours 27 2.22 3.47 (3.93) (3.17, 3.77)

9 hours or more 8 2.59 5.57 (8.17) (4.39, 6.76)

Unknown amount 19 1.81 3.26 (4.99) (2.81, 3.70)

Cohabitant

Living alone 71 1.95 3.28 (4.30) (3.07, 3.48)

Cohabitant 27 1.55 2.82 (4.76) (2.46, 3.18)

Service flat

No 89 1.61 2.67 (3.62) (2.51, 2.82)

Yes 11 4.74 6.76 (7.42) (5.88, 7.64)

Safety alarm

No 16 0.75 1.60 (2.61) (1.35, 1.86)

Yes 84 2.08 3.40 (4.61) (3.21, 3.60)

Other

Short-term stay

None 94 1.79 3.12 (4.42) (2.94, 3.30)

1 or more 6 1.78 3.01 (4.12) (2.34, 3.67)
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week, this would imply an increase of respectively
2.14 and 1.17 hours per week. For a marginal effect
of one-point increase in cognitive and behavioural
impairment, the negative interaction effect is larger
than the direct effect for physical disabilities above
4.55. Only 0.8% of the home dwelling elderly individ-
uals had score above 4.55. For a marginal effect of
one-point increase in physical disability, the negative
interaction effect is not larger than the direct for any
score within the definition area 1–5.

Type of diagnosis was not associated with the
amount of provided care. However, we found a posi-
tive association between comorbidity and the amount
of care provided. On average, elderly individuals
with comorbidity received 21% more care than indi-
viduals without comorbidity.

We found a weak association between age and the
amount of care provided to elderly individuals older
than 90 years. Moreover, intellectually disabled men
received 18% less care than intellectually disabled
women. However, for the elderly individuals, we
found no direct association with gender, for those liv-
ing alone. Those living with a cohabitant received
substantially less care than those living alone. Fur-
thermore, the consequence of living with a cohabitant
differed between men and women. Females living
with a cohabitant received 30% less home care than
those living alone. Furthermore, the amount of home
care was an additional 19% less for men living with a
cohabitant than for females living with a cohabitant.

We found no association between access to infor-
mal care and the amount of publicly provided care

Table 3 Descriptive statistics for intellectually disabled home care recipients: average amount of public care per week with standard

deviation (SD), 95% confidence interval (CI) and physical disability, and cognitive impairment and behavioural impairment score

Percentage Mean score (SD)

Intellectually disabled N = 270

Median hours Mean hours (SD) 95% CI for mean

Total amount of care 55.3 62.6 (39.8) (57.9, 67.4)

Home care 75 36.0 47.2 (38.2) (42.7, 81.8)

Need variables

Physical and cognitive composite

Score 1–1.99 5

3.21 (0.86)

18.2 33.1 (32.5) (15.3, 50.9)

Score 2–2.99 37 43.1 49.2 (33.2) (42.7, 55.7)

Score 3–3.99 35 58.4 67.1 (39.6) (59.1, 75.2)

Score 4–5 23 75.8 83.4 (40.0) (73.5, 93.3)

Behavioural impairment

Score 1 21

2.86 (1.16)

45.5 45.8 (29.7) (38.1, 53.6)

Score 2 8 38.5 58.5 (47.9) (38.4, 78.6)

Score 3 39 52.0 55.0 (32.8) (48.7, 61.4)

Score 4–5 32 77.9 83.8 (42.4) (74.8, 92.8)

Use coercive measures

No 84 47.6 53.1 (34.5) (48.5, 57.8)

Yes 16 92.9 96.6 (39.0) (86.6, 106.6)

Predisposing variables

Age

18–29 29 62.8 64.1 (40.7) (54.9, 73.2)

30–39 20 55.7 68.4 (49.4) (55.3, 81.5)

40–49 28 52.4 58.5 (34.9) (50.3, 66.1)

50+ 23 54.7 61.1 (34.5) (52.5, 69.8)

Gender

Female 46 55.8 64.0 (40.6) (56.9, 71.2)

Male 54 54.8 61.4 (39.2) (55.0, 67.8)

Enabling variables

Informal care

No informal care 44 54.9 62.1 (38.2) (55.2, 69.0)

0.1–3 hours 37 57.1 65.8 (43.5) (57.2, 74.4)

3–9 hours 8 52.7 56.4 (34.1) (42.1, 70.8)

9 hours or more 6 51.8 48.7 (32.0) (33.0, 64.5)

Unknown amount 5 63.7 70.3 (41.3) (48.5, 92.1)

Service flat

No 0

Yes 100
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for elderly or for intellectually disabled care
recipients.

Individuals who lived in a service flat received
62% more help than those who did not, and individ-
uals with a safety alarm received 18% more help than
those without a safety alarm.

The results for the smaller group of intellectually
disabled individuals are shown in Table 5. We found a
positive association between the composite index of
physical disability and cognitive impairment and the
amount of care provided. For the average care recipi-
ent, the marginal effect of a one-point increase in the
composite index was an increase of 77% in weekly care
hours. A one-point change in behavioural impairment
increased the amount of public care provided by 50%.
We found no interaction effect between the composite
index of physical disability and cognitive impairment
and the variable describing behavioural impairment.
Individuals who underwent coercive measures
received 56% more care per week than individuals
who did not undergo such measures.

The model explained 29% of the variation in the
amount of care received by intellectually disabled
individuals and 45% of the variation in the amount

of care received by elderly individuals, both
measured with an adjusted R2.

Discussion

Variables reflecting physical disability and cognitive
impairment have been shown to be good predictors of
the probability of receiving home care for elderly indi-
viduals. In our analysis, an increase in physical disabil-
ity increased the provision of public care to a greater
extent than an increase in cognitive impairment. One
interpretation of this result is that physical disability is
more important for the amount of care than cognitive
impairment. On the other hand, it might reflect that
the system is not as well aware of the needs of individ-
uals with cognitive impairments as it is for individuals
with physical impairments. While our data do not
make it possible to follow up this, a potential underes-
timation of the needs of people with cognitive needs
should be a subject for further studies.

Consistent with other studies, we found that physi-
cal disability is a strong predictor of the amount of
public home care received by elderly individuals;
however, here we found a strong effect of cognitive

Table 4 Regression results showing association with hours of public care per week in elderly individuals (n = 2493)

Est. coeff.* (Est. coeff.)† 95% CI P-value

Need variables

Physical disability 1.18 (1.02, 1.34) <0.001
Cognitive and behavioural impairment 1.00 (0.80, 1.22) <0.001
Physical 9 cognitive/behavioural �0.22 (�0.29, �0.14) <0.001
Dementia/Alzheimer’s disease 0.02 (0.02) (�0.12, 0.17) 0.755

Stroke �0.04 (�0.04) (�0.16, 0.08) 0.499

Diabetes 0.03 (0.03) (�0.09, 0.16) 0.618

Comorbidity 0.19 (0.21) (0.11, 0.27) <0.001
Predisposing variables

Age 80–89‡ 0.09 (0.09) (�0.00, 0.18) 0.058

Age 90+‡ 0.12 (0.12) (0.00, 0.24) 0.054

Male 0.01 (0.01) (�0.08, 0.11) 0.786

Enabling variables

0.1–3 hours§ 0.00 (�0.01) (�0.13, 0.12) 0.941

3–9 hours§ 0.07 (0.07) (�0.06, 0.21) 0.285

More than 9 hours§ 0.07 (0.07) (�0.11, 0.25) 0.457

Unknown amount§ 0.02 (0.02) (�0.12, 0.16) 0.748

Cohabitant �0.36 (�0.30) (�0.47, �0.24) <0.001
Male living with cohabitant �0.21 (�0.19) (�0.39, �0.04) 0.017

Service flat 0.48 (0.62) (0.36, 0.61) <0.001
Safety alarm 0.16 (0.18) (0.05, 0.28) 0.007

Other

Short-term stay �0.60 (�0.45) (�0.76, �0.44) <0.001
Intercept �0.95 (�1.17, �0.73) <0.001
Adjusted R2 0.45

*Twelve regional dummies were added, but not shown.
†Kennedy’s approximation for categorical variables: ðb̂0Þ ¼ ðeb̂�1

2V ðb̂Þ � 1Þ, where V (b̂) is the variance of the estimated coefficient b̂.
‡Age group 67–79 serves as a reference group.
§No informal care serves as a reference group.
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impairment. Our analysis also revealed an interaction
effect between physical disability and cognitive impair-
ment. Thus, across the population of elderly home care
recipients, the effect of worsening physical disability
on the amount of care provided decreased as the
degree of cognitive impairment increased and vice
versa. This finding may reflect a ‘scale effect’ in the
provision of care for physical disability and cognitive
impairment. A similar interaction effect has not been
reported in other studies on home care, but our finding
is consistent with findings reported in a Norwegian
nursing home setting (Døhl et al. 2014). Kalseth (2003)
also reports a diminishing marginal effect of a compos-
ite measure of physical disability and cognitive impair-
ment in home care users in a subsection of Norwegian
municipalities. Furthermore, Li & Conwell (2009) show
that worsening cognitive status, as well as depression,
predicts subsequent increases in ADL and IADL
scores, and an increased likelihood of dependency in
both domains of functioning in home care elders.
Moreover, Meinow et al. (2005) report that physical
disability and cognitive impairment explain 48.9% of
the variation in numbers of hours of home help in an
elderly (67 years and older) population, which is con-
sistent with our results. Outside the Scandinavian con-
text, studies from Canada have explained 37% of
variations in costs by using individual-level disability
variables (Bjorkgren et al. 2000, Poss et al. 2008).

The role of informal care (cohabitant, spouse or
children) in home care for the elderly individuals is

well documented. Filial informal care may act as a
substitute for and a complement to formal care; fur-
thermore, the amount of informal care is higher in
countries with stronger family ties (Bolin et al. 2008).
Our results indicate that cohabitants act as a substi-
tute for public care for the elderly individuals, and
that the effect of cohabitation on the amount of care
given can be quite substantial. We also found that
the effect of cohabitation differs between males and
females. Specifically, men living with cohabitants
received substantially less care than females. This
result implies that female cohabitants act as a substi-
tute for public care to a larger degree than male
cohabitants. Blomgren et al. (2008) find that men liv-
ing with a spouse have a lower probability of receiv-
ing formal help than those living alone, and that
those living with a spouse who provides help have
a lower probability of receiving formal help than
those living with a non-helping spouse. However,
such a difference was not found for women; both
groups living with their spouse do not differ from
the reference category of those living alone. We did
not find any effect of informal care on the amount
of formal care, beyond the effect captured with the
cohabitant variable. This finding is consistent with
Meinow et al. (2005). In a supplementary analysis in
which we excluded cohabitation, the effect of infor-
mal care remained insignificant (results not shown).
Also excluding informal care from the analysis did
not affect the other results; thus, we are less

Table 5 Regression results showing association with hours of public care per week in intellectually disabled individuals (N = 270)

Est. coeff.* (Est. coeff.)† 95% CI P-value

Need variables

Physical disability and cognitive impairment 0.57 (0.29, 0.84) <0.001
Behavioural impairment 0.42 (0.50) (0.04, 0.81) 0.032

Physical disability and cognitive impairment 9 Behavioural impairment �0.08 (�0.18, 0.01) 0.090

Coercive measures 0.45 (0.56) (0.26, 0.64) <0.001
Predisposing variables

Age 30–39‡ �0.15 (�0.16) (�0.50, 0.20) 0.387

Age 40–49‡ �0.07 (�0.07) (�0.33, 0.20) 0.627

Age 50+‡ �0.15 (�0.14) (�0.42, 0.12) 0.287

Male �0.20 (�0.18) (�0.39, �0.00) 0.045

Enabling variables

0.1–3 hours§ �0.05 (�0.05) (�0.26, 0.16) 0.644

3–9 hours§ 0.08 (0.07) (�0.26, 0.41) 0.650

More than 9 hours§ �0.13 (�0.16) (�0.68, 0.41) 0.625

Unknown amount§ �0.07 (�0.17) (�1.04, 0.90) 0.888

Intercept 1.48 (0.33, 2.63) 0.012

Adjusted R2 0.29

*Nine regional dummies were added, but not shown.
†Kennedy’s approximation for categorical variables: ðb̂0Þ ¼ ðeb̂�1

2V ðb̂Þ � 1Þ, where V (b̂) is the variance of the estimated b̂.
‡Age group 18–29 serves as a reference group.
§No informal care serves as a reference group.
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concerned about the potential estimation bias for this
variable.

None of the three types of diagnoses were associ-
ated with the amount of care given. Dementia has
been shown to be an important cause of disability
(Ag€uero-Torres et al. 1998), and it is also considered
as the most important cause of nursing home admis-
sion (Luppa et al. 2010). Larsson et al. (2006) find that
a diagnosis of dementia could increase the probability
of home care, at least for those living alone; however,
the authors did not include any measure of cognitive
impairment. When we excluded cognitive impair-
ment, the dementia diagnosis became clearly signifi-
cant (P < 0.001) (results not shown). Whether stroke
influenced the use of home care beyond the effect
captured by physical disability and cognitive impair-
ment is uncertain. Some argue that stroke is an
important predictor of nursing home admission in
elderly individuals living at home, apart from the
effect explained by physical impairment and cogni-
tive impairment (Luppa et al. 2010). Other research-
ers, however, suggest that the effect disappears after
disability is controlled for (Banaszak-Holl et al. 2004,
Lindholm et al. 2012). Our results are consistent with
research showing that the effect of stroke on home
care use disappears after disability is controlled for,
as we found that individuals with a stroke diagnosis
received significantly more care after we excluded
disability and impairment from the analysis. Thus,
the use of public home care by individuals who have
suffered a stroke may be sufficiently explained by
disability alone. Diabetes could also affect both physi-
cal disability and cognitive impairment (Gregg et al.
2002). Our findings suggest that given appropriate
measures of physical disability and cognitive impair-
ment, such measures more accurately explain the
amount of care relative to any of these three diagno-
ses. One reason for this finding is that diagnoses may
be too crude of a measure to accurately describe the
need for care. A diagnosis is a yes/no variable,
whereas the degree of disability resulting from a
diagnosis could vary substantially.

Our results suggest that comorbidity significantly
increased the amount of services provided. Several
studies have found that comorbidity among elderly
people is associated with worsened physical disability
and increased hospitalisation. Indeed, comorbidity
may act as a proxy for some underlying causes that
are not captured by physical disability or cognitive
impairment.

Our results suggest that elderly individuals living
in service flats received more care than elderly indi-
viduals in other living arrangements. This finding is
contrary to other studies reporting no effect between

individuals in different residential settings (Meinow
et al. 2005, Sævareid et al. 2012). We also found that
individuals with a safety alarm received more public
care than those without a safety alarm. Thus, living
in a service flat or having a safety alarm may substi-
tute for other care; it may also signal a higher need
for care. In addition, ease of access may increase the
amount of care. We cannot infer which of these
explanations is most relevant; therefore, these issues
require further investigation.

Behavioural impairment and coercive measures
were important predictors of care provided to intel-
lectually disabled care recipients. This finding sup-
ports the notion that behavioural problems are
among the strongest predictors of public care use for
intellectually disabled individuals (Hallam et al. 2002,
Knapp et al. 2005). Although intellectual disability is
the main reason that these individuals need public
services, physical disabilities may also restrict their
participation in the community. Few studies have
considered the effect of ADL or IADL as predictors
of need in this group (Rhoades & Altman 2001).
Studies on individuals with mild or moderate intel-
lectual disability have found that these individuals
may have problems with ADL and that their situa-
tion can be improved by training (Kottorp et al. 2003,
H€allgren & Kottorp 2005). Our findings indicate that
physical disability and cognitive impairment are
important factors explaining the variation in long-
term care provided to intellectually disabled service
recipients. We also found a gender difference, with
men receiving less care than women. Nevertheless,
the sample size for the intellectually disabled individ-
uals was less than optimal, and the small sample size
could have influenced the estimated effects. Further
research should thus include data from several
municipalities.

Forty-five per cent of the variation in public care
for the group of elderly care recipients and 29% for
the group of intellectually disabled care recipients
were explained by physical disability and cognitive
impairment in the analysis. These findings indicate
that physical disability and cognitive impairment,
and other predictors of public care could be used for
planning and budgeting purposes. The financing of
the home care sector in Europe is a complicated
mosaic, with a wide variety of funding and payment
systems for providers (Genet et al. 2011). If providers
are not compensated for differences in casemix, they
will adjust the level of care, and elderly (and intellec-
tually disabled) care recipients may thus receive vary-
ing amounts of care (Døhl et al. 2014).

Some possible caveats in this study should be
mentioned. First, although we included the entire
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population of elderly users, the sample does not
represent the entire elderly population. Thus, we are
likely to exaggerate the effect of physical disability
and cognitive impairment on the need for care in the
population. In addition, the results may not be read-
ily transferrable to other municipalities (or countries)
if they have different criteria for providing access to
services. Second, we did not include socioeconomic
variables in the analysis. Because some of the services
are subject to out-of-pocket payments and because
the payments are related to income, income level
should be considered in the analysis. However, pay-
ment is restricted to help with practical tasks, such as
house cleaning. If people with low income were more
disabled than those with high income, then income
could be a confounder. Nevertheless, only 9% of the
total amount of delivered services were paid services,
and the rest of the services were provided free of
charge. We therefore consider this potential con-
founding effect to be a minor concern.

For elderly and intellectually disabled care recipi-
ents, 55% and 71%, respectively, of the variation in
the amount of care given remain unexplained; there-
fore, there is obvious room for further research into
the determinants of home care use.

Our results corroborate some of the results from
similar studies and provide new insights into the
effect of residential setting on the amount of care pro-
vided. The level of cognitive impairment influences
the marginal effect of worsened physical disability
and vice versa. Adding covariates to physical disabil-
ity, and cognitive and behavioural impairment pro-
vided useful insights into the actual provision of
services, but did not substantially increase the overall
explained variance.

The aim of this analysis was to contribute to the
understanding of the determinants of home care pro-
vision. We found that a standardised registration sys-
tem for physical disability, and cognitive and
behavioural impairment explained provided care rea-
sonably well for the elderly individuals, and that the
information was also valuable for the smaller and
possibly more heterogeneous group of intellectually
disabled individuals. Thus, by introducing standar-
dised registration of ADL, IADL and cognitive vari-
ables, public service providers will be able to plan
and organise their services more efficiently.

Financing and budgeting is a major challenge in
public provision of health and social services. Infor-
mation about the determinants of need will be useful
when fixed budgets are to be allocated between
service providers. Thus, our results could be an
important input when the aim is to establish a reim-
bursement system based on the recipient casemix.

Finally, we believe that information about the
determinants of need is valuable for those aiming to
improve the functioning of home care users.
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