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Abstract

Since the 1990s, Sweden has implemented aging-in-place policies increasing the share of older adults dependent on home
care instead of residing in care homes. At the same time previous research has highlighted that individuals receive home care
at a higher age than before. Consequently, services are provided for a shorter time before death, increasing reliance on family
and kin as caregivers. Previous studies addressing how homecare is distributed rely primarily on small surveys and are often
limited to specific regions. This study aims to ascertain how home care services are distributed regarding individual-level
factors such as health status, living arrangements, availability of family, education, and socioeconomic position. To provide
estimates that can be generalized to Sweden as a whole, we use register data for the entire Swedish population aged 65 +in
2016. The study's main findings are that home care recipients and the amount of care received are among the oldest old with
severe co morbidities. Receiving home care is slightly more common among women, but only in the highest age groups.
Childlessness and socioeconomic factors play a small role in who receives home care or not. Instead, the primary home care
recipients are those older adults living alone who lack direct support from family members residing in the same household.

Keywords Home care - Living arrangements - Health - Municipal care - Sweden

Introduction

Home care services to older adults are provided by Sweden’s
290 municipalities and are regulated through the Social Ser-
vices Act (Socialtjanstlag 2001:453). A central paragraph is
Ch. 1. §1, with its equity and social justice concept. Older
adults are entitled to care based on their needs regardless of
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Aging in place policies has resulted in sharp declines
in older adults who live in old-age care facilities.'Policies
have instead focused on support and services through home
care. At the peak of institutionalized care in Sweden in 1975,
9 percent of the population aged 65 + were in such facili-
ties (Sundstrom et al., 2011).% At present, about 4 percent
of older adults live in institutions (Johansson et al. 2018),
which reflects Sweden’s aging-in-place policy of replacing
institutional care with home care (Rodrigues et al. 2012).
This change, it is argued, is compensated by a re-familiza-
tion of home care where family and other kin take on greater
responsibilities (Johansson et al. 2018; Ulmanen and Sze-
behely 2015; Larsson 2006; Larsson et al. 2006; Sundstrom
et al. 2006).

Re-familization is, however, not a straightforward con-
cept. Several studies, mainly based on SHARE data,’
underline that the family care of older parents has always
played and still plays a significant role in Scandinavia/North-
ern Europe (See, for instance, Fihel et al. 2021; Albertini
and Kohli 2013; Hank and Buber 2009; Bordone 2009).
Data from Sweden 2009-2010 show that 31 percent of the
70+ population relied on extra help from non-cohabiting
family or friends, despite having home care. (Ulmanen and
Szebehely, 2015).

According to Fihel et al., proximity to family and close
kin plays a vital role in more extensive informal care, but
only if parents live within a kilometer. Consequently, the
number of hours a family can spend on care of their parents
decreases with distance (2021). However, how home care
is distributed to older adults and the role played by family
caregivers is complicated to disentangle. For instance, infor-
mal care can take many shapes and forms depending on the
specific situation and may differ from time to time.

When aging-in-place policies prioritize individuals in
higher age groups and with substantial care needs, family
support might be shifting from including ADL to almost

! The term ‘ageing in place’ implies that older people will remain
in the community, either in their family homes, in homes to which
they have moved in mid or later life, or in supported accommodation
of some type, rather than moving into residential care. (Davey et al.
2006, p. 20).

2 For aging adults with needs of care and support, two main types
exist in Sweden. Home care, which means that the person gets care in
their own residence. It could sometimes, under special circumstances,
include more advanced health care by visiting medical personnel. The
other main form is in Residential homes (Sérskilt boende) for peo-
ple with extensive health and social care requirements, i.e. they have
major medical and social needs and require around-the-clock care.

3 The Survey of Health, Ageing and Retirement in Europe (SHARE)
is a research infrastructure for studying the effects of health, social,
economic and environmental policies over the life course of citizens
from 28 European countries and Israel. http://www.share-project.org.
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exclusively IADL.* If we are experiencing such a policy-
induced shift affecting families' engagement, the distance to
family caregivers outside the household might play a lesser
role today than before. For instance, helping older parents
negotiating with authorities, banking, and other practi-
cal issues could be done over the telephone or computer,
regardless of proximity. Hypothetically, such help from a
distance could increase the possibility of parents getting
home care and the number of hours they receive rather than
the opposite.

A general concern is that studies on home care allocation
using representative national samples are lacking. Most of
our knowledge builds on relatively small, local samples or
surveys, often including less than 1000 individuals in the
relevant age groups. Limited sample sizes have also made
it difficult to assess whether are considerable differences
between municipalities in care allocation. We need larger
datasets given that individual factors such as age, health sta-
tus, economy, and socioeconomic position must be consid-
ered as well (see discussion in Savla et al. 2008).

Regional variations in home care must be considered
since Swedish municipalities face very different challenges.
For instance, in 2016, dependency ratios spanned from 50 to
almost 110, and municipal taxes, which finance home care,
extended from 29 to 35 percent (Statistics Sweden 2021).
There are also marked urban—rural differences in population
density, making it more challenging to provide services in
sparsely populated municipalities. This is especially true in
the Northern parts of Sweden. Therefore, studies based on
single or small clusters of municipalities will consequently
struggle with representativeness. As far as we know, our
study is the first to use linked register data for the entire
non-institutionalized Swedish population in 2016 aged 65
and older (N 1,900,546), thereby taking regional differ-
ences and individual characteristics of the recipients into
consideration.

Previous research has shown that the educational level of
older adults contributes to better health, especially among
the “younger old” (Sabater et al. 2020; Leopold 2018;
Torssander 2013). The Swedish system should be built on
the assessment of the need for care. However, there is a risk
that other factors contribute to the municipal decision of pro-
viding both home care per se and the number of hours pro-
vided. Factors such as education and the recipients' income
may influence the amount of care received—aspects that are

4 Activities of Daily Living (ADL) are activities in which people
engage on a day-to-day basis, such as washing, toileting, dressing,
feeding, mobility, and transferring. Instrumental activities of daily
living (IADL) are those activities that allow an individual to live
independently, such as shopping, preparing meals, housekeeping,
using transportation, taking medication and managing finances and
contacts with authorities.
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not directly linked to needs based on health. The munici-
palities heavily subsidize home care, but it still comes with
a monthly fee for the users—costs that might inhibit older
adults with lower income from applying for these services.’
A high-income level can make it possible for recipients to
directly pay for extra hours of services (Arpino et al. 2018;
Batljan et al. 2009; Neuberger and Preisner 2018). A higher
level of education could facilitate communication with
authorities and increase the knowledge about legal rights
to municipal care.

Our main objectives are to analyze how home care ser-
vices distribute and how such services, measured in mean
hours of care received, are allocated. We will use two indica-
tors. First, we determine the probability of receiving home
care dependent on the individual's demographic, socio-
economic, and health-related characteristics. Second, we
analyze the mean amount of care in hours per month that
an individual receives only among home care recipients,
depending on personal characteristics. Since concerns are
raised about whether municipalities can provide equitable
home care because of significant differences in economy and
demography (Plesner 2020), we will assess the variation in
care allocation across municipalities when controlling for
individual-level determinants.

To assess the potential impact of family caregivers, we
estimate differences between individuals who live alone and
those who cohabitate. We also estimate differences between
childless individuals and those having children. The expecta-
tion is that access to family caregivers reduces the amount
of care provided.

As gender roles between men and women may differ
in fulfilling a caregiving role, we also test for interactions
between living arrangements and sex.® The hypothesis is that
living with a spouse is potentially more critical for frail men
than women, as women would be more inclined to supply
informal care. We also assess the impact of the socioeco-
nomic status of potential care recipients in terms of educa-
tional level and income.

3> The monthly fee differs slightly between municipalities, with dif-
ferent models applied depending on how much home care that is
needed. Usually, services such as cleaning and shopping. comes as
separate extra costs.

% We use the term gender to describe the characteristics of women
and men that are socially constructed, while sex refers to the biologi-
cal definition of men and women which is the variable we have access
to in the registers.

Data and method
Data

We use linked register data for the entire non-institution-
alized Swedish population in 2016, aged 65 and older (N
1,900,546). Information on home care draws from the “Reg-
ister of municipal care for elderly and individuals with dis-
abilities in accordance with the Social Services Act, (SoL)”
[Registret Over insatser till dldre och personer med funktion-
snedsdttning]. This register is maintained by the National
Board of Health and Welfare. According to the Social Ser-
vices Act, municipalities must report the type and extent of
care services provided to citizens every month. This data
allows us to investigate potential differences in service provi-
sions dependent on the individual's demographic, socioeco-
nomic, and health-related characteristics.

For all analyses, we include individuals 65 years or older
living at home, surviving the entire year and thus potentially
being eligible for home care from January 1 until December
31, 2016. We linked the home care register to the “Reg-
ister of the Total Population (RTB)” at Statistics Sweden,
using the personal identification number used in all Swedish
administrative registers. We retrieved data on municipalities
of residence, sex, and age, coded into 5-year age groups,
with everyone older than 90 as a single group of oldest-old.
As for socioeconomic status, we use the “Longitudinal inte-
grated database for health insurance and labor market studies
(LISA)” at Statistics Sweden. From LISA, we use the highest
achieved education recorded according to the International
Standard Classification of Education (ISCED)—classifica-
tion system. We distinguish between primary, secondary,
undergraduate, and graduate-level education. Apart from
education, we also include information on the total dispos-
able income of the individual, coded into four income lev-
els corresponding to the quartiles of the income distribu-
tion. Finally, we used the “Dwelling register” at Statistics
Sweden to distinguish older adults living alone from those
that cohabitate. Most previous research has used the indi-
vidual's civil status as a proxy for living arrangements, thus
overestimating the proportion of individuals living alone.
In our data, among those listed as unmarried, widowed, or
divorced, almost one-third are cohabitating with someone.
It is important to note that almost all cohabiting older adults
live with their spouse/partner rather than adult children or
other relatives. Sweden has one of the lowest rates of older
adults living with their children in the developed world
(Rodrigues et al. 2012; Tacovou and Skew 2011). Although
many older adults may live near their children (Hjalm 2011),
only about 1.5 percent share a household with at least one
adult child (Albertini et al. 2018).

@ Springer
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Using the “Multiple generation register,” we link the indi-
viduals to children alive in 2016 and determine if at least one
of these children lives in the same municipality. In combina-
tion with the variable for living arrangements, this provides
information on the potential availability of family members
that can function as caregivers.

To get an estimation of the individuals' health status, we
calculated the Charlson Comorbidity Index (CCI) based
on the International Classification of Diseases Version 10
(ICD-10) diagnoses in the National inpatient register (NPR)
(Charlson et al. 1987; Charlson et al. 1994, as presented by
Brusselaers and Lagergren 2017). This version is an additive
index of 14 clinically relevant co morbidities associated with
increased mortality risk, including cancer, diabetes, demen-
tia, and myocardial infarction.” All primary and secondary
diagnoses in the NPR within the prior ten years are con-
sidered to estimate CCI scores.® We coded all individuals
that had no record of any co morbidities as Healthy, those
having one as Mild, two as Moderate, and three or more co
morbidities as Severe.

Statistical method

When analyzing the individual-level determinants of receiv-
ing home care and the mean monthly hours of care pro-
vided, we estimate multi-level logit and ordinary least square
models of the log odds of receiving homecare and the mean
monthly hours. To ensure accurate standard errors and con-
trol for variation in both outcomes across different munici-
palities, we include a municipal-level random intercept in
our logit and ordinary least squares (OLS) models to adjust
for any unobserved heterogeneity shared by individuals liv-
ing in the same municipality.

The multi-level approach is motivated because we expect
regional heterogeneity in home care supply as it is locally
funded and administered. Of Sweden’s 290 municipali-
ties, 59 did not report the number of hours provided. These
municipalities are excluded from the analysis of the provided
number of hours. In addition, we also excluded two addi-
tional municipalities from the OLS model as they exhibited
markedly inflated residuals. Thus, the OLS analysis is based
on 229 of Sweden's 290 municipalities. For our OLS analy-
sis of mean monthly hours, we also condition on individu-
als receiving personal care or services and exclude those
only having security alarms or “meals on wheels.” Our logit
model of receiving home care includes 288 municipalities.

7 Complete list: Myocardial infarction, congestive heart failure,
peripheral vascular disease, cerebrovascular disease, dementia
chronic pulmonary disease, rheumatic disease, liver disease, diabe-
tes mellitus, hemiplegia, paraplegia, renal disease, cancer, metastatic
tumors, and AIDS/HIV.

8 That is, CCI for 2016 is based on hospitalizations in 2006-2015.
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We excluded two municipalities because one exhibited
markedly inflated deviance residuals in our final model
specification, and one did not report any information to the
register in 2016. A complete list of the municipalities used
to calculate the probability of receiving care and the mean
monthly hours of care provided to the individual are found
in the online appendix.

We choose to analyze the dichotomous outcome of hav-
ing home care or not and the number of services received
in terms of mean monthly hours separately because the two
outcomes are not necessarily determined in the same way.
First, only about 10% of all individuals in our data receive
home care. Individuals excluded from home care by the
municipality can, by definition, only have zero hours of care.
Thus, they should not be included in the analysis of hours
provided for conceptual reasons. Second, including the large
share of individuals who do not receive home care creates
a heavily zero-inflated dataset and a skewed distribution of
the outcome variable. This would make accurate estima-
tions of the determinants of hours provided more challeng-
ing from a statistical point of view. It would necessitate a
more complex modeling approach such as zero-inflated Pois-
son regression rather than a more parsimonious and easily
interpretable ordinary least squares regression. Robustness
checks using zero-inflated models, including individuals
with zero hours, do not lead to any substantive differences
in conclusions (results available upon request). Therefore,
we chose the more parsimonious approach and modeled the
mean monthly hours using OLS only for individuals who
receive some care.

We use robust standard errors to relax the assumption
on the normality of residuals for the OLS model to ensure
accurate estimates as the outcome is positively skewed. Our
models are robust in terms of passing all standard diagnos-
tic tests and exhibit no signs of misspecification. The final
model specification was determined by likelihood ratio tests
of the variable's contribution to model fit and comparison of
Akaike information criterion (AIC) for alternative models
(Burnham and Anderson 2004). We are using the munici-
pality as our clustering variable allows for the intercept to
vary across municipalities. In this way, we can control for
unobserved heterogeneity shared by individuals living in the
same municipality (Rabe-Hesketh and Skrondal, 2012a, b).

For the logit model, we report exponentiated coefficients
as odds ratios exp(B), and in the OLS model, we report
standard coefficients in terms of the change in mean monthly
hours of a one-unit change in the independent variable. Dif-
ferences in the predicted probability to have home care
between individuals with different combinations of covari-
ate values are consistently reported as an average marginal
effect (AMESs) in graphs derived from the model estimates
reported in Table 2. Figures use two sets of probability
ranges. One for large effects ranging from 0 to 60% and one
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Table 1 Descriptive statistics Total No home care Has home care
showing relative column
frequencies for the total column (N=1840107) (N=1 658 605) (N=181502)
and relative row frequencies
for the share having/not having N % N % N %
home care Source Longitudinal Ace-orou
integrated database for health ge-group
insurance and labor market 65-69 551089 29.9 540 143 98.0 10 946 2.0
studies (LISA), Statistics 70-74 521 600 28.3 502 352 96.3 19 248 3.7
Sweden (SCB), Inpatient- 75-79 338245 184 311323 920 26922 8.0
register and SoL-register, 80-84 225 883 123 186560 82.6 39323 17.4
Government Board of Health
and Welfare 85-89 137 208 7.5 89 886 65.5 47 322 34.5
90+ 66 082 3.6 28 341 429 37 741 57.1
Sex
Men 858 499 46.7 795 841 92.7 62 658 7.3
Women 981 608 53.3 862 764 87.9 118 844 12.1
Household type
Cohabiting 1188779 64.6 1134175 95.4 54 604 4.6

Living alone

Level of education
Primary

Secondary

Under-graduate

Graduate level

Income quartile

-25%

26-50%

51-75%

76%-

Charlson index

Healthy

Mild

Moderate

Severe

Family availability

No living children

Child not in same municipality
Child in same municipality

651 328 354 524 430 80.5 126 898 19.5
625 305 34.0 537 230 85.9 88 075 14.1
746 632 40.6 682 906 91.5 63 726 8.5
191 121 10.4 178 703 93.5 12418 6.5
277 049 15.1 259 766 93.8 17 283 6.2
495 922 27.0 440 459 88.8 55463 11.2
513339 279 431 622 84.1 81717 15.9
465 183 253 432720 93.0 32463 7.0
365 663 19.9 353 804 96.8 11 859 3.2
1294 759 70.4 1219 448 94.2 75311 5.8
342 140 18.6 292 573 85.5 49 567 14.5
131377 7.1 100 585 76.6 30792 234
71 831 39 45999 64.0 25 832 36.0
330 944 18.0 296 582 89.6 34 362 10.4
501 205 272 454 863 90.8 46 342 9.2
1007 958 54.8 907 160 90.0 100 798 10.0

for more minor effects ranging from 0 to 15% as differences
between levels would be difficult to discern whether the
same range is applied for all graphs. For options available
to calculate predicted probabilities from nonlinear models
such as logistic regression, see, e.g., Cameron and Trivedi
(2009). All estimations are calculated in Stata version 16.1.

Results

Descriptives of how home care is distributed across the vari-

ables included in our analysis are presented in Table 1.
The share receiving home care increases sharply with age,

with only 2 percent of 65-69-year old's having home care

compared to 57 percent among 90+ . Almost twice as many
women receive home care compared to men, and the share
of having home care is about three times as large among
those that live alone compared to those that cohabitate. Co
morbidities are strongly associated with having home care
where approximately 6 percent of those with no record of co
morbidities receive home care, while this share is 36 percent
among those with a severe level on our CCI measure. The
share of individuals receiving home care decreases mark-
edly as income and education increase, while there is only a
weak bivariate correlation between family availability and
the probability of receiving home care.

For the most part, the associations apparent in the
descriptives are confirmed by our regression analysis

@ Springer



656

European Journal of Ageing (2022) 19:651-662

Table 2 Radom intercept
logistic regression, odds ratios
and 95%-confidence intervals
[CI] to receive home care and
random intercept ordinary
least square regression and
95%-CI of the difference

in mean number of home

care hours for the Swedish
population aged 65 +in 2016
Source Longitudinal integrated
database for health insurance
and labor market studies
(LISA), Statistics Sweden
(SCB), Inpatient-register and
SoL-register, Government
Board of Health and Welfare

@ Springer

Variables

Logit home care
OR (95%-CI)

OLS home care hours
Beta (95%-CI)

Age-group

65-69

70-74

75-79

80-84

85-89

90+

Charlson index
Healthy

Mild

Moderate

Severe

Sex

Man

Women

Household type
Cohabitating

Living alone

Family availability

No living children
Child not in same municipality
Child in same municipality
Level of education
Primary

Secondary
Under-graduate
Graduate level

Income quartile

-25%

26-50%

51-75%

76%-

Household type * Age-group
Living alone * 70-74
Living alone * 75-79
Living alone * 80-84
Living alone * 85-89
Living alone * 90+
Household type * Sex
Living alone * Women
Age-group * Income quartile
70-74 * 26-50%
70-74 * 51-75%
70-74 * 76%-

75-79 * 26-50%
75-79 * 51-75%
75-79 * 76%-

80-84 * 26-50%
80-84 * 51-75%
80-84 * 76%-

1

1.70 (1.60-1.80)
4.00 (3.78-4.23)
11.04 (10.4—11.66)
29.51 (27.91-31.20)
72.81 (68.27-77.67)

1

3.23 (3.07-3.40)
6.91 (6.50-7.34)
15.01 (14.02 16.08)

1
1.42 (1.39-1.45)

1
5.72 (5.47-5.99)

1
0.80 (0.78-0.81)
0.73 (0.72-0.74)

1

0.92 (0.91-0.93)
0.89 (0.87-0.91)
0.92 (0.90-0.94)

1

0.97 (0.93-1.02)
0.45 (0.42-0.48)
0.28 (0.26-0.30)

0.85 (0.81-0.90)
0.69 (0.66-0.73)
0.55 (0.52-0.58)
0.47 (0.45-0.49)
0.45 (0.42-0.47)

0.76 (0.74-0.78)

1.01 (0.95-1.08)
1.29 (1.20-1.39)
1.57 (1.43-1.71)
0.96 (0.90-1.02)
1.44 (1.35-1.55)
2.10 (1.93-2.29)
0.95 (0.89-1.00)
1.69 (1.58-1.80)
2.53(2.32-2.75)

0
—0.38 (=2.02-1.26)
—1.29 (=2.73-0.15)
—1.49 (=3.01-0.03)
—1.32(=3.18-0.54)
4.55 (2.39-6.71)

0

4.59 (3.98-5.20)
8.48 (7.64-9.32)
13.34 (12.03 14.64)

0
2.40 (1.83-2.97)

0
2.98 (1.85-4.10)

0
—2.83 (=3.67 t0 1.98)
—1.69 (—2.48 -0.89)

0

—0.68 (—1.29t0 0.07)
-1.18 (=2.19t0 0.17)
0.04 (-0.92-1.01)

0
—0.50 (- 1.24 t0 0.23)
0.10 (= 0.82 to 1.02)
2.41 (0.67-4.14)
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Table 2 (continued) Variables

OLS home care hours
Beta (95%-CI)

Logit home care
OR (95%-CI)

85-89 * 26-50%
85-89 * 51-75%
85-89 * 76%-

90+ * 26-50%

90+ * 51-75%

90+ * 76%-
Charlson index * Age-group
Mild * 70-74

Mild * 75-79

Mild * 80-84

Mild * 85-89

Mild * 90+
Moderate * 70-74
Moderate * 75-79
Moderate * 80-84
Moderate * 85-89
Moderate * 90+
Severe * 70-74
Severe * 75-79
Severe * 80-84
Severe * 85-89
Severe * 90+
Charlson index * Sex
Mild * Women
Moderate * Women
Severe * Women
cons

Intra class correlation
SD (_cons)

N

0.94 (0.89-1.00)
1.79 (1.67-1.92)
291 (2.67-3.17)
0.99 (0.93-1.05)
1.91 (1.77-2.06)
2.99 (2.71-3.30)

0.83 (0.78-0.88)
0.73 (0.69-0.77)
0.60 (0.57-0.63)
0.54 (0.51-0.57)
0.50 (0.47-0.53)
0.80 (0.74-0.86)
0.60 (0.56-0.65)
0.44 (0.41-0.47)
0.37 (0.35-0.40)
0.31 (0.29-0.34)
0.85 (0.78-0.92)
0.59 (0.54-0.63)
0.38 (0.36-0.41)
0.27 (0.25-0.29)
0.22 (0.20-0.24)

1.12 (1.09-1.15)
1.18 (1.14-1.22)
1.14 (1.10-1.19)

.008 (.007-.009) 23.38 (22.99 25.77)

0.02 0.07
1.32 13.34
1840 107 132 442

Probability to receive home care

—6— Cohabiting, Men
—=— Cohabiting, Women
-6+ Living alone, Men
—&  Living alone, Women

65-69 70-74 75-79 80-84 85-89 90+
Age-group
Source: Longitudinal integrated database for health insurance and labor market studies (LISA),

Statistics Sweden (SCB), Inpatient register and SoL-register, Government Board of Health and
Welfare

Fig.1 Average marginal effect of living alone by age-group, pre-
dicted probabilities

presented in Table 2, showing the logistic regression for
the probability of receiving home care. Age stands out
as the most vital determinant for which the odds of hav-
ing home care are approximately 11 times higher for indi-
viduals aged 80-84 and skyrocket to 73 times higher for
those over 90 than those aged 65-69. Apart from age, the
household type of the individual also has a strong influ-
ence. Those living alone have almost six times higher odds
of receiving home care compared to cohabiting individu-
als. However, living arrangements depend on age and sex,
where the importance of living alone decreases as indi-
viduals age. The impact of living arrangements is also dif-
ferent for men and women. Men are less likely than women
to receive home care if they are cohabiting. This pattern is
more easily observed when examining the influence of age,
sex, and living arrangements on the probability scale, as an
average marginal effect rather than as odds ratios (Fig. 1).
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Probability to receive home care

Child in same

Child not in same municipality
municipality

No living children
Family avaliability
Source: Longitudinal integrated database for health insurance and labor market studies (LISA),

Statistics Sweden (SCB) and SoL-register, Government Board of Health and Welfare

Fig.2 Average marginal effect of family availability, predicted prob-
abilities.

Probability to receive home care

0
-25% 26-50% 51-75% 76%-
Income quartile

Source: Longitudinal integrated database for health insurance and labor market studies (LISA),
Statistics Sweden (SCB), Inpatient-register and SoL-register, Government Board of Health and
Welfare

Fig.3 Average marginal effect of income level, predicted probabili-
ties.

Compared to being childless, the odds of receiving home
care are reduced by 20 percent among those with children
and 27 percent if they have at least one child living in the
same municipality. However, when we look at the outcome
as an average marginal effect shown in Fig. 2, we see that the
influence of this variable is relatively modest when assessed
on the absolute probability scale rather than as relative odds.
Those with no children have an 11.5 percent probability of
receiving care, and those who have children living in the
same municipality 9 percent.

Socioeconomic differentials

Both education and income show a clear negative associa-
tion with having home care. Those having more than pri-
mary education have about 10 percent lower odds of receiv-
ing home care than those who do not. Income has a more
substantial negative impact among the youngest old aged
65-69, where the top income quartile has 70 percent lower
odds of having home care than those in the bottom income
quartile. However, this negative effect is strongly attenuated
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Probability to receive home care

—e— Men
—=— Women

Healthy Mild Moderate Severe
Health status/Charlson index

Source: Longitudinal integrated database for health insurance and labor market studies (LISA),
Statistics Sweden (SCB), Inpatient-register and SoL-register, Government Board of Health and
Welfare

Fig.4 Average marginal effect of Charlson index by sex, predicted
probabilities.

as individuals age, as seen by the interaction between age
and income. The negative interaction means that at age 80,
all income groups have similar probabilities of receiving
home care.

Figure 3 shows the predicted probability of receiving
home care rather than the relative odds. We find that, on
average, 11 percent among those in the lowest income quar-
tile, as opposed to 8 percent among those in the highest
quartile, are receiving home care when we adjust for the
other covariates in the model. Thus, the average marginal
effect across all age groups is not more than three percent-
age points.

Health differentials

As measured by the CCI, poor health is, second to age, the
most critical determinant for receiving home care. Individu-
als with severe co morbidities have almost 15 times higher
odds of receiving home care than those having no record
of co morbidities. However, we find that both the age and
the sex of the individual modify this association. The effect
of having poor health on the odds of receiving home care
is stronger for women than for men. As shown in Fig. 4,
the predicted probability of receiving home care among
individuals with severe health problems is almost 30 per-
cent for women and about 24 percent for men but only 67
percent among men and women with no record of any co
morbidities.

Age also modulates the effect of having poor health,
which is strongest among those aged 65-69 but declines
sharply as a function of age. The odds of receiving home
care for individuals with severe levels of CCI aged 90 + are
only about three times as large as among those with no
record of co morbidities, while those in the age group 65-69
with severe co morbidities have approximately 15 times
higher odds of getting home care.
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Amount of home care

The second stage of our analysis focuses on the differences
in the individual's amount of care rather than the simple dis-
tinction of who receives care or not. Table 2 shows the OLS
estimates of mean monthly hours of service among home
care receivers. As for the probability of receiving home care,
age and co morbidity are the two strongest predictors for
the number of hours received. Those aged 90 +receive 4,5
additional hours per month than the reference group aged
65-69 years. However, the increase is not linear and only
becomes significant for individuals aged 90 and over.

In contrast to the probability of receiving care or not, we
do not find any significant effect modification by age and sex
for the amount of home care. However, in the same way, as
for the probability of receiving care, severe multi-morbid-
ity increases the support given by approximately 13 h per
month. Women receive on average 2.4 h more care than men,
and those living alone receive about three additional hours
of care compared to those that cohabitate. Having children
reduces the number of home care hours compared to those
being childless. There is no evidence for a more substantial
negative impact of having children in the same municipality
among those with children.

Education plays a minor curvilinear role in the amount of
home care received. On the other hand, income plays a sta-
tistically significant role and the association between income
level and the number of home care hours follows a different
gradient than the probability of receiving care. Those with
the highest incomes have on average 2,4 h more care per
month than those in the lowest income quartile. The positive
association between income and the amount of care is the
only apparent difference in the direction of effects between
the OLS analysis of mean monthly hours of home care and
the logistic estimates of the probability to receive care as a
dichotomous outcome.

Finally, it is worth noting that despite very diverse
regional pre-conditions, the municipality in which the
individual lives appears to have a small or even negligible
impact on the probability of receiving home care, as shown
by the estimate of intraclass correlation for our random inter-
cept models in Table 2. The unobserved heterogeneity across
municipalities explains only about two percent of the total
variation in the probability of receiving support. We find
a slightly more significant regional variation in the mean
number of hours of care, where dissimilarities across munic-
ipalities explain approximately seven percent of the total
variation. So, even though it is a matter of interpretation if
these regional differences are small or large, the probability
of getting home care and the amount of care an individual
receives are strongly determined by individual-level charac-
teristics such as age, health, and living arrangements rather
than by the municipality in which they live.

Discussion and conclusions

The main objective of our study was to determine how
home care services in contemporary Sweden are distrib-
uted with regard to individual-level factors such as health
status, living arrangements, availability of family, and
socioeconomic position.

Our results show that the age and health of the individ-
ual play a crucial role in both the chance of getting home
care and the amount of home care received. This is well
in line with previous research on smaller local data sets
showing that home care is increasingly given to the oldest
old, while the younger-old might have fewer needs or rely
more on informal care (Johansson et al. 2018; Sundstréom
et al. 2006; Larsson 2006; Larsson et al. 2014).

We find that the odds of getting home care among older
adults with severe co morbidities are almost 15 times
larger than among those with no record of co morbidities.
They have on average 13 h more monthly care than healthy
individuals. However, we also find that differences in the
probability of receiving home care between those with and
without severe co morbidities decrease with age. Including
co morbidity allows us to control for differences in health
caused by severe illnesses across age and socioeconomic
status. However, it is essential to note that co morbidity
only works as a proxy for health differentials that arguably
are associated with the individual's care needs. A draw-
back of using this kind of administrative data is that we
lack more fine-grained information of care needs, such
as limitations in activities of daily living (ADL/IADL).
The reduced impact of co morbidity with age probably
depends on the construction of the CCI. It is based solely
on hospital admissions and misses general increases in
loss of function with old age. Needing more assistance
with personal activities of daily living, such as clothing
and feeding, does not necessarily go hand in hand with
hospitalization.

The living arrangement is another essential determinant
for receiving home care. Living alone increases the odds
of receiving home care almost six times compared to those
cohabitating. However, there is a clear difference between
men and women. When living with somebody, women
have a 42 percent higher odds of getting home care than
cohabitating men. The combination of living arrangements
and sex on the probability of receiving home care probably
reflects different gender roles. When cohabitating, women
may be more likely to take the role of caregivers when
their partners require support than men. Additionally, men
are more likely to be unable to assume a caregiver role due
to impairments, as men in cohabitation tend to be older
than their spouses. (Joe et al. 2019; Sigurdardottir and
Kareholt 2014; Noé&l-Miller 2010; Dahlberg et al. 2007;
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Larsson 2006; Larsson and Thorslund 2002). However, it
is worth noting that we find no interaction between sex and
living arrangement for the number of care hours provided.
Living alone is associated with an equal increase in home
care hours among both men and women, even if women,
in general, have more hours than men. This underlines
that the factors influencing whether care is received and
how much care is allocated are necessarily not the same,
showing that it is crucial to analyze these two processes
separately.

The interpretation that spouses function as the most criti-
cal substitute for municipal care is reinforced by the modest
impact of having children on the probability of receiving
care and the amount of care. We find that having children
relatively close by reduces the probability of receiving home
care, although the effect is small compared to other deter-
minants. Additionally, the effect of having children living
nearby on hours provided is weak and unclear. If family
support is mainly in the form of IADL, proximity between
children and parents will play a less significant role. Several
components in [ADL can be supplied from a distance, such
as contacts with authorities, ordering medicine, and taking
care of economic transactions.

However, we only considered an imprecise proxy for the
distance between parents and children, indicating whether
they live in the same municipality. Distances between fam-
ily members can be larger within a single municipality than
between two other municipalities, especially if a family lives
closer to a municipal border. Unfortunately, we do not have
access to more precise geographic information due to the
regulation of protecting the personal integrity of the research
subjects. An additional limitation with the data is that we
can only link the study population to close family members,
i.e., partners and children, but not a wider circle of rela-
tives. Nevertheless, given the very modest impact of hav-
ing children, we conclude that any re-familization of older
adults' care is primarily carried by those living in the same
household. Worth noting is, however, that previous research
has shown that the educational level of the child matter for
the health and mortality of the parent (Meyer et al. 2019;
Torssander 2013), and highly educated children more often
live further away from their parents (Torssander 2014). This
could potentially explain why we did not find a larger effect
of proximity between parents and children.

Finally, our study shows complex relationships between
education as well as personal income and home care. Socio-
economic resources are negatively associated with having
home care, with income being far more critical than edu-
cation. However, the negative effect is primarily a factor
among the youngest old in their sixties and early seventies,
while income has little to no impact among those aged over
80. A possible explanation for this age gradient is that some
older adults continue to work after the average retirement
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age of 65. Thus, besides being healthier, they will achieve
higher incomes than those who rely only on a regular pen-
sion. Given this, having a higher income is selective on bet-
ter health and thus results in less need for home care.

In general, higher income levels have a negative effect
on the probability of receiving home care. However, once
receiving home care, income has a positive effect on the
hours received each month. It is possible that, once munici-
pal home care becomes a necessity, a high income gives the
ability to pay for additional forms of support, such as clean-
ing services and shopping. Consequently, higher incomes
reduce economic constraints to pay for higher amounts of
services. Education is more likely associated with health
in general. Besides having a direct effect on older adults'
health, children's educational level also plays a role in the
health and mortality of their parents (Meyer 2019; Leopold
2018). This effect is most substantial if children have a
higher education than their parents. However, highly edu-
cated children more often live further away from their par-
ents, so proximity and educational level may act in opposite
directions (Bordone 2009).

A final issue worth commenting on is regional differences
in home care. The home care model in Sweden, where the
municipalities are responsible for finance, organization, and
carrying out services, is heavily debated from a budget per-
spective. Almost all municipalities report high costs and are
signaling budget cuts in their care of older adults (Plesner
2020). However, despite substantial variation in tax lev-
els and dependency ratios between the municipalities, our
estimates for regional variation in care provision and mean
monthly hours are modest. Only 2% of the total variation in
the probability of receiving care is explained by the munici-
pal level clustering variable. One possible explanation for
these modest regional variations could be the “Municipal
financial equalization system.” This system can even out
differences in budget abilities by transferring money from
richer to poorer municipalities. The end goal of this system
is to provide all municipalities with equal abilities to provide
services, mainly regarding the care of children and older
adults. However, the system has recently received sharp
criticism from The Swedish National Audit Office for being
insufficient. According to the audit, the system still does
not fully compensate due to significant differences between
municipalities' geography, inhabitants, population changes,
and socioeconomic factors (Swedish National Audit Office
2019).

Regarding the strengths and limitations of the present
study and potential avenues for further research, we argue
that utilizing data from several different registers with
national coverage is the main strength of the analysis we
have presented. This allows us to produce results regarding
demographic, socioeconomic, and health-related determi-
nants of home care that can be generalized to the entire
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older population of Sweden rather than to smaller local
samples from certain municipalities. At the same time,
the use of register data also has some limitations. That
we need to rely on proxies for access to family caregivers
outside the household and for the individual's health sta-
tus rather than ADLs/IADLs has already been mentioned.
More generally, we only analyze data for 2016 and can-
not say anything about potential changes over time, and
naturally, our results cannot be generalized outside of the
specific institutional context that the Swedish home care
system represents. It is also important to note that approxi-
mately 20% of the municipalities did not report the number
of home care hours provided.

Consequently, we cannot exclude the possibility of some
selection bias in the data regarding the amount of care pro-
vided. Therefore, the modest heterogeneity in hours supplied
should be interpreted with some caution. Given that data
improve in the years to come, how equitable care is distrib-
uted between Sweden’s 290 municipalities is an important
avenue for further research.

To conclude, our study shows that home care allocation
in contemporary Sweden is firmly allocated to the oldest old
and those with high co morbidity levels, despite contextual
differences between municipalities. The observed differ-
ences between men and women, with women being more
likely to receive home care, partly reflect the predominant
gender roles where women function as caregivers for male
partners.

Finally, the finding that single living plays a signifi-
cant role in receiving home care and the extent of services
implies some attention for the future. In the coming dec-
ades, the Swedish population will experience an increasing
share of older adults. Recent declines in fertility (Jalovaara
et al. 2018) and internationally high levels of single living
among the middle-aged and the old (Padyab et al. 2019)
indicate that demographic trends will not offset the increased
demand for municipal services caused by an increased share
of older adults. Instead, higher levels of childlessness and
the internationally high share of one-person households will
likely further contribute to a growing demand for home care
services in Sweden.
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