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Abstract
Background  Existing knowledge on healthcare use and costs in the last months of life is often limited to one patient 
group (i.e., cancer patients) and one level of healthcare (i.e., secondary care). Consequently, decision-makers lack 
knowledge in order to make informed decisions about the allocation of healthcare resources for all patients. Our aim 
is to elaborate the understanding of resource use and costs in the last six months of life by describing healthcare use 
and costs for all causes of death and by all levels of formal care.

Method  Using five national registers, we gained access to patient-level data for all individuals who died in Norway 
between 2009 and 2013. We described healthcare use and costs for all levels of formal care—namely primary, 
secondary, and home- and community-based care —in the last six months of life, both in total and differentiated 
across three time periods (6-4 months, 3-2 months, and 1-month before death). Our analysis covers all causes of death 
categorized in ten ICD-10 categories.

Results  During their last six months of life, individuals used an average of healthcare resources equivalent to €46,000, 
ranging from €32,000 (Injuries) to €64,000 (Diseases of the nervous system and sense organs). In terms of care 
level, 63% of healthcare resources were used in home- and community-based care (i.e., in-home nursing, practical 
assistance, or nursing home care), 35% in secondary care (mostly hospital care), and 2% in primary care (i.e., general 
practitioners). The amount and level of care varied by cause of death and by time to death. The proportion of home- 
and community-based care which individuals received during their last six months of life varied from 38% for cancer 
patients to 92% for individuals dying with mental diseases. The shorter the time to death, the more resources were 
needed: nearly 40% of all end-of-life healthcare costs were expended in the last month of life across all causes of 
death. The composition of care also differed depending on age. Individuals aged 80 years and older used more home- 
and community-based care (77%) than individuals dying at younger ages (40%) and less secondary care (old: 21% 
versus young: 57%).

Conclusions  Our analysis provides valuable evidence on how much healthcare individuals receive in their last six 
months of life and the associated costs, broken down by level of care and cause of death. Healthcare use and costs 
varied considerably by cause of death, but were generally higher the closer a person was to death. Our findings 
enable decision-makers to make more informed resource-allocation decisions and healthcare planners to better 
anticipate future healthcare needs.
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Background
Healthcare resources—such as trained staff, equipment, 
and beds in hospitals and nursing homes—are limited; 
therefore, decisions about how to use available healthcare 
resources are inevitable in publicly funded healthcare 
systems. Ideally, decision-makers base their resource-
allocation decisions on valid, comprehensive evidence 
and societal preferences which indicate what is most 
important to the recipients of healthcare services. In 
reality, decision-makers have to make high-impact deci-
sions under conditions of great uncertainty. As a result, 
scarce healthcare resources may be used inefficiently, due 
to significant knowledge gaps about which patient group 
needs which healthcare resources at which level of care.

The last months of life are known to be ‘resource inten-
sive’ [1–3]. Existing knowledge on resource use during 
the last months of life is fragmented and incomprehen-
sive, with studies focusing on single parameters of care 
and patient groups most commonly diagnosed with a 
specific type of cancer [4–9]. We identified two major 
knowledge gaps in the existing literature on resource use 
and costs in the last months of life.

For the first knowledge gap, extant research on 
resource use in the last months of life has focused pre-
dominantly on secondary healthcare services provided at 
hospitals; data on the use of primary healthcare (i.e., gen-
eral practitioners (GPs), emergency primary healthcare) 
and home- and community-based care (i.e., care institu-
tions, home nursing) is harder to find. Only if healthcare 
planners are provided with knowledge about healthcare 
use and costs at all levels of care can they fully optimise 
priorities when planning for future care needs.

We are aware of a limited number of studies which 
report on resource use and costs beyond secondary care. 
A systematic review summarised healthcare use in the 
last months of life in 3.7  million adult cancer patients 
[10]. Langton and colleagues found that secondary care 
received in hospitals was reported in most of the stud-
ies, while components of community care, was men-
tioned in 41% of the studies and physician visits as an 
indicator of primary care was mentioned in only 30% of 
the studies [10]. Nevertheless, none of the included stud-
ies provided data for all levels of formal care simultane-
ously. Tanuseputro’s population-based study looked into 
healthcare costs in the last 12 months of life in Ontario 
in 2010–2013 [11]. This study provided evidence on costs 
in the last year of life broken down by healthcare sector: 
total costs in the last year of life consisted of an average 
of 43% spent on inpatient care, while physician services, 
medications/devices, laboratories, and emergency rooms 

contributing to less than 20% of total costs; almost 16% 
was spent on long-term-care in institutions, and approxi-
mately 8% was spent on home care [11]. However, the 
study did not report resource use by cause of death. 
Finally, a recent registry-based study from 2022 inves-
tigated care pathways for patients with different cancer 
diagnoses in the last six months of life for all levels of for-
mal care [12]. The authors found that, depending on their 
type of cancer, patients utilised 44–66% of resources in 
secondary care and 31–52% in home- and community-
based care during their last six months of life [12]. To 
our knowledge, comparable estimates for all levels of for-
mal care are not available for causes of death other than 
cancer.

For the second knowledge gap, knowledge on resource 
use and costs in the last months of life is only available for 
a limited number of causes of death, such as circulatory 
diseases [13], stroke [14], and respiratory diseases [15]. 
Still, most of the available evidence is on cancer patients’ 
use of secondary care in the last months of life [5–10, 16, 
17]. Far less is known about resource use for individuals 
dying with mental diseases like dementia and Alzheim-
er’s disease, with existing studies focusing solely on costs 
[18]. Healthcare planners in publicly funded healthcare 
systems cannot afford inefficient allocation of scarce 
resources for a large and fast-growing patient group like 
dementia: the WHO expects that 75 million individuals 
will suffer from dementia in 2030, with the number rising 
to 132 million in 2050 [19]. Thus, ageing societies world-
wide have an urgent need for evidence on resource use 
and costs for progressive mental diseases like dementia.

We aim to address these knowledge gaps by estimating 
healthcare use and costs in the six last months of life for 
all levels of formal care—primary, secondary, and home- 
and community-based care—for all causes of death, for 
two age groups, and for three time periods before death. 
In doing so, we aim to provide a more complete under-
standing of resource use and costs in the last six months 
of life. Our findings will support decision-makers in mak-
ing more informed decisions regarding resource alloca-
tion and healthcare planners in better anticipating future 
healthcare needs.

Methods
In this study, we describe healthcare use at all levels of 
formal care (primary, secondary, and home- and commu-
nity-based care) during the last six months of life of all 
individuals who died in Norway between 2009 and 2013. 
Using a healthcare perspective, we estimated the cost of 
healthcare during individuals’ last six months of life. To 

Keywords  End-of-life, Healthcare use, Healthcare costs, Cause of death, Home- and community-based care, 
Modelling, Dementia



Page 3 of 13Michel et al. BMC Health Services Research          (2024) 24:688 

gather this information, we drew from five patient-level 
national registries.

Healthcare in Norway
Norway’s healthcare system is built on the principles 
of universal coverage and egalitarianism: healthcare is 
provided based on need for treatment, regardless of a 
person’s socioeconomic status, ethnicity, or area of resi-
dence. Healthcare is publicly funded, primarily through 
taxes, and membership in the public health insurance is 
mandatory [20]. Norwegian municipalities organise pri-
mary and home- and community-based care. In primary 
care, GPs play an important role and function as gate-
keepers, referring patients to specialised healthcare when 
necessary. GPs provide primary care during office hours 
and emergency primary healthcare outside office hours 
[20]. The guiding principle for home- and community-
based care is enabling patients to stay at home for as long 
as possible but to move to care facilities (i.e., nursing 
homes) when needed. Four state-owned Regional Health 
Authorities are responsible for organising specialised sec-
ondary care; inpatient care is provided at hospitals, while 
outpatient treatments are provided both at hospitals and 
by self-employed specialists in private practice [20].

Data
National registries
We retrieved data from The Norwegian Causes of Death 
Register (CDR) [21], The Norwegian Patient Register 
(NPR) [22], Norwegian Control and Payment of Health 
Reimbursements Database (KUHR) [23], The Individual-
based Statistics for Nursing and Care Services Register 
(IPLOS) [24], and Statistics Norway (SSB) [25].

Causes of death
Our study population contained all decedents in Nor-
way in between 2009 and 2013, drawn from CDR. From 
this registry, we retrieved information on cause of death, 
coded as an individual’s underlying cause of death using 
ICD-10 codes [21]. Data on underlying cause of death 
was based on an individual’s death certificate, which was 
completed by a physician. For example, if a cancer patient 
died from pneumonia, the physician reported pneumonia 
as the immediate cause of death and cancer as the under-
lying cause of death. Only one underlying cause of death 
per person is recorded, identifying the diagnosis that 
most contributed to the individual’s death. In dialogue 
with the registries, we agreed on the following categories 
of underlying cause of death: Communicable diseases 
(ICD-10 codes A00–B99), Cancer (C00–C97), Endo-
crine, nutritional, and metabolic diseases (E00–E99), 
Mental and behavioural diseases (F00–99), Diseases of 
the nervous system and sense organs (G00–H95), Dis-
eases of the circulatory system (I00–99), Diseases of the 

respiratory system (J00–99), Diseases of the digestive 
system (K00–93), Injuries (V01–Y89), and Other dis-
eases (L, M, N, O, P, Q, R, S, T and U). In Table  1, we 
list the five most common ICD-10 codes within each of 
the categories described above, providing the reader with 
an overview of which causes of death are represented in 
each category.

Healthcare use and costs
Primary care
When a patient receives primary healthcare in Norway, 
the provider sends a claim to The Norwegian Health 
Economics Administration (HELFO) [26]. These claims, 
their associated costs, and information on patient co-
payments are entered into KUHR. We used information 
on treatments provided by GPs, either at the GP’s office 
or as emergency primary healthcare outside normal 
office hours. We present primary healthcare use as num-
ber of visits. Costs of primary care were also retrieved 
from KUHR.

Secondary care
For each secondary care treatment provided at a hospi-
tal in Norway the patient’s diagnosis and the treatment 
provided are registered in NPR, including information 
on whether inpatient or outpatient treatment was pro-
vided. All patient-related activity in hospitals is grouped 
into approximately 900 diagnosis-related groups (DRGs), 
which reflect the treatment provided and its associated 
mean cost across several hospitals which provide the 
treatment [27]. DRG costs include direct costs associated 
with the treatment of the disease, cost of complications 
during the hospital stays, and overhead costs. Addition-
ally, we retrieved laboratory and radiology costs and 
patients’ co-payments from KUHR. We used informa-
tion on all hospital inpatient (including day and overnight 
treatments) and outpatient treatments, number of days in 
the hospital, and total costs during the last six months of 
life as estimated by DRGs.

Home- and community-based care
All Norwegian municipalities must provide information 
to IPLOS [24]. We retrieved information on the number 
of days individuals spent in care institutions during their 
last six months of life. Additionally, we obtained informa-
tion regarding whether individuals received home-based 
care in the form of practical or nursing assistance, which 
was measured in hours.

Healthcare costs
We have used a healthcare perspective and show the 
estimated costs in 2013 euros (€) using the 2013 annual 
exchange rate. All costs were estimated at patient level.
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Causes of death
ICD-10

N
% of entire 
population

Most common subgroups ICD-10 N %

Communicable 4845 Other sepsis A41 1864 39%
A00-B99 2% Other and unspecified infectious diseases B99 1110 23%

Other gastroenteritis and colitis of infectious and unspecified origin A09 679 14%
Other bacterial intestinal infections A04 232 5%
Erysipelas A46 143 3%

Cancer 53,915 Malignant neoplasm of bronchus and lung C34 10,766 20%
C00-C97 26% Malignant neoplasm of colon C18 5906 11%

Malignant neoplasm of prostate C61 5154 10%
Malignant neoplasm of pancreas C25 3375 6%
Malignant neoplasm of breast C50 3261 6%

EMD1 5147 Unspecified diabetes mellitus E14 2208 43%
E00-E99 2% Type 2 diabetes mellitus E11 1006 20%

Volume depletion E86 502 10%
Type 1 diabetes mellitus E10 316 6%
Unspecified protein-energy malnutrition E46 251 5%

Mental 10,419 Unspecified dementia F03 8074 77%
F00-99 5% Mental and behavioral disorders due to use of alcohol F10 878 8%

Vascular dementia F01 808 8%
Depressive episode F32 159 2%
Mental and behavioral disorders due to multiple drug use and use 
of other psychoactive substances

F19 106 1%

Nervous 8394 Alzheimer disease G30 3779 45%
G00-H95 4% Parkinson disease G20 1491 18%

Spinal muscular atrophy and related syndromes G12 616 7%
Multiple sclerosis G35 498 6%
Other degenerative diseases of nervous system, not elsewhere 
classified

G31 407 5%

Circulatory 65,027 Acute myocardial infarction I21 15,845 24%
I00-99 31% Chronic ischaemic heart disease I25 8375 13%

Stroke, not specified as hemorrhage or infarction I64 7296 11%
Congestive heart failure I50 7231 11%
Atrial fibrillation and flutter I48 3726 6%

Respiratory 20,395 Other chronic obstructive pulmonary disease J44 9388 46%
J00-99 10% Bronchopneumonia, unspecified J18 7737 38%

Other interstitial pulmonary diseases J84 726 4%
Emphysema J43 469 2%
Asthma J45 453 2%

Digestive 6379 Alcoholic liver disease K70 716 11%
K00-93 3% Other diseases of digestive system K92 660 10%

Paralytic ileus and intestinal obstruction without hernia K56 645 10%
Vascular disorders of intestine K55 462 7%
Diverticular disease of intestine K57 451 7%

Injury 12,729 Exposure to unspecified factor X59 3286 18%
V01-Y89 6% Intentional self-harm by hanging, strangulation and suffocation X70 1170 17%

Unspecified fall W19 1113 13%
Accidental poisoning by and exposure to narcotics and psycho-
dysleptics [hallucinogens], not elsewhere classified

X42 821 9%

Other fall on same level W18 549 5%
Others 20,049 Other sudden death, cause unknown R96 3068 25%
L, M, N, O, P, Q, R, S, T 
and U

10% Senility R54 2041 24%

Other ill-defined and unspecified causes of mortality R99 1606 23%

Table 1  Causes of death
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To estimate the costs of primary care services, we 
used information on reimbursement claims and patient 
co-payments which are recorded in KUHR for each GP 
consultation and emergency primary care visit. Costs 
were estimated by dividing the sum of claims and patient 
co-payments by 0.3. This is in line with recommenda-
tions from the Norwegian Directorate of Health, who 
estimated that all claims and co-payments recorded in 
KUHR reflect approximately 30% of the total cost of pri-
mary care [28]. Other guidelines suggest using 0.5 [29], 
but a recent study found that this resulted in an underes-
timation of actual costs [30].

Secondary care costs were estimated by multiplying 
DRG weights by the yearly unit price of a DRG weight. 
The costs of radiology and laboratory services are 
recorded in KUHR.  Similarly to other KUHR estimates, 
we summed costs of radiology and laboratory services 
as well as patient co-payments and dividing the total 
cost estimate by 0.3 [28, 31]. We added these costs to the 
patient-level hospital costs.

To calculate costs of home- and community-based 
care, we multiplied days in care institutions by SSB’s 
official corrected gross operating expenses, published in 
KOSTRA (The Municipality- State- Reporting) [25]. To 
estimate the costs of practical and nursing assistance, we 
multiplied the number of hours of each type of care ser-
vice that individuals received by the corresponding cost 
per hour, as estimated by Langeland and colleagues [31].

We estimated total healthcare costs by adding the costs 
in primary, secondary, and home- and community-based 
care. Variables of healthcare use and costs are detailed 
in Table 2. To estimate country-specific costs, the read-
ers can multiply their country-specific unit costs by the 
healthcare use estimates for all decedents as presented 
in Table 2 and decomposed for all causes of death and 
by age (younger and older than 80 years) in the detailed 
Supplementary Material 1-3.

Place of living
Based on data from NPR [22] and IPLOS [24], we esti-
mated how many days individuals spent at home, in care 
institutions—including short-term care and long-term 
care institutions (i.e., nursing homes, sheltered hous-
ing, other round-the-clock care, and sheltered hous-
ing with 24-hour care)—and in hospitals during their 
last six months of life. The number of days at home was 

estimated by subtracting days in hospitals and in care 
institutions from 186 days, which corresponds to six 
months. We allowed days in hospitals and in care insti-
tutions to overlap, since patients who receive treatment 
in hospitals often keep their place in their long-term care 
institution.

Statistical analysis
We used descriptive statistics to summarise the aver-
age healthcare use and costs during individuals’ last six 
months of life. We present both total healthcare use and 
costs by the following time periods: all six months before 
death (total), as well as 6 to 4 months, 3 to 2 months, and 
1 month before death1. To enable comparison between 
time periods, we present healthcare use and costs as 
average resource use and costs per month for all time 
periods2. We present results for all decedents as well as 
stratified by cause of death. For all causes of death, we 
describe healthcare use and costs separately for those 
aged older than 80 years and for those younger than 80 
years at the time of death. We provide supplementary 
materials with detailed cause-specific healthcare use and 
costs at all levels of formal care for the time periods 6 
to 4 months, 3 to 2 months, and 1 month before death 
for all decedents (Supplementary Material 1), for those 
aged younger than 80 years (Supplementary Material 2 
& 4) and for those aged 80 years or older (Supplemen-
tary Material 3 & 4). To estimate relevant healthcare use 
for other countries or contexts, our variables on resource 
use can be multiplied by country- or context-specific unit 
costs.

Results
Between 2009 and 2013, a total of 207,299 individuals 
died in Norway, or approximately 41,000 individuals per 
year. The majority of those who died were older than 80 
years at the time of death (Table 3). We list the catego-
ries of underlying cause of death in order of prevalence: 
Diseases of the circulatory system (31%), Cancer (26%), 
Diseases of the respiratory system (10%), Injuries (6%), 
Mental and behavioural diseases (5%), Diseases of the 

1 To preserve anonymity, we did not receive data for shorter time periods 
from the registries.
2 We have divided the numbers for the 3-month periods (e.g., 6-4 months 
before death) by 3 to obtain monthly estimates. For the entire analysis, we 
assumed no healthcare use for missing registrations.

Causes of death
ICD-10

N
% of entire 
population

Most common subgroups ICD-10 N %

Unspecified kidney failure N19 1504 9%
Other disorders of urinary system N39 1453 5%

1EMD = Endocrine, nutritional and metabolic diseases

Table 1  (continued) 
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nervous system and sense organs (4%), Diseases of the 
digestive system (3%), Endocrine, nutritional, and meta-
bolic diseases (2%), Communicable diseases (2%), and 
Other diseases (10%). Dementia was the most common 
underlying cause of death in both Mental and behav-
ioural diseases (Unspecified dementia 77% + Vascular 
dementia 8%) and Diseases of the nervous system and 
sense organs (Alzheimer’s disease 45%) (Table 1). The 
most common causes of deaths in the other categories 
can be viewed in Table 1.

Healthcare use and costs
All decedents
For the 207,299 decedents, the average healthcare costs 
per individual in the last six months of life was €46,166. 
The majority of healthcare resources were used in home- 
and community-based care (63%), followed by secondary 
care (35%) and primary care (2%). As death approached, 
healthcare use increased across all levels of care. On 

average, individuals used €17,801 in the last month of 
life, compared to €7,816 per month in the 3 to 2 months 
before death and €4,244 per month in the 6 to 4 months 
before death (Table  2). During their last six months of 
life, individuals spent most days at home (52%) and in 
care institutions (41%), and the fewest days in hospi-
tal (7%) (Table 2). The number of days individuals spent 
at home per month decreased as death approached (-6 
days) (Table  2); correspondingly, the average number 
of days individuals spent in care institutions (+ 4 days) 
and at the hospital (+ 3 days) increased in the same time 
(Table 2). 

On average, individuals received 2 inpatient and 3 out-
patient treatments, visited their GP 9 times and had 3 
emergency primary healthcare visits during their last six 
months of life (Table 2). They received 18 h of practical 
assistance and 56 h of nursing assistance during their last 
six months of life (Table  2). Similar to costs, healthcare 
use increased as death approached.

Table 2  Total and monthly average healthcare use and costs in € for all decedents, presented in three time periods before death
6 to 4 months
before death

3 to 2 months
before death

1 month
before death

Total six months
before death

Monthly Monthly Total
Mean s.e. Mean s.e. Mean s.e. Mean s.e.

Place of living
Days at home 18.14 (0.03) 15.79 (0.03) 12.05 (0.03) 98.05 (0.17)
Days in long-term institutions 10.24 (0.03) 11.09 (0.03) 11.71 (0.03) 64.61 (0.19)
Days in short-term institutions 1.25 (0.01) 2.02 (0.01) 3.78 (0.02) 11.56 (0.06)
Days in hospital 1.19 (0.01) 2.43 (0.01) 4.29 (0.01) 12.70 (0.04)
Healthcare use
Primary care
GP visits 1.30 (0.00) 1.53 0.00 1.83 (0.01) 8.78 (0.02)
Emergency primary healthcare visits 0.49 (0.00) 0.56 0.00 0.56 (0.00) 3.16 (0.01)
Secondary care
Inpatient treatments 0.25 (0.00) 0.40 0.00 0.85 (0.00) 2.42 (0.01)
Outpatient treatments 0.49 (0.00) 0.56 0.00 0.56 (0.00) 3.16 (0.01)
Home- and community-based care
Practical assistance hours 2.95 (0.05) 2.96 0.05 2.85 (0.05) 17.63 (0.30)
Nursing assistance hours 8.83 (0.07) 9.56 0.07 10.24 (0.07) 55.84 (0.40)
Healthcare costs (all ages)
Primary 117 (0) 186 (1) 451 (2) 1.174 (3)
Secondary 2.168 (75) 2.642 (14) 4.168 (23) 15.956 (51)
Home- and community-based 1.959 (4) 4.989 (12) 13.181 (36) 29.036 (71)
Total 4.244 (10) 7.816 (17) 17.801 (41) 46.166 (79)
Healthcare costs (< 80 years)
Primary 136 (1) 216 (1) 513 (3) 1 354 (6)
Secondary 3 070 (20) 4 102 (28) 6 566 (47) 23 981 (103)
Home- and community-based 1 275 (7) 2 887 (20) 7 118 (56) 16 718 (112)
Total 4 482 (20) 7 204 (34) 14 198 (72) 42 053 (147)
Healthcare costs (≥ 80 years)
Primary 104 (0) 164 (1) 407 (2) 1.047 (4)
Secondary 1.527 (8) 1.603 (11) 2.463 (18) 10.249 (40)
Home- and community-based 2.445 (5) 6.484 (15) 17.493 (44) 37.796 (83)
Total 4.075 (8) 8.251 (17) 20.363 (46) 49.091 (83)
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By cause of death
Average total healthcare costs in the last six months of 
life varied by cause of death, ranging from €32,276 (Inju-
ries) to €64,123 (Diseases of the nervous system) (Fig. 1). 
Costs were lowest in primary care and highest in home- 
and community-based care for all causes of death except 
cancer, for which costs were highest in secondary care 
(Fig.  1). Individuals used different healthcare services 
depending on their cause of death. For example, individ-
uals dying with endocrine/nutritional/metabolic diseases 
and individuals dying with cancer both used on average 
approximately €48,000 in the last six months of life; how-
ever, if total costs are decomposed by care level, it can be 
seen that cancer patients used more than twice as much 
in secondary care (€28,655) compared to individuals with 
endocrine/nutritional/metabolic diseases (€10,931), who 
in turn used twice as many resources in home- and com-
munity-based care (€36,262) compared to cancer patients 
(€18,454, Fig. 1 & Supplementary Material 1). Individuals 
dying with mental and nervous diseases, mostly demen-
tia, received 86–92% of their care in the last six months 
of life outside secondary care, mostly in home- and 
community-based care. In contrast to individuals with 
dementia, individuals with digestive diseases or injuries 
used less resources in home- and community-based care, 
38% and 58% respectively (Supplementary Material 1).

Place of living differed by cause of death. While indi-
viduals dying with communicable diseases, circulatory 
diseases, digestive diseases, injuries, or other diseases 
spent most days at home, individuals dying with mental 
and nervous diseases spent most days in care institutions. 
The number of days in hospital in the last six months 
of life varied considerably, from 3 days in hospital for 
patients with dementia to 24 days in hospital for cancer 
patients (Fig. 2 & Supplementary Material 1). Individuals 
with communicable diseases, respiratory diseases, and 
digestive diseases spent 12 to 15 days in hospital, while 
individuals with endocrine/nutritional/metabolic dis-
eases, nervous diseases, circulatory diseases, and injuries 
spent 6 to 9 days in the hospital in the last six months of 
life (Fig. 2 & Supplementary Material 1).

Individuals dying with nervous diseases, including Par-
kinson’s and Alzheimer’s disease, used more practical 
(72  h) and nursing (110  h) assistance than those dying 
from other causes of death (Supplementary Material 1). 
The amount of nursing assistance received by individu-
als with injuries was the lowest, at 15  h, while cancer 
patients received the least practical assistance, at 10  h 
(Supplementary Material 1). On average, individuals with 
cancer received the highest number of inpatient, outpa-
tient treatments and GP consultations, while individuals 
with mental and nervous diseases had the fewest (Sup-
plementary Material 1).
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Compared to the average cost in the last month of life 
(€17,800; Table 2), higher costs were observed for those 
dying with communicable, mental, nervous, endocrine/
nutritional/metabolic, and respiratory diseases (Fig.  3, 
Supplementary Material 1). In the last month of life, 
dying with nervous diseases was associated with the 
highest average costs (€29,000), while the lowest costs 
were observed for those dying with injuries (€11,000) 
(Fig. 3, Supplementary Material 1). For individuals dying 
with all causes except cancer, home- and community-
based care constituted approximately 80% of care in the 
last month of life. For individuals dying with mental and 
nervous diseases, 91–95% of care in the last month of 
life was provided through home- and community-based 
care (Fig. 3, Supplementary Material 1). For detailed esti-
mates of healthcare use and costs for all levels of care, for 
all causes of death and for all age groups, we refer to our 
comprehensive Supplementary Materials.

By age
The total healthcare cost during the last six months of 
life for individuals who died before the age of 80 years 
was €42,053, with these costs distributed as follows: 40% 
in home- and community-based care, 57% in secondary 
care, and 3% in primary care (Table  2, Supplementary 
Material 2). For an individual who died at the age of 80 
years or older, average total healthcare costs accumulated 
to €49,901, with 79% spent in home- and community-
based care, 21% in secondary care, and 2% in primary 
care (Table  2, Supplementary Material 3). Home- and 
community-based care was the dominant form of care 
for those aged 80 years and older, regardless of the cause 
of death (Table 2, Supplementary Material 3 & 4). How-
ever, among those younger than 80 years, the level of care 
varied depending on the cause of death (Supplementary 
Material 2 & 4). For instance, for those aged  80 years or 
older, the proportion of overall expenses allocated to 

Fig. 2  Place of living in the last six months of life by cause of death

 

Fig. 1  Total healthcare costs by level of care and cause of death
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home- and community-based care ranged from 54% for 
individuals with cancer to 94% for individuals with men-
tal and nervous diseases, mostly dementia (Supplemen-
tary Material 3). However, for those aged  younger than 
80 years at time of death, this proportion ranged from 
25% (cancer) to 83% (mental and nervous diseases) (Sup-
plementary Material 2 & 4). We provide comparable data 
for all causes of death by age (Supplementary Material 
2–3), including a figure comparing age groups (Supple-
mentary Material 4).

Discussion
Healthcare use and costs differed by level of care, cause of 
death, age at death, and time to death. For all individuals 
who died in Norway between 2009 and 2013, the average 
total cost was €46,000 in the last six months of life. For 
all decedents, the majority of healthcare resources in the 
last six months of life were used at the level of home- and 
community-based care (63%, Fig.  1; Table  2). Whether 
most care was utilised in home- and community-based 
or secondary care differed by cause of death and by age 
(Supplementary Material 1–4). Those who died aged 80 
years or older used most home- and community-based 
care across all causes of death (Supplementary Material 3 
& 4). For those who died being younger than 80 years, the 
predominance of home- and community-based care was 
only true for individuals dying with mental and nervous 
diseases (Supplementary Material 2 & 4).

For all decedents, across all age groups, resource use 
increased, the shorter the time to death (Table  2, Sup-
plementary Material 1). On average, the last four weeks 
of life accounted for one third of all health care costs 
incurred in the last six months of life (Table 2). The costs 
associated with dying from injuries, circulatory diseases, 

and other diseases were lower than the average costs dur-
ing the last six months of life, most likely due to sudden 
death (Supplementary Material 1). In contrast, individu-
als who died from mental and nervous diseases, com-
municable diseases, and respiratory diseases were more 
likely to have received care for a longer period of time 
before death, resulting in higher-than-average healthcare 
costs in the last months of life. Individuals dying with 
cancer, digestive diseases, and endocrine/nutritional/
metabolic diseases had close to average costs during the 
last six months of life (Supplementary Material 1 & 4).

Our findings have important implications for deci-
sion-makers who are responsible for resource alloca-
tion in healthcare, as well as for healthcare planners who 
have to anticipate future healthcare needs. In the future, 
improved survival from some diseases will likely shift the 
causes of death of at the population level; for example, 
if improvements in cancer treatment prevent cancer-
related deaths, more individuals will die from other dis-
eases later in life rather than from cancer. Our analysis 
provides knowledge on resource use and costs associated 
with diseases beyond cancer which are common in older 
age, such as dementia. Dementia is currently the seventh-
leading cause of death worldwide, and its prevalence is 
expected to double every 20 years [19, 32]. Dementia is 
estimated to be one of the costliest diseases globally [33].

Kinge and colleagues estimated that dementia was the 
disease with the highest health spending, at 10.2% of 
total national health spending in Norway already in 2019 
[30]. Evidence which facilitates assessment of the cost-
effectiveness of new dementia drugs and which helps 
in planning the expected need for relevant healthcare is 
urgently needed around the world. We found that indi-
viduals with dementia used an above-average amount 

Fig. 3  Healthcare costs in the last month of life by level of care and cause of death
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of healthcare resources in the last six months of life and 
that approximately 90% of these resources were used in 
home-and community-based care. These findings are in 
line with a 2023 Norwegian population-based registry 
study, which revealed that 78% of healthcare expenses 
related to dementia were spent on nursing homes [30]. 
Similarly, a systematic review summarized that individu-
als with dementia used more resources for professional 
home care and for nursing facilitates compared to indi-
viduals suffering from other diseases [18]. This type of 
cause-specific evidence can help healthcare planners pre-
pare for future demands.

The validity of a decision-analytic model depends on 
the validity of the data used to populate the model. In 
the absence of cause-specific estimates on resource use 
and costs, modellers habitually use proxy parameters, 
which are available in the existing literature, or generic 
unit costs. Our study indicates that using proxy data from 
other disease types can be problematic: if cancer patients’ 
resource use is utilised to model resource use for demen-
tia patients, this will systematically bias results—partic-
ularly the share of resource use taken up by home- and 
community-based care (38% for cancer patients vs. 92% 
for dementia patients) (Supplementary Material 1-4). 
Modellers should always strive to provide a complete pic-
ture of relevant disease pathways and to include the real-
world economic burden of care at all levels for the entire 
lifespan [34]. Currently, due to gaps in knowledge regard-
ing healthcare usage and costs, this is not feasible for all 
patient groups. Our findings enable the use of cause-spe-
cific estimates instead of proxy parameters, which has the 
potential to enhance estimates of resource use, models, 
and thus decisions allocating healthcare resources in var-
ious settings.

Previous studies on resource use and costs in the last 
months of life have often focused selectively on single 
causes of death and specific care variables, mainly sec-
ondary care variables. Methodological differences in 
samples, time frames, and healthcare settings make it dif-
ficult to compare parameters across studies. It is not pos-
sible to explain the variance in healthcare use and costs 
between previous studies and our findings based on the 
descriptive analyses we performed; nevertheless, it is 
helpful to put our findings into context. In the following, 
we focus solely on dementia, as it would be overwhelm-
ing to discuss findings for all causes of death.

The PAID 3.0, a Dutch tool initially created to incorpo-
rate future disease costs in economic evaluations, offers 
annual healthcare costs from the Netherlands, stratified 
by ICD-10 codes, age, and time to death [35]. This data 
is based on Dutch cost-of-illness data published in 2017 
[36]. In the last year of life, the total average healthcare 
cost for individuals with mental and behavioural dis-
eases (F00–99) was estimated with PAID to be €57,018 

[35]. When we adjust our total cost estimate for mental 
diseases from 2013 to 2017, the two estimates are very 
similar (PAID: €57,018 vs. €58,736). The same is true 
for secondary care costs for individuals with mental dis-
eases (PAID: €11,192 vs. €12,025), while for home- and 
community-based care, the Dutch estimate is higher than 
our findings (PAID: €45,826 vs. €39,891). The PAID data 
is based on the entire last year of life, while our findings 
summarize costs for the last six months of life; however, 
since the majority of healthcare costs occur when death 
approaches, we consider the comparison with PAID data 
to be valuable, despite the different time frames.

In a recently-published systematic review, Sontheimer 
and colleagues examined the costs of dementia from the 
time of diagnosis until death across different studies [18]. 
They found significant variation in total cost estimates, 
ranging from €1385 per person for 104 dementia patients 
in Argentina [37] to €48,655 per person for 541 demen-
tia patients in residential care in Australia [38]. This wide 
range emphasises the importance of studies (like ours) 
which estimate healthcare costs in a common method-
ological framework. The reviewed studies support our 
finding that individuals with dementia receive most care 
through home- and community-based care: Patients with 
dementia had significantly higher costs for nursing facili-
ties and professional home care for than patients without 
dementia. Interestingly, the total costs for inpatient and 
outpatient treatments were similar for patients with and 
without dementia. This finding supports our conclusion 
that the additional burden associated with dementia, 
compared to other causes of death, arises from demand 
in home and community-based care. This highlights the 
importance of reflecting healthcare use and costs from 
home and community-based care in decision analytic 
models.

Our findings might raise the question of whether our 
grouping of causes of death was detailed enough. For data 
anonymity reasons, the grouping of decedents into these 
categories of cause of death was predefined by the reg-
istries before the data were delivered to the researchers. 
We are nevertheless confident with the present group-
ing, since the categories of cause of death in this analy-
sis cover the major causes of deaths and provide a wider 
range of causes of death than commonly seen in previous 
studies. An earlier study estimated healthcare use and 
costs for individuals dying with different types of cancer 
and showed that the specific cancer was less influential 
than other factors, such as individuals’ age and access 
to informal care [12]; whether this is true for subgroups 
for other causes of death could not be assessed with our 
dataset and thus remains largely unknown.
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Generalisability
Some aspects regarding the generalisability of our find-
ings must be discussed. First, our data come from 2009 
to 2013; this time delay occurred because it took years to 
obtain access to comprehensive registry data. Since that 
period, several changes might have influenced individu-
als’ healthcare use in the last months of life. For instance, 
life-prolonging treatments might have increased sur-
vival, and patients who die today might differ from 
those who died in 2009–2013. Individuals dying today 
might be older, or they might die from different causes 
which can influence healthcare use. In addition, soci-
etal changes might have shifted individuals’ healthcare 
use. Importantly, Norway (along with other countries) is 
increasingly encouraging the shifting of treatment from 
secondary care to more local levels (i.e., the municipal-
ity); consequently, patients are meant to spend less time 
in hospitals, while stays in municipal care institutions 
are likely to increase. New analyses on updated data are 
needed in order to evaluate whether this has happened. 
To our knowledge, our estimates are currently the most 
comprehensive and updated with regard to resource use 
and costs for all decedents and for all causes of death.

Second, our findings can be generalised to settings 
which are similar to Norway, where healthcare is univer-
sally covered, out-of-pocket-payments are relatively low, 
and it is common to use formal care at the end of life. 
In healthcare settings with differences in incidence and 
severity of diseases, available healthcare resources, clini-
cal practices, and relative price levels, our findings on 
healthcare use can still be informative [39]. To facilitate 
the adaptation of our results to other countries, we have 
reported our results for healthcare use and costs sepa-
rately in the Supplementary Materials 1–4. This enables 
readers to multiply our estimates on healthcare use with 
any other country-specific unit costs.

Third, we are aware that informal caregivers carry a 
considerable burden when individuals approach the end 
of their lives [40, 41]. Cultural differences with regard 
to how much informal care families provide during this 
period will influence findings reporting the use of formal 
healthcare. In a study evaluating the number of individu-
als who died at home, Cohen and colleagues (2010) found 
that home death for persons dying with cancer varied 
from 12.8% in Norway to 22% in England, 23% in Wales, 
28% in Belgium, 36% in Italy, and 45% in the Netherlands 
[42]. In 2022, 15% of all those who died from cancer in 
Norway died in private homes [21]. Place of death is 
likely connected to where individuals receive care; con-
sequently, the amount of informal care and that of formal 
healthcare use might differ between these countries. In 
societies in which informal care is the dominant form of 
care in the last months of life, our findings can still be of 
interest, but they should be generalised with caution.

Finally, we consider it worth mentioning that it is chal-
lenging for physicians to identify the correct immedi-
ate cause of death. For this reason, we chose to use the 
underlying cause of death in our analysis. Still, using 
CDR as the source of cause of death has its limitations, 
primarily related to coding [43]: for example, there is a 
risk of different physicians coding multimorbid patients 
in different ways. We validated the underlying cause of 
death for all individuals with cancer by comparing the 
ICD-10 codes provided in CDR [21] with those in The 
Cancer Registry of Norway [44]. We found a reassuring 
overlap, which gives us confidence that CDR provided 
reliable information for all causes of death.

We report a comprehensive picture of the quantity of 
healthcare used during the last six months of life. At the 
same time, we acknowledge the relevance of assessing 
the quality of care. More research is needed to explore to 
what extent end-of-life care aligns with the preferences 
of patients and their next-of-kin. Unfortunately, our cur-
rent dataset does not provide answers to these impor-
tant questions, but we are optimistic that we can address 
them in future studies.

Conclusion
Using comprehensive, population-based registry data, we 
described healthcare use and costs in the last six months 
of life by level of care, for all decedents and stratified by 
ten major ICD-10 categories summarising all causes of 
death. Our research shows that healthcare use and costs 
in the last six months of life differ depending on cause 
of death: The total amount of healthcare varies, as does 
the level of care at which most resources were utilised 
(primary, secondary, or home- and community-based 
care). These findings enable decision-makers to make 
more informed decisions about recource allocation and 
healthcare planners to better anticipate future healthcare 
needs.
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