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Personal Care in the Netherlands
Daisy Duell*, Marielle Non†, Anne Marieke Braam†, Lara Leloup† and France Portrait*
Context: Long-term care (LTC) costs within member countries of the Organisation for Economic Cooperation and Development (OECD) are rising steeply, thereby presenting a challenge to the financial
sustainability of most LTC systems. A seemingly attractive policy measure is to decrease the use of
(expensive) publicly financed LTC and to increase the provision of informal care.
Objectives: This paper assesses how 1) the use of publicly financed LTC and 2) the uptake of entitled LTC
care are related to the availability of informal care. Our study only considers personal care as it might be
more easily replaced by informal care than other more complex types of care. Personal care includes tasks
like bathing, toileting, dressing, and helping with eating.
Methods: We have access to unique Dutch nationwide data from 2013, which contain information on care
entitlement, care use, potential informal caregivers, and clients’ characteristics. Craggit regression analyses were used to analyse the data.
Findings: Only 58% of the maximal amount of entitled hours for formal personal care was used. A lower
uptake is observed when children moved out. Also, individuals with a healthy partner use about 19% less
formal personal care than the average of 11.5 hours per month. Moreover, individuals with an unhealthy
partner use about 7% more formal care.
Limitations: We had access to data on availability of informal care and not on the actual informal care
provided.
Implications: Older individuals use less publicly financed personal care than expected based on their needs
and the relatively low uptake of entitled care can partially be explained through informal care.
Keywords: informal care; home care; personal care; uptake of entitled care; long-term care

1. Introduction
The populations of most Western countries are ageing. This
has a substantial impact on (health) care needs and consequently on the use of healthcare and long-term care (LTC)
(Spillman and Lubitz, 2000; Wu et al., 2014). LTC is defined
by Norton (2000) as “care for chronic illness or disability
instead of treatment of an acute illness”. During the last
decade, LTC costs within OECD countries have risen quite
steeply, thereby potentially challenging the financial sustainability of most LTC systems in the future (OECD.Stat, 2018).
As a result, governments have been forced to take action and
to reform their LTC systems in order to maintain the accessibility and affordability of LTC for all older individuals. A
seemingly attractive policy measure is to decrease the use of
(expensive) publicly financed LTC and to increase the provision of informal care, as such care is often cheaper (Koehly et
al., 2015; Van den Berg, Brouwer and Koopmanschap, 2004).
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Informal care is mostly unpaid care provided from within
the social network of the individual. Informal care can be
provided by different types of caregivers, for instance the
partner, adult children, other family members, neighbours, friends, or others from the patient’s social network (SCP, 2010). Geerlings, Pot, Twisk, and Deeg (2005)
and Pinquart and Sörensen (2011), for instance, showed
that partners are one of the most important sources of
informal caregiving. In addition, Brandt, Haberkern, and
Szydlik (2009) demonstrated that having adult children
was related to the provision of informal care and practical
help with household tasks. Brandt, Haberkern, and Szydlik
(2009) also found differences in the level of help provided
by children between Southern and Northern European
countries, depending on the availability of professional
care. Furthermore, literature reveals that daughters are
more often caregivers than sons, and female partners are
more likely to provide informal care than male partners
(Spillman and Pezzin, 2000). Moreover, Spillman and
Pezzin (2000) showed that proximity of potential and
active informal caregivers is of considerable importance.
Finally, a patient’s gender, socioeconomic status, and/or
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ethnic background are likely to result in differences in the
decision-making process on informal care by both care
recipients and caregivers (Min and Barrio, 2009; Bradley
et al., 2004; Byrne, Goeree, Hiedemann, and Stern, 2009).
On average, in OECD countries, 13% of individuals
aged 50 years or older provide informal care at least once
a week (OECD, 2017). It is however unclear how many
and to what extent people receive informal care, as this
is likely to be underreported and varies greatly according to cultural norms (OECD, 2017). As just seen, informal care is mostly provided by unpaid caregivers and is
therefore generally perceived as less expensive than formal care (Koehly et al., 2015; Van den Berg, Brouwer, and
Koopmanschap, 2004). However, providing informal care
can also have associated (physical and mental) health
and employment consequences for carers, which may
lead to additional (delayed) costs (Bauer and Sousa-Poza,
2015). Also, if informal care is of inferior quality, it could
result in additional health care costs for the care receiver.
Moreover, using more (unpaid) informal care would only
be successful in decreasing the costs of care if it reduces
the reliance on paid care. The question is whether and to
which extent formal care and informal care are substitutes
for each other. As shown below, existing studies come to
different conclusions.
What has been shown is that the amount of informal
care received is related to the amount of formal LTC also
received (i.e., care provided by formal, typically paid,
caregivers) (Bonsang, 2009; Yoo et al., 2004; Litwin and
Attias-Donfut, 2009; McMaughan Moudouni et al., 2012).
On the one hand, previous studies have reported that
informal care could be a substitute for formal home care1
(replacing paid care with mostly unpaid care), especially
in the provision of personal care for mildly disabled people (Bolin, Lindgren, and Lundborg, 2008; Bonsang, 2009;
Bradley et al., 2004; Plaisier, Broese Van Groenou, and
Deeg, 2011; Van Houtven and Norton, 2004; Yoo et al.,
2004). Additionally, Van Houtven and Norton (2004) and
Charles and Sevak (2005) found that informal care can also
reduce the probability of nursing home admission. This
may be explained by financial incentives to save money by
not paying for formal care or by older individuals having
a preference for receiving care from their family or friends
rather than receiving it from professional caregivers (Van
Houtven and Norton, 2004). Finally, there could also be
regulations in place that ensure that no or less formal
care is granted in case of availability of informal caregivers
(Kromhout and De Klerk, 2018). This also may be effective
the other way around, as regulations in place to increase
the provision of formal care could lead to a decrease in
informal care (Pickard, 2012).
On the other hand, there is evidence that informal care
is less likely to be a substitute for formal care as disability
levels increase (Walker, Pratt, and Eddy, 1995). This may be
the case for instance when someone needs help 24 hours
per day. Moreover, other studies have shown that the
amount of informal care utilised does not decrease as the
number of received formal LTC hours increases (Li, 2005;
McMaughan Moudouni et al., 2012; Penning, 2002), which
indicates that informal caregivers keep providing care,

independently of the formal LTC hours offered. This shows
that formal and informal care may also complement each
other (Davey et al., 2005; Geerts et al., 2012; Litwin and
Attias-Donfut, 2009). Litwin and Attias-Donfut (2009), for
instance, showed that complementarity is very common,
especially in case of a great need for care. Moreover, Geerts
et al. (2012) showed that in many countries both forms of
care are complements rather than substitutes. In addition,
in case of a complementary relationship, formal caregivers
are generally more likely to take on the more medically
demanding and physical care, whereas informal caregivers
are more likely to take on the less demanding types of care
(Brandt et al., 2009).
Empirical evidence shows that individuals who have
been granted formal care do not always use it (Arrighi,
et al., 2015; Bakx, Douven, and Schut, 2016; Guthmuller,
Jusot, and Wittwer, 2014). For instance, in the Netherlands,
which is the country with the highest expenditures on LTC
per capita compared to other OECD countries, up to 12.5%
of all individuals that were granted formal home care do
not use any of it (Table 1; Bakx et al., 2016). Moreover, of
the individuals that were granted personal care, a relatively
large group of the individuals receiving home care, only
around 67% of the entitled care is used (calculated average, Table 2; Bakx et al., 2016). An explanation may be that
individuals who have been granted care might not be willing to use their entitlement right away but choose to wait
for their most preferred formal care provider to become
available (services may be available but not of a form the
care recipient considers to be appropriate), or might only
use it when other possibilities, such as self-management or
the use of social networks or informal care, are exhausted
(Litwin, 2004). Another likely explanation is that individuals who have unstable or difficult to predict needs for care
are granted more care than required at the initial assessment in order to cover unforeseen increases in needs (Non
et al., 2015). Out-of-pocket payments could be another
reason why individuals decide to postpone the use of formal care for as long as possible (Bakx, et al., 2015). In this
case informal care, which is (mostly) unpaid, could be used
as a substitute for formal care to avoid out-of-pocket payments. Shortage of care facilities or care workers could also
explain why individuals who have been granted formal
care do not always use it.
Table 1: Category Entitled hours per week.
Category

Hours per week

1

0–1.9 hours

2

2–3.9 hours

3

4–6.9 hours

4

7–9.9 hours

5

10–12.9 hours

6

13–15.9 hours

7

16–19.9 hours

8

20–24.9 hours
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Table 2: Descriptive statistics patient characteristics stratified by personal care use.
Characteristics*

Total study
Use PCB
Use in kind
No use
population (#) (within group %) (within group %) (within group %)
180,457
12,241
130,841
37,375

INFORMAL CARE VARIABLES
Partner
No partner

122,472

48

72

59

Healthy partner

38,673

39

17

32

Unhealthy partner

19,312

13

11

9

No children

27,264

11

16

14

At least one son and no daughters

31,505

16

17

19

121,688

73

67

67

Children

At least one daughter
Distance from children
A child living at home

11,749

19

7

7

A child living in the same neighborhood

55,060

38

37

33

A child living within 0–2 km

46,384

25

31

31

A child living within 2–10 km

23,278

10

15

16

A child living within > 10 km

16,722

7

11

13

155,581

55

89

85

5,017

23

1

3

15,645

10

8

9

Antillean

2,745

7

1

2

Other non-Western immigrants

1,469

5

0

1

54,350

35

29

33

126,107

65

71

67

No

75,139

15

68

39

Yes

105,318

85

32

61

60–70 Years

20,645

34

8

15

70–80 Year

50,394

36

25

35

80–90 Years

86,442

24

52

43

90 Years or older

22,976

6

15

7

No

10,778

9

6

4

Yes

169,679

91

94

96

<€ 17,700 per year

33,937

22

22

16

€ 17,700–€ 20,500 per year

30,333

13

20

15

€ 20,500–€ 25,000 per year

31,401

15

20

18

€ 25,000–€ 34,000 per year

33,149

15

20

24

>€ 34,000 per year

34,580

35

18

26

CASE-MIX VARIABLES
Ethnicity
Autochthonous
Moroccan and Turkish
Western

Gender
Male
Female
Use of another form of LTC

Age

Dominant somatic health problem

Income categories

* A one-way ANOVA test showed that all of the characteristics were significantly different across personal care use expressed in categories at a p-value < 0.001.
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In our study we use the Netherlands as a case study, as it
is a country with relativity high expenditures on LTC (OECD.
Stat, 2018). In the Netherlands older individuals (65+)
accounted for almost 13% of the population in 1990; the
share of older individuals has been increasing ever since, and
it is expected to have doubled by 2040 (CBS, 2012). To anticipate this increase it is becoming more and more important
to strive towards a more cost-effective Dutch LTC system.
This paper contributes to the literature by assessing
how the availability of various sources of informal care
is related to the use of formal personal care by means of
unique administrative data from the Netherlands. Our
study only considers personal care; even though this type
of care clearly requires knowledge about such as how
to move and handle an older person with complex care
needs, it can to some extent be more easily replaced by
informal care than other more complex types of care (such
as nursing care). Therefore, we believe personal care to be
the most interesting type of home care to study in the
context of burgeoning LTC expenditure. Moreover, in the
Netherlands, personal care is the type of formal home care
that is used most often and therefore is quite expensive (of
all types of formal home care more than 50% is spent on
personal care) (CBS, 2019). The nationwide data includes
individual-level information on: 1) the granted amount
of formal personal care, 2) the actual amount of formal
personal care use, 3) the availability of potential informal
caregivers, and 4) demographics including the household
income. As the data includes the granted amount of formal personal care, we are able to correct for differences
in the need for care between individuals. Moreover, in
the Netherlands the out-of-pocket payments are income
dependent; therefore, the household income allows us to
roughly proxy for financial incentives.
This paper further contributes by assessing the difference between entitled formal care and formal care actually
used (the uptake of entitled care) at the individual level.
We relate this uptake to the presence of a spouse and to
the presence of children, where we take into account the
health situation of the spouse, the gender of the children,
and the distance between the parent in need of care and
the children. In this way, our analysis provides additional
insights into the extent of possible substitution between
formal and informal care. Unfortunately, we do not have
information on the actual amount of care that the potential informal caregivers provided. Therefore, we are not
able to measure substitution, in terms of hours of provided informal care substituting for formal care. However,
the wealth of the data we have available uniquely allows
us to study the difference between granted and used care
and relate this difference to potential informal caregivers.
The following section provides a background to the Dutch
LTC system, both formal and informal care. In Section 3,
we discuss the data and methodology that we exploited
to provide insight into informal care and its relation with
1) formal care use and 2) the uptake of entitled care. We
first provide information on the data, followed by the study
population, the dependent variables and the independent variables. Thereafter, we present our descriptive statistics, the main statistical analyses and sensitivity analyses.

Section 4 shows the results derived from these analyses.
Finally, Section 5 discusses the results by comparing them
to scientific literature, leading to our main conclusions.
2. Background: Long-Term Care in the
Netherlands
Allocation system of formal LTC

Within the time frame of this research, the provision of
LTC in the Netherlands was regulated by the Exceptional
Medical Expenses Act (EMEA; in Dutch: Algemene Wet Bijzondere Ziektekosten). This act provided universal coverage2
and included institutional LTC and most types of home care
(e.g., personal care, nursing care, and social participation
support) (Schenk et al., 2014). The needs assessment for the
care covered by the EMEA was carried out by highly qualified professional assessors from the Care Needs Assessment
Centre (CNAC; in Dutch: Centrum Indicatiestelling Zorg).
The CNAC granted the entitlements and defined the type
and amount of LTC to which patients were entitled. We
were granted access to this nationwide data, which allowed
us to make use of the results of the CNAC assessments and
some additional health characteristics. This assessment of
needs and granting of entitlements was a centrally regulated process, where care was granted based on the most
important dominant and secondary health problems, to
enable fair access to LTC across the Netherlands.
Actual use of formal care

After the CNAC granted LTC, individuals could either
choose to receive a personal care budget (PCB; in Dutch:
Persoonsgebonden Budget), or to receive the care in kind.
A PCB is an amount of money with which individuals entitled to LTC can buy care and hire care providers
themselves. Therefore, patients with a PCB have more
control over the way care is provided (Ministry of Health
Welfare and Sports (Netherlands), 2007). The PCB can be
spent either on formal LTC or on informal LTC. For those
choosing care in kind, regional care offices are responsible
for purchasing care by local providers, giving individuals
actual access to the granted LTC (Non et al., 2015).
Patients have to pay contributions out of their own income
when using personal care in kind or by means of a PCB. In
2013, such personal contributions for care provided at home
were relatively low and were calculated based on the income
and age of the patient and his/her partner in 2011, as well
as on 8% of a households’ capital (CAK, 2013). In 2013, the
out-of-pocket payments for formal home care equalled on
average 350 euro per patient per year (CBS, 2019).3
Informal care

In the Netherlands, one in five adults provides informal
care for a period longer than three months or for more
than eight hours a week (SCP, 2013). Most of these caregivers are women and aged between 45 and 65 years old.
(SCP, 2019). For 13% of all informal caregivers, the partner
is the caregiver; 6% of all informal caregivers are parents;
42% of all informal caregivers are the children, in about
17% of all informal caregivers they are friends or neighbours and in 22% the informal caregiver is someone else
(SCP, 2019).
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In the needs assessment for the care covered by the EMEA,
“customary care” was taken into account and referred to care
that partners, parents, adult children and other household
members were expected to provide. Regarding personal care,
only care provided by partners and in short-term situations
(up to three months) was considered to be customary care
(CIZ, 2013; Grootegoed, Van Barneveld, and Duyvendak,
2015). In addition, informal care provided by people outside
the household was generally not taken into account; however, if informal care was voluntarily available and the patient
mentioned that he or she wanted to receive this care, it could
be taken into account (CIZ, 2013). This paper considers three
important sources for informal care, namely partners, children living at home and children who had moved out.
While reading this paper, it is important to keep in mind
that both the decision regarding whether formal home
care is granted and the amount of formal home care that
is granted do not take into account all potential informal
caregivers. For instance, the needs assessment process
regarding personal care only considers partners as potential informal caregivers and children only in very specific
cases. Therefore, we expected the difference between the
care granted and used, that is, the non-usage of care, to be
relatively large. In other words, if informal care partly substitutes formal home care, we would expect more care to be
granted than needed, leading to less uptake of entitled care.
3. Method
Data

We have had access to non-public microdata from Statistics Netherlands (CBS) on the personal care of the entire
Dutch population for the year 2013. This data is derived
from five administrative databases. First, the CNAC provided data on personal care entitlements granted. Second,
the Central Administrative Office (CAK) provided information on the use of care. This information was based on the
personal contributions individuals need to pay when they
actually use care. Third, information on PCB was derived
from the Dutch Health Care Information Centre (Vektis).
Fourth, information on income was derived from the
Dutch Tax Department (in Dutch: Belastingdienst). Fifth,
background characteristics, such as gender, marital status,
household composition, and number of children were
derived from the Dutch Municipal Personal Records Database (BRP, formerly the GBA). All data in this study is at the
individual level and could be merged using a unique identification code given to every person in the data registers.
Study population

For this study, all somatic4 and psychogeriatric5 patients
of 60 years and above who were entitled to receive personal care for the second four-week period of the year
2013 were identified. Each healthcare year consists of 13
periods and does not necessarily start on the first of January. The healthcare year 2013 started on 31st of December 2012, the second period started on January 28th and
ended on February 24th. This period was selected because
the supply and use of personal care in the last period and
first period of a year may be affected by the holidays in
December. Also, data on personal care use in a period in
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the middle of the year could be distorted because of summer holidays. Individuals were excluded from the study
population when, during the selected time frame, the
number of entitled hours or type of home care changed
because the difference between the care granted and used
is likely to be influenced by this. Furthermore, other reasons for exclusion were events that could have affected
the use of formal care, and in turn our results, such as
moving to another municipality or change in household
size. Finally, all individuals who died during the observation period were excluded, because otherwise also in this
case it might have affected our data on use and the difference between the care granted and used. This resulted in
180,457 individuals. Moreover, where a PCB was granted
(in 7% of all cases), we did not have information on the
amount of personal care actually used. These observations were therefore excluded from our main analyses.
The total number of individuals in the study population
without individuals who received a PCB was 168,216. Due
to missing observations in two of our variables (“health
care costs made within the year 2011” and “distance to the
nearest hospital including an outpatient clinic”), 161,236
individuals were finally included in our main analyses.
Dependent variables

Variable characterising use of formal care: our first
dependent variable measures the number of minutes of
personal care actually used during the observation period.
Variable characterising the difference between entitled
and used care: our second dependent variable measures
the uptake of entitled care indicates whether individuals
use less or more care than they are allowed to. The needs
for personal care were expressed in different categories
with different range widths of 2 to 4.9 hours per week
(shown in Table 1). Data on the actual use of personal care
was expressed in minutes per four-week period; to be able
to calculate the uptake of entitled care, both sets of data
were expressed in minutes of personal care per four weeks.
This dependent variable is a categorical ordered variable and is constructed as follows. If the number of minutes used is within the lower and upper boundaries of the
personal care category a patient is entitled to, the dependent variable is equal to 8 (a score equal to 8 is therefore
independent of the category/number of hours granted). If
the number of minutes used is below the lower boundary
of the personal care category a patient is entitled to, but
above the lower boundary of the previous category, the
dependent variable is 7. If this is 2 classes lower, then the
dependent variable is 6, and so on. In case of non-usage the
dependent variable is 0 and if the number of minutes used
is more than the upper boundary of the personal care category a patient is entitled to, the dependent variable is 9.
Independent variables

Several variables to proxy the availability of informal care
were included in the model. These variables included
two partner dummies indicating having 1) a partner not
entitled to LTC (we considered him/her as a healthy partner), 2) a partner entitled to LTC, and 3) no partner as the
reference. Two dummies based on having children were
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also included indicating having 1) at least one son and no
daughters, 2) at least one daughter, and 3) no children as
a reference. Finally, four dummies characterizing the distance from the nearest child were used 1) a child living
in the same neighborhood, 2) a child living within 0–2
kilometres, 3) a child living within 2–10 kilometres, 4) a
child living within > 10 kilometres, and a child living at
home as a reference.
Additionally, the following variables were included
to characterize potential differences in needs for LTC.
Analyses were controlled for health status by including
1) a variable that showed whether the individual had a
dominant somatic health problem (equal to 1), or not (in
other words having a psychogeriatric problem, equal to
0), 2) a variable that showed whether the individual was
granted other entitlements to LTC in the second period
of 2013 (equal to 1), or not (equal to 0), and 3) a continuous variable that showed the public health care costs6
during the year 2011 (per 1000 euro). In addition, analyses were controlled for gender and age. Previous literature showed that demographic characteristics such as age
(Bakx, Schut, and Van Doorslaer, 2013; De Meijer et al.,
2011; Koopmanschap et al., 2010) and gender (Mudrazija,
Thomeer, and Angel, 2015) are related to formal care utilisation (Babitsch, Gohl, and Von Lengerke, 2012). They
were therefore included in the analyses. Age was divided
into four categories: 1) 60–70 years of age (reference), 2)
70–80 years of age, 3) 80–90 years of age, and 4) 90 years
of age or older. The variable gender was equal to 1 in the
case of females and 0 in the case of males. Interaction
terms between the age categories and gender were also
included in the statistical models. In addition, income has
also been reported as a factor related to formal care use
(Goda, Golberstein, and Grabowski, 2011; Schomerus et
al., 2013). Therefore, income categories were included in
the analyses as well: 1) less than € 17,700 per year (reference), 2) € 17,700–€ 20,499 per year, 3) € 20,500–€
24,999 per year, 4) € 25,000–€ 34,000 per year, 5) > €
34,000 per year. Analyses were controlled for ethnicity
using dummies: 1) Autochthonous (reference), 2) Western
immigrant, 3) Moroccan and Turkish, 4) Antillean, and 5)
other non-Western immigrants. This was done in order to
account for cultural differences that might explain a difference in use of LTC. Finally, living near facilities such
as a general practitioner, physiotherapist and pharmacy
facilitates the participation of older individuals in daily
life (Shinkle, 2010). It is therefore expected that persons
living near facilities are less likely to rely on formal services. Therefore, we included a variable indicating the
distance to the nearest hospital including an outpatient
clinic (in m).
Descriptive statistics

In support of our main analyses, descriptive statistics were
calculated for each dependent variable, informal care
variable and case-mix variable. One-way ANOVA tests were
used to test whether these variables were distributed differently across personal care use expressed in categories
(no use, use in kind, and use by means of a PCB) and across
the uptake of entitled care expressed in categories.

Main statistical analyses

A Craggit model was first used to obtain more insight into
whether the availability of informal care was related to
the amount of LTC use, conditional on using care in kind
(Model 1). Second, we used a Craggit regression model to
assess whether the availability of informal care was related
to the uptake of entitled care expressed in categories conditional on using care in kind (Model 2). A Craggit analysis
is a two-stage model, and thus can be used to accurately
estimate the association between informal care variables
and our outcome variable while taking into account the
effect of the decision whether using care in kind. We have
chosen to use this two-stage model instead of other models such as the Tobit model, as it is a more flexible model:
it combines a Probit model in the first tier and a truncated
normal model in the second tier and allows the outcomes
to be determined by separate processes (Burke, 2009). In
other words, the probability of using a certain amount of
the entitled formal personal care, given that an individual
used care in kind, does not have to be determined by the
same underlying processes (i.e., the same parameters). By
doing so, and by performing the post-estimation methodology of Burke (2009) while bootstrapping 100 times, we
were able to calculate the average partial effects on the
unconditional expected value of the informal care variables and corresponding standard errors. Statistical analyses were performed using Stata 12.1. When confidence
intervals are reported, these regard 95% confidence intervals; in other words, the parameter was considered statistically significant when its associated p-value < 0.05.
Sensitivity analyses

Individuals with a PCB could use a combination of formal
and (paid) informal care. As mentioned, we do not have
information on the amount of care used and we had to
exclude all individuals with a PCB from our main analyses.
In order to assess to what extent the individuals with a
PCB differ from the ones without, we estimated a probit
model with as dependent variable a dummy variable taking the value 1 if an individual has a PCB and 0 otherwise.
In addition, in order to find out whether our main conclusions regarding the uptake of entitled care would change
if our dependent variable was constructed slightly different, we estimated model 2 with a dependent variable that
refers to the relative difference in percentages between
the upper boundary of the category of entitled personal
care hours and the actual used minutes in a four-week
period for personal care. The dependent uptake variable
included in the sensitivity analyses is a continues variable
and is equal to 0 in the case of non-usage, to 1 in the case
of 1% usage, and to 2 in case of 2% usage, etc. This variable is therefore more sensitive to a very slight difference
between the need and use, but in turn also picks up more
random noise, compared to our main categorical variable.
Finally, we performed a robustness check to find out
whether a time lag of one month between the needs
assessment and actual use changes our overall conclusions. We did so in order to correct for the fact that actual
use could have been delayed because of organisational
issues and is therefore (in the previous analyses) wrongly
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interpreted as non-use or less use of personal care than
initially granted. We did so by excluding all personal care
entitlements that were not granted before 1-1-2013.
4. Results

Descriptive statistics

Table 2 displays the total study population and the study
populations stratified by the way the care was purchased.
Most individuals opted for care in kind (72.5%) and the average amount used was 11.5 hours during the observation
period (about one month). In addition, 7% of the individuals had a PCB and 21% did not use their entitlement to personal care during the observation period. Most had no partner (67.9%) and had children (85%). In addition, relatively
more individuals who used care in kind had no partner, as
compared to individuals who used no care and used a PCB.
Overall, the biggest differences in characteristics between
the groups can be seen between individuals with a PCB and
individuals using care in kind. The proportion of women
was highest in individuals using care in kind and lowest in
PCB users (71.3 and 64.8% respectively). Also, 89.3% of the
individuals using care in kind were of Dutch nationality, but
in the group with a PCB substantially lower, namely 55.0%.
The descriptive statistics from Table 2 also suggest
that the majority of individuals who receive an entitlement for personal care do not have a partner and/or
have at least one daughter. Most individuals receiving
an entitlement for personal care do not have children
that live at home and the further away the children live
the more likely one is to use care in kind or to not use
care at all. Also, the number of children do not seem to
influence the choice of using care. In addition, having a
healthy partner makes one less likely to use care and not

Figure 1: Distribution of the uptake of entitled care.7
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having a partner or having an unhealthy partner makes
one more likely to use care in kind. In addition, the casemix variables suggest that the older one gets the more
likely you are to use care in kind. Also, while the number of individuals receiving an entitlement for care is
about the same for each of the income categories, individuals with higher incomes seem less likely to use care.
The one-way ANOVA test show that all informal care variables and the case-mix variables are significantly different
across the uptake of entitled care with regard to personal
care use expressed in categories.
The difference between the amount of personal care
granted and used was on average 42%, which indicates
that only 58% of the maximal amount of entitled hours is
used. This was calculated by dividing the total number of
hours used by the total number of hours granted, including no use as 0 hours. Figure 1 shows the distribution of
the uptake of entitled care across personal care categories. Figure 1 illustrates that most individuals have either
no difference in the care needed and used, a difference of
only 1 category, or did not have any use.
Personal care use

Table 3 shows the bootstrapped results from the Craggit analysis regarding the association between informal
care and the amount of personal care use conditional
on having used any personal care at all (Model 1). The
results displayed in Table 3 show that having at least
one daughter significantly increases the amount of formal care used. When interpreting the variables having
children and the distance from children together, one
observes that having at least one daughter increases the
amount of care used in kind when she lives at home. Hav-
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Table 3: Bootstrapped post-estimation Craggit analysis on
the association between informal care and the amount
of use conditional on having used personal care.
Model 1

Personal care use
161,236 observations

Variables

Coefficient

P-value

Partner
No partner (ref.)
Healthy partner
Unhealthy partner

−133.128

0.000

49.270

0.000

Children
No children (ref.)

Table 4: Bootstrapped post-estimation Craggit analyses
on the association between informal care and personal
care use and the uptake of entitled care.
Model 2

Uptake of entitled
care in categories
161,236 observations

Variables

Coefficient

P-value

Partner
No partner (ref.)
Healthy partner

−0.552

0.000

0.446

0.000

At least one son and no daughters

0.178

0.000

At least one daughter

0.190

0.000

Unhealthy partner
Children
No children (ref.)

At least one son and no daughters

10.620

0.359

At least one daughter

23.990

0.024

Distance from children
A child living at home (ref.)

Distance from children
A child living at home (ref.)

 A child living in the same neighborhood

−58.202

0.000

 A child living in the same neighborhood

−0.134

0.000

A child living within 0–2 km

−73.815

0.000

A child living within 0–2 km

−0.418

0.000

A child living within 2–10 km

−63.086

0.000

A child living within 2–10 km

−0.447

0.000

A child living within > 10 km

−59.293

0.000

A child living within > 10 km

−0.540

0.000

ing at least one daughter decreases the amount of formal
care used in kind when she lives on her own. In addition,
the coefficients of the variable “distance from children”
indicate that the most important factor in relation to the
amount of care used is whether or not the children live
at home: when children live in their own house (independently of how far they live), our subjects use on average
about 60 hours of care less a month, than when children
live at home. Finally, we see that having an unhealthy
partner is significantly and positively associated with
using formal care in kind. When interpreting these variables, we find that having a healthy partner, as compared
to having no partner, is associated with a decrease in use
of formal personal care of 133.13 minutes (1.9 hours).
This decrease is 19% of the average number of minutes/
hours used (697 minutes/11.5 hours). Also, when having
an unhealthy partner, as compared to having no partner,
we observe an increase in use of formal personal care of
49.27 minutes. This increase is 7% of the average number of minutes used.
Difference between amount of granted care and care
actually used (uptake of entitled care)

In order to find out to what extent different informal care
sources may be seen as a substitute for formal personal
care, we assessed the association between the availability of informal care and the uptake of entitled. Table 4
shows the bootstrapped results of the Craggit model (in
which we control for those who did not use any entitled
personal care in kind, Model 2). For clarification, a negative coefficient indicates that the greater availability of
informal care is associated with a smaller uptake of entitled care (i.e., a larger difference between personal care

need and use). All informal care variables are significantly
associated with the uptake of entitled care. We observe
a negative association with having a healthy partner and
the uptake of entitled care and a positive association with
having an unhealthy partner and the uptake of entitled
care, as compared to having no partner at all. Thus, having
a healthy partner is associated with an increase in the difference between personal care need and use, and having
an unhealthy partner is associated with a decrease in the
difference between personal care need and use, as compared to having no partner. The magnitude of the association can be computed for all types of individuals and
also for each of the categories of the dependent variable
(results not shown).
In addition, having children at home is positively associated with the uptake of entitled care and having children who have moved out is negatively associated with
the uptake of entitled care, as compared to children living
at home. Thus having children at home, as compared to
having no children, is associated with a decrease in the
difference between personal care need and use. Similarly,
having children who have moved out, as compared to children living at home, is associated with an increase in the
difference between personal care need and use.
Sensitivity analysis using personal care by means of
a PCB

Table 5 shows the results from the Probit analyses on the
probability of using a PCB. Most importantly, this table
illustrates that individuals without a partner are less likely
to have a PCB than those with a healthy partner (p-value =
0.000) and those with an unhealthy partner (though the
coefficient is only significant at a 0.1 level). In addition,

Duell, et al: Is the Availability of Informal Care Associated with a Lower Uptake
in Formal Home Care? An Application to Personal Care in the Netherlands

85

Table 5: Results informal care in relation to a PCB.
Variables

Sensitivity analysis: Using a PCB
180,457 observations
Coefficient
P-value

Partner
No partner (ref.)
Healthy partner

0.190

0.000

Unhealthy partner

0.032

0.099

At least one son and no daughters

0.259

0.000

At least one daughter

0.336

0.000

A child living in the same neighborhood

−0.113

0.000

A child living in within 0–2 km

−0.201

0.000

A child living within 2–10 km

−0.231

0.000

A child living within > 10 km

−0.294

0.000

0.009

0.695

70–80

−0.469

0.000

80–90

−0.806

0.000

90 or older

−0.709

0.000

Female * 70–80

0.047

0.128

Female * 80–90

0.174

0.000

Female * 90

0.168

0.001

−0.482

0.000

Moroccan and Turkish

1.427

0.000

Antillean

1.068

0.000

Other non-Western immigrants

1.305

0.000

Western

0.303

0.000

€ 17,700–€ 20,500 per year

−0.066

0.001

€ 20,500–€ 25,000 per year

−0.147

0.000

€ 25,000–€ 34,000 per year

−0.192

0.000

0.105

0.000

−0.953

0.000

0.002

0.000

0.000

0.000

−0.515

0.000

Children
No children (ref.)

Distance from children
A child living at home (ref.)

Gender
Male (ref.)
Female
Age
60–070 (ref.)

Gender* age

Dominant somatic health problem
no (ref.)
Yes
Ethnicity
Autochthonous (ref.)

Income categories
< € 17,700 per year (ref.)

> € 34,000 per year
Use of another form of LTC
No (ref.)
Yes
Health care costs are made within the year 2011
Distance to the nearest hospital including an outpatient clinic
Constant
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Table 5 shows that individuals with children (irrespective
of where they live) are more likely to have a PCB than others. Also, those in the highest income category are more
likely to receive a PCB and those in the second-highest
income category are less likely to receive a PCB compared
to the individuals in the lowest income category. Finally,
younger individuals and ethnic minorities are more likely
to have a PCB than others.
Sensitivity analysis uptake of entitled care expressed
in percentages

Table 6 shows the bootstrapped results regarding the
association between the variables for informal care with
the uptake of entitled care expressed in percentages.
These analyses confirm our main results.
Robustness check time lag

We re-ran our main analyses after exclusion of the individuals who obtained their entitlements after 1-1-2013.
Again, this did not change our main conclusions.
5. Discussion
With ever-increasing LTC costs, and governments overlooking possibilities to contain these costs, it has become
increasingly important to assess whether informal care
use partly substitutes for formal LTC. Therefore, the main
aim of this paper was to analyse the extent that LTC use
(namely personal care) and the difference between actual
use and needs were related to availability of informal care.
First, a considerably large mean difference equal to 42%
between granted personal care and actual use is observed,

Table 6: Bootstrapped post-estimation Craggit analyses
on the association between informal care and personal
care use and the uptake of entitled care.
Variables

Uptake of entitled
care in percentages
161,236 observations
Coefficient

P-value

Partner
No partner (ref.)
Healthy partner

−7.400

0.000

3.157

0.000

1.322

0.001

1.502

0.000

 A child living in the same neighborhood

−2.736

0.000

A child living within 0–2 km

−3.590

0.000

A child living within 2–10 km

−3.812

0.000

A child living within > 10 km

−4.628

0.000

Unhealthy partner
Children
No children (ref.)
 At least one son and no daughters
At least one daughter
Distance from children
A child living at home (ref.)

which indicates that only 58% of the maximal amount of
entitled hours is used. Also, when comparing the categories of personal care granted and actual use, non-usage of
entitled care is observed in 60% of all observations. This
large figure is in line with what we would expect based
on earlier findings about non-usage in the Netherlands
(Bakx et al., 2016; Tenand, Bakx and Van Doorslaer, 2018).
The difference between 58% (described in our paper) and
67% (Bakx et al., 2016) may be explained by the different
time frames under study and a difference in the duration
of follow-up to see whether there is no use at all or the use
of care is postponed.
Second, the results show that all informal care variables
included in our analyses are associated with a) formal personal care use, and b) the uptake of entitled care. More
specifically, our findings show that having a healthy partner is associated with a 19% decrease in use of formal personal care compared to having no partner. Such a decrease
in formal home care use is also found in other literature,
for instance in the paper of Yoo et al. (2004), which shows
that the availability of a female spouse caregiver is associated with a maximum reduction of 30.6% annual formal home care expenditure per older male. Moreover, we
find that having a healthy partner is the most important
source of informal care. This is also in line with the studies
of Balia and Brau (2014), Portrait, Lindeboom, and Deeg
(2000), and Yoo et al. (2004). Having an unhealthy partner
is associated with a decrease in the difference between personal care needs and use, as compared to having no partner at all. This is again in line with the previous studies of
Bakx and De Meijer (2013) and Hiedemann, Sovinsky, and
Stern (2018), who found that a disabled partner is often
less able to provide informal care and is therefore positively associated with receiving more LTC. Another possible explanation might be that an unhealthy partner, who
is already receiving LTC, might have more knowledge of
the LTC system, the corresponding processes, and what it
might offer them. Furthermore, even though our findings
show that having children is associated with the use of
formal personal care, our results also illustrate that having
children is not only associated with a larger probability of
the use of formal personal care, but also with a smaller difference between granted care and actual use. Even though
it is possible that children are providing unpaid care at
the same time as their parent receives formal care (a complementary relationship), this contradicts what we would
expect based on the studies of SCP (2010), Tarricone and
Tsouros (2008), and Triantafillou et al. (2010). However,
when interpreting this effect combined with the effect we
found for the distance from children, we observe that having children only leads to more use of formal personal care
and a smaller difference between granted care and actual
use in the case of children living at home. Therefore, a
plausible explanation for this might be that this effect is
observed for children who may be in need of help from
their parents instead of the other way around. In other
words, when children are living at home when they are
grown, they might not be the ones that are taking care of
their parents, but may be unhealthy and dependent on
care or help themselves. Another explanation might be
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that children may help their disabled or reluctant parents
to gain access to formal care. It could also be that patients
at first choose to delay applying for formal care as they
may prefer informal care, but when this situation is no
longer tenable, they then use a relatively large amount of
formal care.
Third, less formal personal care is used as children move
out, and this leads to an increase in the difference between
personal care needs and use (the actual use of formal care
is less than what is needed). The results imply that children
living at home give less informal care to their parents, as
compared to children who have moved out. Also, in this
case a possible explanation could be that when children
live at home, they still may need help from their parents
and may therefore not be able to take as good of care of
their parents as when children are independent and have
moved out. In addition, these results imply that children
who have moved out should also be taken into account in
the process of assessing needs by the CNAC experts.
Fourth, the results from our analyses on care granted by
means of a PCB indicate that when having a healthy partner,
one is more likely to use a PCB. This may be explained by
the fact that these healthy partners may be able better to
arrange home care or deliver informal care themselves, both
financed through a PCB. However, as we do not know the
amount of a PCB that is spent on formal care as opposed
to the amount spent on informal care, we cannot investigate how a PCB truly influences the substitution of formal
care by informal care. In addition, due to the differences in
availability of informal caregivers and in other characteristics between the group of individuals having a PCB and the
other groups, the results from using care by means of a PCB
may somewhat deviate from our main results. This indicates that exclusion of the individuals with PCBs from the
main analyses would probably slightly bias the main results.
However, as only 7% of individuals choose to use personal
care by means of a PCB, we believe the impact of this would
be limited. Overall, based on the results from our analyses on
using a PCB, we are able to conclude that our main findings
on using personal care in kind would not lead to very different conclusions even if we had more information on the
personal care costs for people who received a PCB, as most
of the results from the robustness check are in line with our
main findings and the differences found can be explained.
As discussed before, we believe this paper to be an important contribution to the current literature by assessing 1)
how the availability of various sources of informal care is
related to the formal use of personal care, and 2) whether
the availability of informal care can partly explain the difference between granted and actually used personal care.
We were able to do so by using a unique nationwide dataset. This is the most important strength of this paper as
this data includes information on: 1) the granted amount
of formal personal care, 2) the actual amount of formal
personal care used, and 3) potential caregivers. Moreover,
the data enables us to comprehensively correct for differences in need at a patient level.
This study included somatic and psychogeriatric patients
of 60 years and older who were entitled to personal care
in the second four-week period of 2013. This was a large
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sample size that was representative of the Dutch population as a whole. However, due to some limitations, the
findings of the current study must be interpreted with
some caution, because no data was available on the actual
informal care provided. Therefore, it could be that the
variables used to characterize informal care within this
research do not cover all dimensions of the informal care
actually used. Nevertheless, we do have information on
the most important informal caregivers. It is assumed that
these variables, such as having a partner and children,
may be considered as valid proxies for the availability of
informal care as they are important sources of informal
care in many countries (Bolin, Lindgren, and Lundborg,
2008). Moreover, as only people who requested LTC and
were entitled to LTC were included in the study, it is possible that people who receive sufficient informal care do
not request formal LTC, although they would have been
entitled to it if they did. However, data on LTC from the
Longitudinal Aging Study Amsterdam (LASA, Huisman et
al., 2011) shows that latent demand for formal care is relatively small. Also, as explained in the introduction, informal care is taken to some extent into account in the needs
assessment. Both aspects could have led to an underestimation of the true relationship between availability of
informal care and use of formal care. Finally, in this study
cross-sectional data was used. In future studies longitudinal data could be of interest, as there may be a time lag
between the needs assessment and the actual use of care.
In order to control for this effect, we performed a robustness check that showed that when excluding all entitlements that were not granted before 1 January 2013, the
overall conclusions do not change.
To conclude, we can infer that older people use less
formal personal care than expected based on their needs
and that these needs are likely to be partially met through
informal care provided by a partner or adult children.
These insights may be especially valuable to countries
exploring options to reform their LTC system in order to
contain costs. One of the issues that emerges when wanting to implement the findings of this study, and in line
with previous studies of, for instance, Twigg (1989) and
Twigg and Atkin (1994), is that policy makers then have to
consider how informal care provided by partners and adult
children could be taken into account in a LTC system. The
above-mentioned papers discuss different dynamic models and various conditions to consider in order to do that.
Broese van Groenou and De Boer (2016) also underline
the complexity of the informal caregiving phenomenon
as many actors are involved and the caregiving environment is dependent on many different behavioural aspects
but also on policy and societal developments. The authors
suggest considering policy measures related to reimbursements, pension benefits, legal obligations, and career
benefits in support of informal caregivers. Similarly, the
study of Hoffmann and Rodrigues (2010) describes pros
and cons of having cash-for-care-benefit measures to help
informal caregivers by giving them a “care allowance”. Also,
they describe measures that are often overlooked aimed
at offering (care) services to informal caregivers to support them. In sum, while we recommend policy makers to
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consider whether informal care provided by partners and
adult children should be taken into account in a LTC system, more research is needed on how this should be implemented. In this respect, changes in family structures, for
example having fewer children and more divorces, should
also be considered. In addition, the mismatch between
actual use and entitled LTC may be of interest to policy
makers as this may in fact be due to some inefficiency
in the assessment of needs; otherwise the supply of LTC
might fall short. Furthermore, the different preferences of
patients could play a role. In this regard, gains may especially be made in assessing needs in older individuals with
a healthy partner or having children who have moved out,
since these individuals are more likely to use a smaller
share of their entitlement.
Notes
1
Care provided outside of a nursing home or care institution by formal caregivers who receive compensation
for their services to treat individuals in need such as
elderly, chronically ill, or people with a disability.
2
Universal coverage is defined by the WHO (2020) as:
“ensuring that all people have access to needed health
services (including prevention, promotion, treatment,
rehabilitation, and palliation) of sufficient quality to
be effective while also ensuring that the use of these
services does not expose the users’ financial hardship.
3
To put this into perspective: in 2013 each hour of personal care used amounted to an average of €50. So if
an individual for instance uses up to two hours of personal care a week this will add up to an amount of €
5200 a year, of which only a small part is payed out of
pocket (CBS, 2020).
4
A somatic disorder or limitation is often caused by a
current somatic (physical) illness or condition. If there
are permanent limitations, not caused by disorders
of the nervous system or the musculoskeletal system
(bone/musculature, joints, and connective tissue), the
health problem somatic illness is applicable (Duell
et al., 2019).
5
Psychogeriatric health problems are a result of a disease or disorder in or of the brain. Often there is an
impairment of the emotional capacity, intellectual
capacity, and/or memory capacity. An example is of a
psychogeriatric health problem is dementia (Duell et
al., 2019).
6
Health care costs made within the medical care sector.
This is care covered under the Dutch Insurance Act,
which includes most importantly care provided by GPs
and medical specialists.
7
In our dataset, more use than entitled to is observed
in only 3.4% of the observations. The observed used
hours solely refer to publicly funded hours. Individuals might be utilising more formal care than they are
entitled to in case, for example, the volume of publicly
funded care initially granted was too low. An explanation for this is that clients often face increased needs
over time and that an entitlement from even a few
weeks ago may be outdated. Pending a re-assessment,
the care provider may be forced to provide more hours
than entitled. Note that we have excluded individuals

who receive a re-assessment during the care period
studied to rule this out as much as possible, but it still
may occur in a few cases (i.e., the re-assessment has
not yet taken place). Another explanation may be that
clients temporarily need extra care. This can be the
case when an informal caregiver is ill or when the client has had an accident.
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