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Abstract
Background Cancer patients have one of the highest health care expenditures (HCE) at the end of life. However, the growth 
of HCE at the end of life remains poorly documented in the literature.
Objective To describe monthly reimbursed expenditure during the last year of life among cancer patients, by performing 
detailed analysis according to type of expenditure and the person’s age.
Method Data were derived from the Système national des données en santé (SNDS) [national health data system], which 
comprises information on ambulatory and hospital care. Analyses focused on general scheme beneficiaries (77% of the 
French population) treated for cancer who died in 2015.
Results Average reimbursed expenditure during the last year of life was €34,300 per person in 2015, including €21,100 
(62%) for hospital expenditure. "Short-stays hospital" and "rehabilitation units" stays expenditure were €14,700 and €2000, 
respectively. Monthly expenditure increased regularly towards the end of life, increasing from 12 months before death €2000 
to €5200 1 month before death. The highest levels of expenditure did not concern the oldest people, as average reimbursed 
expenditure was €50,300 for people 18–59 years versus €25,600 for people 80–90 years. Out-of-pocket payments varied 
only slightly according to age, but increased towards the end of life.
Conclusion A marked growth of HCE was observed during the last 4 months of life, mainly driven by hospital expenditure, 
with a more marked growth for younger people.
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Introduction

The sustained growth of health care expenditure (HCE) 
accentuates the pressure placed on governments, health 
insurance and individual budgets [1]. Ageing of the popula-
tion is one of the main drivers of this growth [2]. As high-
lighted by the World Health Organization, the proportion 
of the world population aged 60 + should almost double 
between 2015 and 2050, and the number of people aged 

80 + should increase almost fourfold over the same period 
[3]. France is not an exception, as recent demographic esti-
mates show that, by 2070, there will be 76.5 million inhab-
itants (+ 10.7 million people) and that this growth will 
be essentially due to an increased number of people aged 
65 + (+ 10.4 million) [4].

In their seminal study based on Swiss data, Zweifel et al. 
(1999) concluded that HCE can be more explained by prox-
imity to death (PTD) (1–2 years before death) than person’s 
age [5]. An equivalent effect were reported in other coun-
tries for a panel of health care [2, 6–13]. Even in including 
260 morbidities in their estimates, Howdon and Rice (2018) 
demonstrated an effect of PTD on HCE, although this effect 
was attenuated when comorbidities were considered [2].
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As highlighted by the World Health Organization, cancer 
is the second leading cause of death in the world in 2018. 
End-of-life people with cancer have a higher HCE than peo-
ple with other causes of death [14–18]. A study conducted 
on French administrative data showed that total expenditure 
for people who died in 2013, all causes combined, was about 
€17,6001[19]. The medical spending considered were those 
during the calendar year of death. In France, the average 
annual expenditure for cancer patients 1 year before death 
was estimated at €36,589 in 2008 [20]. Moreover, spend-
ing concentration around several expenditure items has also 
been studied. For example, in the United States, hospital 
care accounts for 44.2% of all expenditure during the last 
year of life [21]. A recent international comparison of seven 
countries also showed that people who died from cancer 
had been frequently hospitalized during the last days of life, 
regardless health systems or organization of end-of-life care 
differences from one country to another [22].

Literature concerning the dynamics of end-of-life 
expenditure remains fairly limited. The majority of studies 
has reported total expenditure for several time frames before 
death: the last month, the last 6 months or the last year of 
life, for example [14, 22, 23]. They thus do not specifically 
study the month after month dynamics of expenditure during 
last months of life. Furthermore, most studies focused on 
only a few expenditure items, most often hospital expendi-
ture. For example, a recent study analyzed the end-of-life 
expenditure of women with an uterine cancer and they only 
focused their analyses on hospital expenditure [24]. Another 
study, based on data derived from a health insurer in The 
Netherlands, analyzed end-of-life expenditure of people with 
cancer. Hospital stays represented the leading expenditure, 
with an average of €12,700 for the last year of life and €3517 
for the last 30 days of life [25]. Given the high expenses dur-
ing the last year of life, the question of out-of-pocket (OOP) 
payments may arise. The few studies conducted showed high 
OOP payments for people at the end of life [8, 26–28].

The description and analysis of HCE dynamics during 
the last year of life is an important issue for health insur-
ance. It thus can know the actual costs of cancer at the 
end-of-life, the intensification of care and the distribution 
of the expenses among various HCE items. A recent study 
emphasized the end-of-life hospital-centered approach in 
France [29] while many studies showed that patients prefer 
to die at home [22, 30, 31]. As a consequence, description 
and analysis of end-of-life HCE may help to improve health 
insurance resources allocation, especially in a context of 

increasing cancer incidence, while improving accounting 
patients’ wishes.

This article is designed to complete the literature in sev-
eral ways. First, it aims to analyze the pattern and the evo-
lution of HCE during the last 12 months of life for patient 
receiving cancer treatment before they died in 2015. Second, 
the SNDS allows us to distinguish between several expendi-
ture items in both hospital and ambulatory settings. Finally, 
thanks to this administrative database OOP payments and 
their evolution during the last year of life are studied. To the 
best of our knowledge, no existing study has analyzed OOP 
payments from this point of view.

Data and methods

Data source

In France, information concerning the healthcare utilization 
of the entire French population, i.e. more than 66.6 million 
people, covered by the various compulsory health insurance 
schemes, are collected in the Système national des données 
de santé (SNDS) [national health data system] [32]. It col-
lects anonymous, individualized and comprehensive data 
concerning all reimbursed private hospitals and outpatient 
healthcare utilization but also prescriptions and procedures 
reimbursed (e.g. physicians, dentist, nurses, drugs, trans-
ports, etc.). Individuals’ information (date of birth, sex, town 
of residence, etc.) are also available.

All of these data are linked, by using a pseudonymized iden-
tifier, to data of the national hospital discharge database (PMSI: 
programme de médicalisation des systèmes d’information), 
concerning public stays: short-stay hospitals (“SSH”), reha-
bilitation units (“Rehab”), hospital-at-home (“HaH”) and psy-
chiatric hospitals. Residence in skilled nursing homes (SNH) 
can also be determined. Drugs given during a hospital stay are 
directly included in the Diagnosis-Related Group (DRG) tariffs. 
It is therefore not possible to know precisely which drugs were 
prescribed and their particular costs. In order to support access 
to innovation in health care institutions, some innovative drugs 
or medical devices are registered on a list, called the “liste en 
sus” which are billable over and above DRG tariffs in short-stay 
hospitals (SSH). In a synthetic way, SNDS allows us to have 
information about ambulatory care expenditure and hospitals 
stays (both public and private sector).

Although, the SNDS does not include clinical data on the 
results of physician visits, prescriptions or examinations, it 
however includes information on the presence of one of 30 

1 Sum converted with the January 2014 exchange rate and consider-
ing inflation up until December 2015 to be consistent with the data 
presented in this study.
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long-term diseases (LTD) eligible for 100% reimbursement 
of HCE, including cancer.

Population

The general health scheme fund has developed algorithms2 
based on SNDS data to identify beneficiaries who are reim-
bursed for chronic or serious or expensive diseases each 
year. These algorithms are mainly based on diagnosis in 
short-stay hospitals, LTD, specific drugs or procedures. 
Patients under treatment for cancer one year before their 
death (“active cancer”, hereafter) are thus defined over a 
2-years period from SSH (cancer-specific diagnosis, chemo-
therapy or radiotherapy) and/or new applications for LTD 
during the last 2 years.

This study encompassed all adults (i.e. aged 18 +) who 
died in 2015 and who were identified as having an active 
cancer. The population was restricted to beneficiaries of 
the national health insurance general scheme, because, at 
this time, the others schemes did not systematically record 
explicitly the fact that a person was covered by LTD or 
the vital status of their beneficiaries. In 2015, the general 
scheme covered about 77% of the French population.

Analysis

All total and reimbursed HCE by national health insurance 
general scheme for each person with at least one health care 
reimbursement during the year (whether or not this expendi-
ture is related to cancer) were extracted. Total expenditure 
encompass all expanses presented for reimbursement. 
Expenditure items costs were available on a monthly basis 
for all individuals. The following expenditure items were 
taken into account in the analyses:

• Ambulatory care expenditure: physicians, dentists, para-
medical (physiotherapists, nurses, etc.), laboratory tests, 
drugs (delivered in the pharmacies), medical devices and 
related services,3 transport;

• Hospital expenditure in SSH (including drugs and medi-
cal devices out of DRG tariffs), “Rehab”, “HaH”, psy-
chiatry and outpatient visits and procedures;

• Allowances related to sick leave and disability benefits.

In France, expenditure directly related to LTD (cancer 
in our case) are totally reimbursed by the general scheme. 

When treatments are not directly related to cancer, 78% of 
the expenses are covered by the general scheme, 13% by 
complementary health insurance (CHI) and the rest directly 
by the households on average. Out-of-pocket payments 
included in this study were calculated as the difference 
between the amount of expenditure presented for reimburse-
ment and the reimbursed amount by national health insur-
ance general scheme. Out-of-pocket payments, therefore, 
include all co-payments as well as any excess fees billed by 
health care professionals. In France, 95% of the population 
has access to complementary health insurance [33] and most 
of these insurances cover a large proportion of co-payments.

For each person, total annual reimbursed expenditure was 
calculated as the sum of reimbursed expenditure over the last 
12 complete months, from month 12 to month 1, excluding 
the month of death (month 0), which is an extrapolation, 
submitted to a specific analysis. Expenditure during the last 
month of life (month 0) was treated specifically to allow 
comparison with the expenditure of the other months. It was 
extrapolated from the observed expenditure for the days on 
which the person was alive during this last month divided 
by the number of days alive, multiplied by 30.

All statistical analyses were performed with SAS 9.3 soft-
ware. The CNAM has been granted permanent access to 
SNDS data by the French data protection agency (CNIL).

Results

Descriptive statistics

A total of 125,497 people who died in 2015 with an active 
cancer were included in the study (Table 1). These people 
had an average age of 73 ± 13 years and 41% were women. 
About 18% had lung cancer and 12% had colorectal can-
cer. 52% of people had cardio-neurovascular disease, 28% a 
chronic respiratory disease and 21% diabetes. All deceased 
people had at least one hospitalization (SSH, Rehab or HaH) 
during their last year of life (including the month of death). 
Regardless of age, most people (67%) died in hospital.

Analyses revealed fairly different results according to 
age. First, 28% of our study’s population was 80–89 years, 
ahead of the 70–79 years age-group which represented 24% 
of the study’s population. Inversely, less than 10% of peo-
ple were aged 90 + . The prevalence of certain cancers also 
varied considerably according to age group. People who 
died and who have a lung cancer were younger: 26% were 
aged 18–59, while only 4.5% were aged 90 + . An opposite 
trend was observed for prostate cancer: men aged 18–59 
represented 1.3% of the population, while men 90 years and 
older represented 17%. An increasing prevalence of "car-
diovascular and neurovascular disease" and "neurological 
or degenerative disease" was observed with age. Finally, the 

2 https:// www. ameli. fr/l- assur ance- malad ie/ stati stiqu es- et- publi catio 
ns/ etudes- en- sante- publi que/ carto graph ie- des- patho logies- et- des- 
depen ses/ index. php
3 Medical devices encompass wheelchairs, medical beds or prosthe-
ses for example. Related services are mainly rental packages such as 
oxygen therapy, insulin pumps, etc.

https://www.ameli.fr/l-assurance-maladie/statistiques-et-publications/etudes-en-sante-publique/cartographie-des-pathologies-et-des-depenses/index.php
https://www.ameli.fr/l-assurance-maladie/statistiques-et-publications/etudes-en-sante-publique/cartographie-des-pathologies-et-des-depenses/index.php
https://www.ameli.fr/l-assurance-maladie/statistiques-et-publications/etudes-en-sante-publique/cartographie-des-pathologies-et-des-depenses/index.php
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presence of "mental illness", "HIV/AIDS" and "liver and 
pancreatic diseases" decreased with increasing age.

The places of death differed according to age, although 
hospitals remained the leading place of death (67% of 
deaths) regardless of age. The youngest people mostly 
died in SSH (77%), while the places of death were more 
varied for the oldest people: 46% in SSH, 21% in SNH 
and 10% in Rehab. Almost all people (98%) of the study 
population, regardless of age, had had at least one SSH 
stay during the 12 months preceding death. Hospitaliza-
tion rates varied slightly according to age: 99% for people 
aged 18–59 to 92% for people aged 90 + . As expected, 

almost one-third of people aged 90 + had at least one SNH 
stay versus only 0.4% of people younger than 60. HaH 
rates tended to decline with increasing age (from 15.6 
to 5.4%).

Table 1  Sociodemographic characteristics at the end of life of patient with cancer who died in 2015, according to age

Source: SNDS, All of France, General scheme + SLM
*p < 0.05
**p < 0.01
***p < 0.001

N Age-group

Total 18–59 60–69 70–79 80–89  ≥ 90 p

125,497 20,574 28,743 29,719 34,678 11,783

% 100 16.4 22.9 23.7 27.6 9.4

Women 41.2 43.1 35.3 37.1 44.4 53.2 ***
Mean age (years, mean ± SD) 73.0 ± 13.3 51.7 ± 7.1 64.9 ± 2.8 74.7 ± 2.9 84.3 ± 2.8 92.7 ± 2.6 ***
 Cardiovascular and neurovascu-

lar disease
51.6 27.6 42.9 54.3 64.8 69.4 ***

 Diabetes 21.1 10.0 20.9 26.6 24.8 16.2 ***
 Mental illness 7.8 11.5 8.8 6.6 6.1 6.2 ***
 Neurological or degenerative 

disease
13.1 7.1 6.1 9.9 20.1 28.4 ***

 Chronic respiratory disease 27.7 25.4 31.2 30.2 26.4 21.0 ***
 Chronic inflammatory disease 3.6 3.1 3.2 3.9 4.0 3.2 ***
 Rare diseases 0.8 0.7 0.8 1.0 0.8 0.3 ***
 HIV/AIDS 0.5 1.6 0.5 0.2 0.1 0.1 ***
 Chronic dialysis 0.9 0.5 0.8 1.2 1.1 0.5 ***
 Liver or pancreatic disease 14.0 20.3 18.7 14.7 9.0 4.8 ***
 Other LTD 8.7 6.8 6.5 7.9 10.6 14.1 ***

Place of death ***
 SSH 66.9 76.6 74.6 69.9 59.4 45.9
 HaH 4.2 4.7 4.2 4.6 3.8 3.1
 Rehab 8.5 5.6 6.7 8.4 11.0 10.4
 SNH 5.3 0.2 1.0 2.5 8.8 21.4
 Other 15.1 13.0 13.5 14.5 16.9 19.2

At least one stay during the year and mean length of stay, % (mean number of days ± SD)
 SSH 97.6 (53 ± 45) 99.1 (66 ± 51) 99.0 (60 ± 47) 98.4 (55 ± 46) 96.7 (43 ± 39) 91.9 (31 ± 29) ***
 HaH 10.7 (52 ± 72) 15.6 (58 ± 77) 12.1 (54 ± 72) 11.1 (51 ± 70) 8.0 (47 ± 66) 5.4 (47 ± 74)
 Rehab 25.3 (52 ± 54) 16.7 (58 ± 65) 20.1 (53 ± 58) 25.5 (52 ± 55) 32.6 (51 ± 49) 31.5 (49 ± 46) **
 All types 100 (70 ± 66) 100 (84 ± 73) 100 (76 ± 68) 100 (73 ± 67) 100 (62 ± 61) 100 (46 ± 53) ***
 SNH 8.8 (174 ± 118) 0.4 (153 ± 114) 1.9 (172 ± 118) 4.6 (164 ± 119) 14.8 (165 ± 118) 33.4 (189 ± 117) ***
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Total reimbursed expenditure by items 
and monthly evolution of healthcare utilization rate 
during the last 12 months of life

Total reimbursed expenditure for all people who died in 
2015 with an active cancer was close to €4.3 billion (includ-
ing the month of death, but which was not recalculated) 
(Supplementary Table S1). About 62% of this expenditure 
is for hospital care, 35% for ambulatory care and 3% for 
cash benefits. Expenditure for hospital care and ambula-
tory care changed dramatically over the last 12 months 
of life (Fig. 1-Panels A and B). First, SSH expenditure 
increased relatively linearly between the 12th month 

(M12) and the 4th month (M4) before death. Since M4, 
SSH expenditure increased dramatically, especially the 
last month before death. "HaH" expenditure also increased 
tremendously between M2 and M1. Drugs represented the 
highest item among ambulatory care expenditure, although 
drug expenditure decreased sharply between M2 and M1. 
Marked growth of medical device expenditure was observed 
throughout the year, especially the last 3 months before 
death. This expenditure item became the second leading 
expenditure at M1.

Proportion of patients who used services (“utilization 
rate”, hereafter) increased progressively during the last 
months of life, regardless expenditure items (Table  2). 

Fig. 1  a Evolution of monthly total reimbursed expenditure for the main types of HCE (panel A: hospital, panel B: ambulatory care). Source: 
SNDS, all of France, General scheme + SLM. b Evolution of monthly average reimbursed expenditure per patient of the main types of HCE
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Twelve months before the month of death (M12), 90% of 
people had, at least, one health care utilization and this 
proportion increased to 97% during M1 (Table 2). This 
growth of health care utilization rate was mainly related to 
an increase in hospital stays (increasing from 39% at M12 
to 71% at M1), particularly SSH stays (increasing from 26% 
at M12 to 56% at M1). Ambulatory care utilization rate also 
increased, but less than for hospital care. Ambulatory care 
utilization increased from 89% at M12 to 93% at M1, i.e. + 4 
percentage points (pp) versus + 33 pp for hospital care uti-
lization rate. The highest growth rates were observed for 
transport and medical devices expenditure, which increased 
from 27% at M12 to 62% at M1 for "transport" and from 
34% at M12 to 55% at M1 for "medical devices".

Monthly evolution of average reimbursed 
expenditure during the last 12 months of life

The last year of life average reimbursed expenditure (exclud-
ing M0 expenditure computation) was €34,273 per patient 
(Table 3). The average monthly expenditure increased pro-
gressively with the PTD from €2021 (M12) to €5207 (M1). 
Extrapolation of the average reimbursed expenditure during 
the month of the death (M0) was about €24,700 per patient. 
Hospital care was the main expenditure item but also the 
main driver of the increase: hospital care represented 56% 
of M12 expenditure but 71% of M1 expenditure and 93% 
of M0 one. Among hospital care expenditure, the highest 
average expenditure was observed for "SSH stays" with an 
average expenditure increasing from €756 (M12) to €2782 
(M1) (+ 268%). A sharp growth of average expenditure was 
also observed for "Rehab" and "HaH".

Fig. 1  (continued)
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Yearly average ambulatory care expenditure was lower 
than average hospital expenditure (€11,945 versus €21,147). 
“Drugs” (prescribed in pharmacies) was the item with the 
highest average expenditure (about €5000 per patient), 
monthly expenditure increasing from €369 per patient at 
M12 to €505 per patient at M2 with a decrease the following 
months. “Nursing care” and “transport” displayed expendi-
ture of about €1700 per patient over the 12 months before 
the month of death. The preponderance of these two expend-
iture items in the overall average ambulatory expenditure 
remains relatively constant throughout the last year of life. 
It is not the case for “medical devices” (€1449 per patient 
over the period) with a monthly average expenditure which 
increased sharply over the period: €78 for M12 to €243 for 
M1 and €422 for M0.

Average reimbursed expenditure according 
to the patient’s age and the quarter considered

Average reimbursed expenditure during the twelve 
months preceding the month of death tended to decrease 
as people’s age increases (Table 4). Average reimbursed 

expenditure was slightly more than €50,000 per patient 
aged 18–59 and less than €18,000 per patient for people 
90 + . Regardless of age, about 60% of HCE involved hos-
pital care even though this expenditure decreased mark-
edly with increasing age. Average hospital expenditure for 
people 18–59 was close to €30,000 versus €10,600 for 
patients 90 + . In particular, expenditure related to drugs 
and device out of DRG system (“liste en sus”) decreased 
by more than 90% (from €5145 to €360, per patient). 
Only "Rehab" item increased with age, from €1496 for 
18–59 years versus €2267 for people 90 + , per patient. 
This increase can also be explained by a much higher 
utilization rate as people’s age increases (12.5% versus 
23%, Table S2). Ambulatory care expenditure growth rate 
was similar to that observed for hospital care (€15,200 
for 18–59 versus €7000 for people 90 +), but with more 
marked variations according to expenditure item con-
sidered. Average GP expenditure was higher for people 
90 + than for people 18–59 years (€398 per patient ver-
sus €283 per patient), while average reimbursed specialist 
expenditure were highest for the youngest patients (€1471 
per patient versus €356 per patient). Differences in average 
GP expenditure cannot be explained by differences in the 
proportion of individuals who have contact with GP (about 

Table 2  Evolution of the monthly proportion of individuals using each type of health care expenditure item during the year before death (% of 
patients, n = 125,497)

M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 M0
% % % % % % % % % % % % %

Total reimbursed expenditure 90.3 90.8 91.4 91.9 92.5 93.0 93.8 94.5 95.1 95.9 96.6 96.7 79.0
Total hospital expenditure 38.7 40.8 42.5 44.5 46.6 48.9 51.0 53.7 56.6 60.4 65.1 71.3 71.5
SSH stay 25.6 27.2 28.9 30.5 32.7 34.6 36.6 39.1 41.7 45.3 49.8 56.3 65.8
“Liste en sus” SSH 7.0 7.4 7.9 8.4 8.8 9.2 9.5 9.8 10.1 10.0 9.7 9.2 7.4
Outpatient visits/proc SSH 22.2 23.5 24.1 25.2 26.0 27.0 28.0 29.0 30.3 31.5 32.7 33.1 22.4
Psychiatry 0.1 0.2 0.1 0.2 0.1 0.1 0.2 0.2 0.2 0.2 0.1 0.2 0.1
Rehab 1.7 1.8 1.8 2.0 2.2 2.4 2.6 3.1 3.5 4.1 5.1 6.6 9.1
HaH 0.5 0.6 0.7 0.8 0.9 1.0 1.2 1.4 1.7 2.3 3.2 5.3 9.2
Total ambulatory care expendi-

ture including
89.3 89.8 90.4 90.9 91.4 91.9 92.6 93.3 93.7 94.3 94.5 93.2 72.6

General practitioner care 53.0 53.7 54.4 54.9 55.6 56.5 57.2 58.1 59.2 60.5 61.2 58.7 37.5
Specialist care 29.9 30.2 30.9 31.5 32.0 32.3 32.9 33.5 34.2 34.6 34.4 31.4 13.8
Dental care 5.1 5.1 4.9 4.7 4.7 4.5 4.5 4.2 3.9 3.4 2.8 1.9 0.5
Physiotherapy 12.9 13.0 13.2 13.5 14.0 14.4 14.7 15.3 15.8 16.2 16.6 16.3 9.7
Nursing care 40.1 41.3 42.7 44.0 45.5 47.1 48.6 50.1 51.6 52.9 53.4 49.5 27.5
Laboratory tests 45.5 46.8 48.0 49.5 50.9 52.3 53.7 55.0 56.6 57.6 57.5 52.2 23.6
Drugs 82.3 82.8 83.3 83.8 84.2 84.6 84.9 85.3 85.0 84.4 82.3 74.5 40.4
Medical devices 34.4 35.5 36.6 37.9 39.3 41.0 42.7 44.7 46.9 49.6 53.0 54.9 36.4
Transport 26.7 28.3 29.7 31.5 33.4 35.6 37.8 40.4 43.7 47.7 53.5 61.7 43.0
Total cash benefits including 8.2 8.4 8.6 8.8 9.1 9.4 9.6 9.9 10.2 10.5 10.8 11.0 9.4
Sickness benefits 4.9 5.1 5.3 5.5 5.7 5.9 6.2 6.4 6.7 6.9 7.2 7.4 5.5
Disability benefits 3.5 3.5 3.6 3.6 3.6 3.7 3.7 3.8 3.8 3.9 3.9 3.9 4.1
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96.5% for both age groups) but could be due to a greater 
number of visits. Differences in specialist expenditure 
could be related to decreasing utilization rate of specialist 
care with increasing age (87% versus 75%, for 18–59 and 
90 + age groups).

Quarterly analysis showed that average reimbursed 
expenditure tended to increase with the PTD, with the 
highest expenditure growths observed for SSH, Rehab and 
HaH. These high expenditure growth rates reflect, among 
other things, the marked increase in the proportion of 
patients using this service (Table S2).

Out‑of‑pocket payments

Consistent with previous results in terms of average 
reimbursed expenditure, average out-of-pocket (OOP) 
increased (Table 5), especially with the PTD. For example, 
average OOP (all expenditure items considered) for people 
60–69 years increased from €300 (Q4) to €583 (Q1). This 
OOP growth was essentially due to hospital expenditure, 
for which OOP increased with time, regardless of age 
group. Nevertheless, the great majority of OOP’s growth 
rates were lower than those for expenditure.

Furthermore, OOP did not decrease with increasing age, 
as the average total OOP was €1553 for the 60–69 years 
age group and €1552 for people 90 + . Consequently, the 
OOP for the youngest people (who had the highest average 
expenditure, Table 4) were not much higher than that of the 
people with the lowest average expenditure. 18–59-year-
old individuals had an average expenditure 2.9-fold higher 
than that of people 90 + , but the OOP ratio was only 1.04. 
Furthermore, hospital OOP tended to decrease with age, 
decreasing from €1038 for the 18–59 years age group to 
€885 for people 90 + . This declining trend of hospital 
OOP was parallel to that of total expenditure (Table 4). 
Inversely, ambulatory care OOP increased with age, in 
contrast with total expenditure: increasing from €607 per 
patient for the 18–59 years age group to €774 per patient 
for people 90 years and older.

Analysis of hospital OOP by expenditure item and 
quarter showed that OOP related to SSH hospitalization 
varied only slightly during the first three quarters, but 
then increased considerably during the last quarter. For 
example, the OOP of people between the ages of 70 and 
79 years with at least one SSH stay increased from €213 
to €272 during the first three quarters to reach €428 during 
the last quarter. This increase in OOP during the last quar-
ter can be explained by the marked increase in utilization 

Table 3  Average reimbursed expenditure per patient and per month during the year before death (€)

M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 M0 Total

Average reimbursed expenditure 2021 2122 2244 2363 2523 2664 2843 3068 3311 3713 4267 5207 24,766 34,273
Average hospital expenditure 1127 1196 1283 1354 1467 1560 1679 1846 2022 2340 2802 3714 22,933 21,147
SSH stay 756 793 863 897 981 1049 1137 1253 1387 1650 2013 2782 18,617 14,709
Liste en sus SSH 196 206 217 231 242 252 254 263 268 262 255 230 750 2698
Outpatient visits/proc SSH 37 40 42 43 45 46 49 50 51 52 54 53 131 528
Psychiatry 11 15 17 18 16 14 14 18 13 16 14 19 75 173
Rehab 96 106 103 118 135 136 152 177 197 225 280 337 1589 1949
HaH 31 35 42 48 50 62 73 86 107 134 186 292 1771 1091
Average ambulatory care 

expenditure including
804 833 866 910 955 1000 1056 1113 1176 1258 1347 1380 1567 11,945

General practitioners 25 25 26 26 27 28 28 30 32 34 37 42 82 338
Specialists 72 75 78 84 86 91 96 99 105 114 121 127 114 1080
Dentists 4 4 4 3 3 3 3 3 3 2 2 1 1 34
Physiotherapists 21 21 22 22 23 24 25 25 26 27 28 27 24 273
Nurses 102 107 112 118 126 134 144 157 169 186 208 226 255 1687
Laboratory tests 29 30 31 32 34 35 36 38 39 40 40 37 28 396
Drugs 369 380 393 409 426 439 459 475 486 504 505 452 358 4972
Medical devices 78 81 85 92 99 106 117 129 142 164 198 243 422 1449
Transport 101 107 114 121 128 138 145 155 170 185 204 223 250 1688
Average cash benefits 91 93 95 99 100 104 108 108 114 115 118 113 267 1181
Sickness benefits 57 59 60 63 65 68 72 72 76 78 80 75 68 776
Disability benefits 34 34 35 35 35 35 36 36 37 37 38 38 198 405
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rates during this quarter, regardless of age (Table S2). 
Ambulatory items with the highest OOP were: "medical 
devices", "drugs" and "specialists". OOP related to nurs-
ing care were particularly high for people 90 years and 
older. OOP related to "specialists" and "medical devices" 
decreased throughout the year although, average expendi-
ture increased for each quarter (Table 4). Average OOP 
related to "drugs" increased during the last quarter for peo-
ple between the ages of 18 and 79 years, while remained 
stable throughout the year for people 80 years and older.

Discussion and conclusion

This study, conducted on SNDS data on 125,000 people 
treated for cancer and died in 2015, provides detailed infor-
mation on monthly reimbursed HCE and OOP at the end of 
life. One of the main strengths of this study is the utilization 
of SNDS data, ensuring comprehensive data on ambulatory, 
hospital expenditure and cash benefits [32]. It is thus possi-
ble to conduct more detailed analysis in terms of expenditure 
items where most studies in the literature focus mainly on 
one care item (drugs, hospitalization, etc.) [1, 2, 12, 34]. 
Moreover, this database encompasses nearly 80% of the 
French population. Another strength using SNDS database 
is that it allows for a long-term follow-up. In addition, the 
use of medical administrative data considerably limits the 
risk of memory bias concerning both HCE and OOP. This 
bias is particularly prevalent in OOP studies because of the 
frequent use of survey data in this field [8, 26–28].

The results of our study were consistent with those in the 
literature. First, average reimbursed expenditure over the last 
12 months before the month of death in 2015 for people with 
a cancer was about €34,300 which was higher than for all 
French population combined, for which the average expendi-
ture was €17,000 [19]. However, many studies had shown 
that end-of-life expenditure of people with cancer are higher 
than that of people with other diseases [14–16, 35]. Average 
expenditure may also vary according to the cancer type. Sev-
eral studies based on the same population and methodology 
reported specific average expenditure during the last year of 
life (colorectal: €43,400, lung: €43,300, prostate: €38,750, 
breast: €45,418) [29, 36, 37]. Our global cancers’ HCE 
are lower than those for specific cancer. In fact, this result 
is due to the case-mix of cancers in our study population. 
40% of this population is composed of people with cancers 
with higher expenditure (mainly lung, breast and colorectal 
cancer) than the average expenditure of people with active 
cancer.4 As a consequence, our average expenditure for all 
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cancers are thus lower than those presented in the others 
studies.

Second, expenditure increased with PTD, regardless of 
age, progressively rising from an average monthly expendi-
ture of €2000 (M12) to €5200 during the last month before 
the month of death (M1). This growth of expenditure with 
the PTD is consistent with the results of the "red herring" lit-
erature, which concluded that the high level of HCE was due 
more to the PTD than to the individual’s age per se [6–8]. 
Third, average end-of-life HCE were lower with increasing 
age from €50,300 for people 18–59 years old to €17,500 for 
people 90 +. This result is consistent with several studies 
conducted in different contexts: England [6], USA [38], The 
Netherlands [18] and Korea [35]. Finally, HCE towards the 
end-of-life in France were mainly hospital expenditure. This 
predominant role of hospital care is also consistent with the 
results of other studies [22, 24, 25].

In addition to these results, our study provides new 
insights into the analysis of end-of-life expenditure.

First, medical devices and related services expenditure 
increased progressively with the PTD. This increase can be 
the sign of greater use of home support for people at the end 
of life. Based on the same population, a study pointed out the 
high utilization rate of medical devices and related services 
by people predominantly managed at home during their last 
month of life in 2015 [29]. This increase in medical devices 
and related services utilization can also reflect patients’ pref-
erence for death at home [22]. However, as mentioned by 
Tuppin et al., “among the 20% of cancer patients treated 
mainly at home during their last month of life in 2015, 
almost one-half finally died in hospital shortly after admis-
sion”[29]. These results therefore raised the question of the 
place of palliative care in the end-of-life management of 
people with cancer, especially as the use of palliative or 
supportive care in this setting allowed an improvement of 
the patient’s quality of life [39–41].

Second, our results showed that average out-of-pocket 
payments for people with cancer at the end of life repre-
sented between 3 and 9% of average reimbursed expenditure 
according to expenditure item. The percentage of out-of-
pocket payments increased with age, but the actual sums 
remained very similar, as the average OOP was €1611 for 
people 18–59 years old vs. €1552 for people 90 + . Thus, 
even with a growing amount of HCE, patients faced simi-
lar amount of OOP. In France, for most expenditure items 
(e.g. drugs, biology, most of GP…) OOP consist only of 
co-payments due to an administered price system. In the 
same time, individuals with particular expensive pathologies 
(e.g. cancer, HIV, multiple sclerosis…) can be covered by 
the long-term disease (LTD) scheme which provides 100% 
coverage of co-payments related to the pathology. A great 
part of patients with cancers are LTD scheme’s beneficiaries 
and thus are covered for cancer-linked co-payments. Even if 

patients are not LTD scheme’s beneficiaries, they can have a 
complementary health insurance (CHI) which can also cov-
ered co-payments. Contrary to LTD beneficiaries, CHI cov-
ered patients had to pay an insurance premium. Another part 
of OOP is extra-billing for health professionals and free sell-
ing prices in excess of the statutory tariff. This kind of OOP 
is not covered by LTD and can be partly or entirely covered 
by certain CHI, depending of the insurance contract. OOP 
analyzed in this study are those before CHI intervention and 
thus are probably over estimated for the great majority of 
the patients. Despite the LTD scheme and the possibility to 
have a CHI, very high concentration of OOP are likely to 
occur [42]. However, thanks to all these schemes, France 
has one of the lowest levels of out-of-pocket payments of all 
OECD countries, accounting for about 10% of total HCE.5 
France is therefore the country with the second lowest per-
centage of OOP after South Africa (7.7% in 2015), with a 
much lower rate than in countries such as Australia (19%) 
or Korea (34%).

Our comprehensive data allow analyzing a specific item 
expenditure which is drugs and medical devices out DRG 
tariffs that promotes access to innovative devices. Results 
clearly indicate an item’s expenditure growth in PTD but 
average expenditure was lower as patients’ age increased. 
This important difference may be the consequence, on one 
hand, of marked disparities in the utilization rate of innova-
tive drugs and medical devices according to age. Indeed, the 
utilization rate for this expenditure item is 10.2% for peo-
ple 90 + versus more than 45% for 18–59 years (Table S2). 
These results may raise the question of equal access to inno-
vative drugs and medical devices even in a fully reimburse-
ment scheme. A recent study analyzed all incident cases 
of metastatic lung cancer hospitalized for a chemotherapy 
in public hospitals in 2011 and their access to innovative 
drugs [43]. They showed that the probability of prescrip-
tion of innovative drugs is inversely related to age. Similar 
results are also found in different contexts [44]. On the other 
hand, older individuals may have more comorbidities or be 
diagnosed later, because they are no longer in the organized 
screening age groups, which may contraindicate the use of 
these innovative drugs.

This study has several limitations. First, this study was 
based on administrative reimbursement data; coding errors 
are therefore always possible. Furthermore, data are only 
available for general scheme beneficiaries and for reimburse-
ments for people treated for their cancer. Their causes of 
death are in the process of being included in the SNDS and 
could be linked for 94% of them. Based on the same popula-
tion, 81% of patients had a tumor as the main cause of death 
[45]. However, as we did not focus on cancer-specific HCE, 

5 https:// data. oecd. org/ healt hres/ health- spend ing. htm

https://data.oecd.org/healthres/health-spending.htm
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there may be no concern about global HCE for the rest of 
the population. Failure to take into account nursing home 
expenditure may have artificially accentuated the decline 
in expenditure over the 12 months before the death of the 
oldest people, as the proportion of institutionalized people 
increased with age. However, as only a small proportion 
of people, about 5%, were institutionalized, nursing home 
expenditure would consequently not have been sufficient to 
reverse the overall trend [46]. In 2015, the general scheme 
covered 77% of the French population. The rest is covered by 
other compulsory health insurance schemes (mainly farmers, 
self-employed, civil servants or students) and was beyond 
the scope of this study. No information concerning private 
health insurance was available. Consequently, the OOP pre-
sented here may have been partially or fully reimbursed by 
private health insurance, which would further reduce the 
real OOP. Our dataset did not encompass expenditure items 
that are not covered by the general scheme. As a result, a 
part of the actual total expenses financed by CHI or directly 
by individuals are not available in our data. The M0 may 
be overestimated if people presented on only 1 day in the 
month had particularly large expenses on that day alone. 
Nevertheless, the same applied for individuals with very low 
expenses on that day. Moreover, individuals in the last month 
are presented in average 14 days. We can thus assume a two-
fold overestimation.

Despite these limitations, our study provides interesting 
information for decision makers. In particular, the French 
LTD system allows a 100% coverage of cancer-related HCE 
and thus limits the amount of OOP. This scheme ensures 
a very good coverage of expenses directly related to can-
cer. Moreover, OOP can be partially or completely covered, 
depending of the CHI’s contract. Despite this system, indi-
vidual disparities may exist, with possible dramatic OOP 
for some person, which should be studied more specifically. 
In the same way, further studies on disparities in the use of 
innovations and the place/impact of palliative care near to 
death for people with cancer would be interesting in order 
to help policy maker to provide a more efficient access to 
this type of care.

Supplementary Information The online version contains supplemen-
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