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Abstract.
Background: Disease modifying treatments (DMTs) currently under development for Alzheimer’s disease, have the potential
to prevent or postpone institutionalization and more expensive care and might delay institutionalization of persons with
dementia.
Objective: The current study estimates costs of living in a nursing home for persons with dementia in the Netherlands to
help inform economic evaluations of future DMTs.
Methods: Data were collected during semi-structured interviews with healthcare professionals and from the financial admin-
istration of a healthcare organization with several nursing homes. Personnel costs were calculated using a bottom-up approach
by valuing the time estimates. Non-personnel costs were calculated using information from the financial administration of
the healthcare organization.
Results: Total costs of a person with dementia per 24 hours, including both care staff and other healthcare providers, were
D 151 for small-scale living wards and D 147 for independent living wards. Non-personnel costs were D 37 per day.
Conclusion: This study provides Dutch estimates for total healthcare costs per day for institutionalized persons with dementia.
These cost estimates can be used in cost-effectiveness analyses for future DMTs in dementia.
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INTRODUCTION

Dementia is an umbrella term for a group of
symptoms associated with an ongoing decline in
brain functioning (i.e., impaired memory, language,
problem-solving, or other thinking abilities) severe
enough to affect a patient’s daily life. Approximately
55 million people are diagnosed with dementia world-
wide [1]. Due to aging, the prevalence of dementia
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is expected to increase to 78 million in 2030 and
139 million in 2050 [1]. The global incidence of
dementia is calculated at 10 million patients annu-
ally. Dementia ranked fifth in leading causes of death
worldwide in 2016 [2]. With a share of about 60 to
70%, Alzheimer’s disease is the most common cause
of dementia [1].

With disease progression, persons with dementia
increasingly require care and assistance with daily
activities. Eventually, many persons with dementia
are in need of care or supervision 24 hours a day,
at which point they are often admitted to a nursing
home. Consequently, health systems are challenged
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to deal with the predicted future increase of preva-
lence of dementia, with important implications for
both staffing and financial resources.

In 2019, the global cost of dementia was esti-
mated at $1.3 trillion and are projected to reach $2.8
trillion by 2030, as both the prevalence of demen-
tia and healthcare costs are expected to increase
globally [1]. The majority of costs associated with
dementia care are related to direct social care costs
(including institutionalization) [3]. Disease modify-
ing treatments (DMTs) currently under development
for Alzheimer’s disease, have the potential to prevent
or postpone institutionalization and more expensive
care [4–8]. Part of the acquisition costs of DMT may
be offset by savings from preventing or postponing
institutionalization of persons with dementia. This
and other economic aspects of DMTs can be included
in costs-effectiveness analyses, alongside effects of
DMTs. Cost-effectiveness analyses can inform deci-
sion makers on optimal budget allocation, providing
insight into whether health benefits outweigh the cost
consequences of an intervention. In order to have
an accurate estimate of potential economic impact
of DMTs, including potential savings with regard
to institutionalization, knowledge on costs of insti-
tutionalization is essential. There have been various
studies on healthcare utilization and costs incurred by
persons with dementia in the European region [9–12].
However, unit costs of healthcare are considered to
exhibit low transferability [13]. In the Netherlands,
cost prices have been calculated for care profiles
(i.e., broad categories of intensity of care provided
in institutions) [14]. However, these care profiles are
not condition-specific, and cost prices for care for
dementia are not available. Wübker et al. (2015) also
presented costs for nursing home stays in the Nether-
lands; however, the cost inputs used in this study were
not specific for persons with dementia [15]. There-
fore, the objective of the current study was to estimate
the costs of living in a nursing home for a person
with dementia in the Netherlands to feed Dutch phar-
macoeconomic models for DMTs for Alzheimer’s
disease.

MATERIALS AND METHODS

Data collection

Data on the time healthcare providers spend on care
for dementia were collected during semi-structured
interviews with healthcare professionals and from the
financial administration of a healthcare organization

with several nursing homes. This organization offers
district nursing, rehabilitation care, and long-term
care (no hospital care) to approximately 2000 patients
at 16 locations of different sizes in a specific region in
the Netherlands. As is commonly seen in the Nether-
lands, the nursing homes included in the study have
two types of wards where persons with dementia can
reside: small-scale psychogeriatric living groups (in
Dutch: ‘kleinschalig wonen’ or ‘psychogeriatrische
afdeling’) and independent living (in Dutch: ‘open
afdeling’), both with 24-hour healthcare provision.
In small-scale living wards, 6 or 7 residents form a
household with a shared living room and kitchen but
with private bedrooms and bathrooms. In indepen-
dent living wards, residents have their own private
apartment, but do have access to 24-hour healthcare
and activities.

Interviews

Interviews were performed with at least two
researchers (PK, SH, VW, TK) during a video call
(physical presence was undesired due to the COVID-
19 pandemic regulations) with an average duration
of 60–75 minutes without any financial compensa-
tion for respondents. Interviews took place in April
and May 2021. Respondents were recruited through
a central inquiry in the organization. All respondents
participated on a voluntary basis.

Respondents consisted of care staff, a physician
(geriatrist), therapists, and an activity supervisor. In
the Netherlands, care staff in nursing homes can be
divided into three job groups: assistant, caregiver, and
nurse. In addition to care staff, persons with demen-
tia receive healthcare from a physician (specialist
in geriatric medicine) and several therapists (i.e., an
occupational therapist, a physiotherapist, a psychol-
ogist, and a nurse with special attention for diets).
Finally, activity supervisors organize individual and
group activities for residents in the nursing homes.

The interview template varied for care staff and
other healthcare professionals. Interviews with care
staff started with general questions about the respon-
dent’s job, experience with caring for persons with
dementia, and the number of persons with dementia at
their ward. The main goal of the interviews was to col-
lect information about the time healthcare providers
spend on the care for dementia. To extract this infor-
mation, a table with time spent per task and shifts
(i.e., day, evening, and night) was completed during
the interviews. Tasks included personal care, social
care, medical care, administration, updates about res-
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idents (i.e., reading patients dossiers as preparation
before shift and consultation with colleagues about
residents), and other tasks. Finally, open-ended ques-
tions were asked about workload, and the impact of
COVID-19 on healthcare provision in nursing homes.
These open-ended questions were included to be able
to narratively describe the impact of these topics on
the daily work of the care staff and other healthcare
professionals. Interviews with the other healthcare
professionals followed the same structure; however,
the breakdown of time spending was not deemed
relevant for this group of respondents, as they had
different tasks and did not have daily contact with
every resident. Therefore, the average weekly fre-
quency and duration of contact were collected. The
interview template is provided in the Supplementary
Material.

Financial administrative data of the healthcare
organization

Total costs and number of annual patients of the
healthcare organization in 2019 were retrieved from
their financial administration and included the fol-
lowing cost categories: personnel, depreciation, food
and hotel, overhead, patient and resident, mainte-
nance and energy, rent and leasing, and contribution
and release of provisions. Total number of annual
patients of the healthcare organization were divided
into patients receiving intramural (i.e., patients resid-
ing in a healthcare institution) and extramural care
(i.e., patients not residing in an institution).

The distributions of care staff functions (i.e., assis-
tants, caregivers, and nurses) in the nursing home
in small-scale living wards and independent liv-
ing wards, not specific for dementia care, were
based on full-time equivalent (FTE) employment data
retrieved from the financial administration.

Phases of dementia

Dementia can be categorized in four severity
classes: mild cognitive impairment (MCI), mild
dementia, moderate dementia, and severe demen-
tia. To refrain from using clinical dementia rating
unknown to respondents, descriptions of phases of
dementia (Supplementary Material) were constructed
to guide the interviews and enable respondents to
identify differences between severity. According to
the interviewed geriatrist, persons admitted to a
nursing home primarily for dementia typically have
moderate or severe dementia. In the Netherlands,

reimbursement of nursing homes by healthcare insur-
ers is based on care profiles (in Dutch: ‘zorgprofielen’
or formerly ‘zorgzwaartepakketten [ZZP]’). There
are three care profiles for persons with dementia liv-
ing in nursing homes: ‘ZZP 4: Sheltered living with
intensive supervision and extensive care’, ‘ZZP 5:
Protected living with intensive dementia care’, and
‘ZZP 7: Protected living with very intensive care,
due to specific disorders, with an emphasis on guid-
ance’. The distribution of patients across these care
profiles were retrieved from the financial administra-
tive data of the healthcare organization, separately
for small-scale living wards and independent living
wards.

Personnel costs

Personnel costs were calculated using a bottom-up
approach by valuing the time estimates collected in
the interviews with healthcare professionals.

Interview data was used to calculate the average
time spent on every type of task per shift and the
average total time spent on persons with dementia by
care staff in nursing homes. Time estimations of all
care staff members were combined (i.e., assistants,
caregivers, and nurses) because of the similarity of
type of tasks they perform. For example, assistants
can take over tasks from caregivers and nurses. In
addition, persons in nursing homes do not require
much medical care.

Interviews with other healthcare professionals
(i.e., physician, therapists, and activity supervisor)
were performed to estimate the average time spent
per week on persons with dementia for each type
of healthcare provider. To guarantee anonymity of
respondents, individual time estimates per type of
healthcare provider were not reported.

Time estimates from the interviews were mul-
tiplied with healthcare providers’ hourly wages to
estimate personnel costs. Yearly pensionable salaries
were provided by the financial administration. Irreg-
ularity allowances, holiday allowance and year-end
bonus were included in the pensionable salaries.
Social security costs and other personnel costs were
taken from the Dutch costing manual [16]. The distri-
bution of hours over the different types of care staff
members was based on FTE data from the nursing
home for day and evening shifts. Staff present dur-
ing night shifts was assumed to consist exclusively of
caregivers or nurses (i.e., no assistants). An FTE was
assumed to have 1536 workable hours per year [16].
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Other costs

Non-personnel costs were calculated using infor-
mation from the financial administration of the
healthcare organization. The data did not distinguish
between intramural and extramural non-personnel
costs. General costs were assumed to be distributed
evenly across intramural and extramural patients.
Food and hotel costs were only assigned to patients
receiving intramural care. Other non-personnel costs
(i.e., depreciation, patient and resident related costs,
maintenance and energy costs, rent and leasing, and
contribution and release of provisions), were cor-
rected for the difference in time that intramural and
extramural patients use the care and facilities of the
healthcare organization by assuming that intramural
patients receive twice as much care time compared to
extramural patients. Subsequently, these costs were
divided by the number of intramural patients in the
healthcare organization and divided by 365.25 to cal-
culate the costs per patient per day.

RESULTS

Interview respondents

In total, 19 healthcare staff members in the nurs-
ing home were interviewed: 7 care staff members
working at small-scale living wards (1 assistant,
3 caregivers, and 3 nurses), 3 care staff members
working at independent living wards (1 caregiver
and 2 nurses), one specialist in geriatric medicine,
one occupational therapist, two physiotherapists, two
psychologists, a directing nurse, a nurse with special
attention for diets, and one activity supervisor.

Care staff teams working at small-scale living
wards were responsible for 6 to 7 residents during the
day and evening and around 25 residents during the
night (i.e., four small-scale living wards), while the
care staff teams working at independent living wards
and activity supervisor were responsible for 14–22
residents. The physician and therapists were respon-
sible for 60 to 150 patients, but only a proportion of
their patients required treatment of the physician and
therapists.

Phases of dementia and care profiles

According to respondents, the majority of residents
in small-scale living wards (94%) had some type
of dementia, 48% with moderate dementia and 52%

with severe dementia. All residents without dementia
in small-scale living wards had Parkinson’s disease,
except for one patient with somatic complaints. In the
independent living wards, 54% of the residents had
dementia: 95% moderate dementia and 5% severe
dementia. The remaining 46% were primarily living
in nursing homes because of somatic complaints.

Cost calculations

Personnel costs. Tables 1 and 2 present the aver-
age number of minutes per day care staff in nursing
homes spend per person with dementia in small-scale
living wards and independent living wards. Respon-
dents working in independent living wards did not
provide estimates for time spent during night shifts.
Therefore, the estimate from the small-scale living
ward was used as a proxy. According to respondents,
time spent on care tasks did not differ for persons
with moderate or severe dementia. Therefore, the esti-
mates represent an average for both moderate and
severe dementia.

Most time of care staff was spent on personal care
tasks, such as personal hygiene and helping persons
with dementia getting in and out of bed. Social care
was often provided while performing other tasks such
as personal care and not counted as social care time
to make both mutually exclusive. Therefore, time
estimates reported here for social care tasks under-
estimate the total time spent on it. In total, care staff
spend 220 minutes (=3.7 hours; SD: 25.3) and 213
minutes (=3.6 hours; SD: 68.2) per 24 hours per
person with dementia in small-scale living wards
and independent living wards, respectively. This was
associated with personnel costs of D 102.08 per 24
hours per person with dementia in small-scale living
wards and D 98.48 per 24 hours in independent living
wards.

On average, each of the other healthcare profes-
sionals (paramedics and other non-direct caregiving
staff) spent 19 minutes (range 11–34 minutes)
per week per person with dementia. This was
associated with a cost of D 12.45 per day per per-
son with dementia (Table 3). Time estimates of
other healthcare professionals were not distinguished
between small-scale living and independent living
wards.

Other costs and total costs. Other costs consisted
of food and hotel costs, overhead, maintenance and
energy, rent and lease and other costs. These costs
amounted to D 37 per 24 hours. Total costs esti-
mates are presented in Table 3. Total cost per person
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Table 1
Average time spent by care staff on persons with dementia in small-scale living wards

Shift Day Evening Night Total (24 h)

Number of interviewed care staff members 7 7 7
Tasks (minutes per person with dementia)

Personal care 49 27 9 85
Social care 26 9 4 39
Medical care 8 7 0 15
Administration 8 5 2 15
Update about residents∗ 10 4 2 16
Other tasks 39 13 2 55

Minutes per person with dementia 124 81 15 220
Distribution of care staff∗∗

Assistants 28.9% 28.9%
Caregivers 60.7% 60.7% 85.4%
Nurses 10.4% 10.4% 14.6%

Costs per person with dementia D 57.31 D 37.62 D 7.15 D 102.08
∗Reading patients dossiers as preparation before shift and consultation with colleagues about resi-
dents. ∗∗Distribution was based on administrative data provided by the healthcare organization.

Table 2
Average time spent by care staff on persons with dementia in independent living wards

Shift Day Evening Night∗∗∗ Total (24 h)

Number of interviewed care staff members 3 2 0
Tasks (minutes per person with dementia)

Personal care 33 19 52
Social care 22 25 47
Medical care 22 10 32
Administration 9 18 27
Update about residents∗ 8 18 26
Other tasks 5 8 13

Minutes per person with dementia 99 98 15 213
Distribution of care staff∗∗

Assistants 28.9% 28.9%
Caregivers 60.7% 60.7% 85.4%
Nurses 10.4% 10.4% 14.6%

Costs per person with dementia D 45.95 D 45.31 D 7.22 D 98.48
∗Reading patient records as preparation before shift and consultation with colleagues about residents.
∗∗Distribution was based on administrative data provided by the healthcare organization. ∗∗∗There
are night shifts in independent living wards, as no care staff members who worked night shifts were
interviewed, the estimate from the small-scale living wards was used (15 minutes per night).

Table 3
Total cost of institutionalization per client per 24 hours

Type of cost Small-scale Independent
living living

Personnel costs caregiving staff D 102.08 D 98.48
Other healthcare professionals D 12.45 D 12.45
Other costs D 36.53 D 36.53
Total costs D 151.06 D 147.46

with dementia was D 151 per 24 hours for small-
scale living facilities and D 147 for independent living
facilities. In the healthcare organization, 55.1% of
persons were living in small-scale living facilities.
The weighted average total cost per person with
dementia was D 149 per 24 hours.

Caregiver workload and impact of COVID-19

Most respondents (84%) indicated that there are
(care) tasks that cannot currently be performed prop-
erly within the budgeted time. Only three respondents
(nurses of varying function levels; working at differ-
ent locations) were able to provide all the care that
persons with dementia need. Figure 1 provides an
overview of the activities respondents were unable to
perform properly.

The majority of respondents (14; 74%) indicated
that they had worked more hours due to COVID-
19. In contrast, 4 (21%) respondents indicated that
they worked less during the peak of the COVID-
19 pandemic. The pandemic caused a shift for some
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Fig. 1. Activities respondents are unable to carryout due to bud-
get and/or time constraints. Prevention/Wellbeing activities were
mostly aimed at mobility and included for example cycling
and walking. Surveillance/Guidance activities include observing
behavior and helping patients cope. Coordination was defined
as coordinating tasks between different caregivers. Night shift
was mainly discussed in terms of being generally understaffed.
*respondent’s job profile is not fully focused on direct caregiving
and involves management related tasks.

staff concerning their daily (care) tasks. For exam-
ple, some caregivers devoted themselves completely
to the planning of shifts and thus no longer performed
any caregiving tasks during the height of the pan-
demic. Furthermore, the focus of care more often
shifted to counseling and well-being of persons with
dementia. In this case, well-being relates to tasks and
activities which improve the health and happiness of
persons with dementia outside of direct care tasks
(e.g., going for a walk, cycling, etc.). The (daytime)
activities were largely canceled causing the patients
to be on the wards all day. To prevent loneliness
and inactivity, one-on-one activities were undertaken,
which required more attention and time from staff
than joint activities.

The majority of respondents indicated that the
workload (at the peak of the COVID-19 pandemic)
was very high, due to substantial degree of COVID-
19 and stress related illness and absenteeism among
staff members. In addition, COVID-19-related deaths
amongst patients placed an emotional burden on staff.

Family and acquaintances were not, or only rarely
allowed to visit in periods of lockdown during the
pandemic. Residents often did not understand why
family did not visit, which caused increased levels of
loneliness. In addition, almost all terminal care and
well-being (e.g., holding hands and sitting at the bed-
side) was performed by care assistants. Oppositely,
one respondent commented that reduced family vis-
its also allowed more peace of mind for caregivers to
care for residents.

Most of the caregivers stated that their caregiving
tasks had (almost) returned to pre-COVID-19 levels
during the time of the interviews.

DISCUSSION

This study estimated the total costs of a person with
dementia per day in a nursing home including both
care staff and other healthcare providers in service
of the nursing home. The total cost per day was esti-
mated to be D 151 for small-scale living wards and
D 147 for independent living wards.

In 2018, cost prices were calculated for long-term
care for all care profiles in the Netherlands [14]. When
applying the care profile distribution of the partic-
ipating nursing home to these cost prices, the cost
per person per day was D 159. The current cost esti-
mate (weighted average D 149) is comparable to the
KMPG estimate. To date, (time-and-motion) studies
in the international literature have taken the perspec-
tive of the time spending of nurses or caregivers for
multiple residents. This study investigated the cost of
institutionalization per person with dementia, which
prohibits comparisons of results to the international
literature.

The majority of caregivers indicated that they did
not have enough time to perform all required care-
giving tasks properly, particularly, tasks related to
prevention and/or wellbeing of persons with demen-
tia. This contrasts with the Dutch Ministry of Health’s
aim to emphasize on prevention in healthcare [17].
An upcoming Dutch law should enhance purchasing
parties to invest in preventive measures to prevent or
postpone more expensive care. Excessive workload
has previously been shown to have a negative effect
on quality of care [18] and on caregivers’ own health
[19]. Increasing numbers of residents will likely only
increase the workload of caregivers which is detri-
mental to the quality (and safety of) care provided
[20], emphasizing the need for adequate policies to
support caregiving staff and prevent understaffing.

Limitations

Information was obtained using online interviews,
rather than on-site time and motion data collection.
On-site time and motion studies can provide a greater
level of detail and is not prone to potential recall bias
of respondents. Time and motion studies would also
enable cost variations according to degree of cogni-
tive function and comorbidities. However, due to the
COVID-19 pandemic and related restrictions, care
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facilities were reluctant to allow external researchers
to enter the facilities out of concern for the safety of
the residents and caregivers.

This study was conducted in a single long-
term healthcare organization. During the COVID-19
pandemic, it proved difficult to include additional
organizations. Nonetheless, the participating orga-
nization is rather large with 16 locations (rural and
urban) with different functionalities (including small-
scale living and independent living). In addition, the
cost price estimated in this study was comparable to
the KPMG estimate. These two elements suggest that
the results are likely generalizable to Dutch nursing
homes as a whole. Future studies in other organi-
zations are needed to confirm the generalizability.
Furthermore, although personnel with different job
profiles were interviewed, the sample was relatively
small, especially for independent living wards.

Data on time during night shifts was not collected
in independent living wards. Still, respondents men-
tioned that night shifts are typically performed by
one caregiver responsible for multiple wards, whereas
during the day multiple caregivers are present in every
single ward. Therefore, the costs associated with the
night shift on the independent living wards are not
expected to have a major impact on the total costs per
day. In addition, the data did not allow to differenti-
ate food costs between intra- and extramural patients.
Therefore, it was assumed that extramural patients
did not incur food costs. Overall, this assumption had
a minor impact on total costs per day.

For this study, it was not possible to adequately
differentiate between Alzheimer’s disease and other
types of dementia. According to respondents, a diag-
nosis of dementia is in most cases in the Netherlands
not further specified by type of dementia. Even
though different causes of dementia can lead to a
different clinical presentation, respondents experi-
enced difficulties to categorize persons with dementia
according to type of dementia. Nonetheless, most
respondents declared that, except for vascular demen-
tia in which persons typically exhibit more behavioral
symptoms such as aggression and agitation, care
needs of institutionalized. Persons with Alzheimer’s
disease do not substantially differ from persons with
other causes of dementia.

In conclusion, this study provides Dutch estimates
for total healthcare costs per day for institutional-
ized persons with dementia. These cost estimates
can potentially be used in cost-effectiveness analy-
ses for future DMTs in dementia and specifically for
Alzheimer’s disease.
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