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Abstract

Background: Advance care planning supports patients to reflect on and discuss preferences for
future treatment and care. Studies of the impact of advance care planning on healthcare use and
healthcare costs are scarce.

Aim: To determine the impact on healthcare use and costs of an advance care planning intervention
across six European countries.

Design: Cluster-randomised trial, registered as ISRCTN63110516, of advance care planning
conversations supported by certified facilitators.

Setting/participants: Patients with advanced lung or colorectal cancer from 23 hospitals in Belgium,
Denmark, Italy, the Netherlands, Slovenia and the UK. Data on healthcare use were collected from
hospital medical files during 12 months after inclusion.

Results: Patients with a good performance status were underrepresented in the intervention group
(p<0.001). Intervention and control patients spent on average 9 versus 8 days in hospital (p=0.07)
and the average number of X-rays was 1.9 in both groups. Fewer intervention than control patients
received systemic cancer treatment; 79% versus 89%, respectively (p<0.001). Total average costs of
hospital care during 12 months follow-up were €32,700 for intervention versus €40,700 for control
patients (p=0.04 with bootstrap analyses). Multivariable multilevel models showed that lower
average costs of care in the intervention group related to differences between study groups in
country, religion and WHO-status. No effect of the intervention on differences in costs between
study groups was observed (p=0.3).

Conclusions: Lower care costs as observed in the intervention group were mainly related to patients’
characteristics. A definite impact of the intervention itself could not be established.
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Key statements
What is already known about the topic?

e Advance care planning has been found to be associated with reduced healthcare use and
costs.

e Two studies have addressed this in patients with cancer; one found an association with
reduced healthcare use and costs, the other found no effect.

What this paper adds

e Average hospital care costs per patient at 12 months after inclusion were €32,700 in the
advance care planning intervention group compared to €40,700 in the control group.

e Lower healthcare use and costs in the intervention group were significantly associated with
patient characteristics such as country of residence and worse performance status, and not
with the advance care planning intervention.

e Healthcare use and cost patterns differed per country.

Implications for practice, theory or policy

e A definite impact of the intervention itself could not be established.

e The association of patient characteristics with healthcare use and healthcare costs was more
outspoken than their association with the intervention.



Introduction

According to the definition of the WHO, palliative care should be tailored to patients’ individual
preferences, addressing their goals and needs concerning care, symptom control, psychosocial
support, spiritual support, and practical issues (1). Advance care planning might be supportive in the
process of making decisions about future medical care in case of serious incurable illness. Advance
care planning is defined as a process that enables individuals to define goals and preferences for
future medical treatment and care, to discuss these goals and preferences with family and health-
care providers, and to record and review these preferences if appropriate (2). An important aim of
advance care planning is to better align care to patients’ preferences, since care for patients in the
final stages of life is not always consistent with their treatment goals (3).

A review focusing on advance care planning with people with advanced cancer identified two studies
on advance care planning and costs (4). One of these, a randomized clinical trial among 213 patients
with stage 3 or 4 or recurrent cancer in the United States, found an association of assisting patients
in establishing preferences for end-of-life care and reduced healthcare use and costs (5). The other
study focused on advanced directives of 336 patients with advanced cancer, also in the United
States, and found no association between completion of documents and costs (6). The review
concluded that advance care planning and goals-of-care conversations were associated with less
“aggressive” (i.e. intensive, life-prolonging) and less costly end-of-life care.

Much is thus still unknown about the association of advance care planning with the use and costs of
care among patients with advanced cancer. Studies on advance care planning and healthcare use and
costs among other patient populations (5-32) showed that advance care planning tends to be
associated with reduced healthcare costs (5-9, 11-13, 15, 17, 18, 21, 23-25, 28-30). Cost savings were
related to people choosing less invasive medical interventions after having been engaged in advance
care planning (33) or to people being less often hospitalized or for shorter periods (25, 29, 30).
However, advance care planning can also lead to increased care use and costs as shown in a
modelling study among patients with renal diseases (26). In a study of healthcare claims and advance
care planning, mixed effects were observed; higher rates were found of admission to hospices and
hospital in those engaging in advance care planning, but lower rates of chemotherapy (34).

We aimed at filling the international knowledge gap regarding the effect of advance care planning on
use of care of patients with advanced cancer. To prevent contamination we applied cluster-
randomisation, with 23 hospitals as clusters. In six European countries, we evaluated the ACTION
Respecting Choices (RC) advance care planning intervention among adult patients with advanced
lung or colorectal cancer (35). No significant effects of advance care planning on the primary
outcomes of quality of life and symptoms were found (34). In this paper, we present a detailed
analysis of how this comprehensive advance care planning program impacted healthcare use and
associated costs.

Methods

Setting

The ACTION trial was a multicentre cluster-randomised controlled trial in 23 hospitals in six European
countries (Belgium, Denmark, Italy, the Netherlands, Slovenia and the United Kingdom, see Figure 1).



We selected comparable hospitals and per country we conducted pairwise randomisation of e.g.
academic hospitals and of non-academic hospitals.

Participants and advance care planning program

Adult, competent patients with advanced lung (stage lll or IV) or colorectal cancer (stage IV) and an
estimated life expectancy of at least three months were eligible for participation (see Appendix 1 for
the inclusion criteria). Members of the patient’s usual care team assessed the eligibility of patients,
and eligible patients were asked to consider participation in the ACTION trial. Patients in control
hospitals were informed that ACTION focused on preparing patients for decision-making about care,
and that they would receive usual care. Those in the intervention hospitals received information
about the intervention. The ACTION RC advance care planning intervention (36) was an adapted and
integrated version of the RC First Steps and Advanced Steps facilitated advance care planning
conversations, which are part of the more comprehensive RC advance care planning programme that
was developed in La Crosse, Wisconsin, in the USA (https://respectingchoices.org/).

The ACTION RC advance care planning intervention included three components:

1. Facilitated advance care planning conversations using structured guides

Certified facilitators used scripted conversation guides to support patients and their relatives
(personal representatives) in exploring their understanding of the illness, reflecting on their goals,
values and beliefs, and discussing their preferences for future treatment and care. The intervention
could involve one or two conversations, with or without a personal representative.

The facilitators measured the duration of the advance care planning conversations they conducted.
2. My Preferences form

The My Preferences form (Appendix 2) was a study specific form to document preferences.
Depending on local regulations, the My Preferences form could be considered as a formal AD. It
aligned with the topics in the advance care planning conversation guides and consisted of open
sections addressing ‘Living well’, “Worries and fears’, ‘Beliefs’, and ‘Hopes’, and structured sections to
indicate preferences regarding cardio-pulmonary resuscitation (CPR), goals of future care, and final
place of care. Patients were offered the option of completing a My Preferences form, either during or
after the advance care planning conversation.

3. Information leaflets

Leaflets about advance care planning and the role of the personal representative were provided to
intervention participants. Where relevant, patients also received leaflets about CPR, artificial
ventilation, or artificial feeding.

Data were collected between 2015 and 2018. More details of the study design, methods, and main
findings have been reported previously (35, 36).

Economic evaluation

No significant effect of advance care planning on the primary effect outcome measures (quality of
life and symptoms) was found (35). Since we found that ACP conversations did not have an impact on
patients’ quality of life, coping, or involvement in decision-making processes, we did not perform a
cost-effectiveness study, but a cost-minimisation analysis (CMA). CMA helps to find the treatment
with the lowest cost, which then will be the treatment of choice.

We investigated the difference in use of hospital care and associated costs between the study groups
from a hospital perspective. To analyse the costs of healthcare use during 12 months after inclusion,



we collected detailed information on hospital care consumption, including emergency department
(ED) visits, hospital stays, ICU care; diagnostic procedures (e.g. blood transfusion or CT scan), medical
interventions (e.g. surgery or CPR), and medication. Data were collected from participants’ hospital
files using a standardized checklist. This checklist (Appendix 3) was pilot-tested to verify whether
relevant care items were accessible in medical files in all six countries and to reduce inter-rater
differences in interpretations between researchers who collected these data. The checklist was
completed for 12 months following study inclusion, until patient’s death (if the patient died within
that period), or until the end of data-collection.

A manual was developed in the project, in which we described in detail which unit prices for hospital
care, diagnostic procedures, and medical interventions should be collected. The preferred
perspective was the hospital perspective. The preferred source were national guidelines, providing
reference prices as a proxy for real costs, followed by pricelists of hospitals. A reference price is an
average unit price as estimated on the basis of large, diverse populations that can be directly used to
value resource quantities. All countries provided unit prices based on this manual, as far as possible.

Direct costs of medical care were calculated by multiplying their quantity with the corresponding unit
prices per country. If unit prices were unavailable for a country, the price was calculated as the mean
of the available reference prices for other countries. The mean was then corrected for the purchasing
power parities (PPP) for general domestic product (GDP) per country. Costs were adjusted for
inflation and reported in 2018 euros. Finally, unit prices per country were used to calculate overall
costs.

Statistical analysis

Statistical analyses were conducted according to the intention-to-treat principle. Only data of
patients whose hospital files had been checked were included in the data analyses. Personal
characteristics were compared at baseline between study groups using chi-square tests for
categorical variables and Mann-Whitney U tests for continuous variables. Costs of medical care were
compared between study groups and subgroups based on country using independent sample T-test
with bootstrapping, drawing 1000 samples. The bootstrapping was used as cost data is typically
skewed and unlikely to meet the normality assumption underlying the t-test. Differences were
considered significant if p<0.05. We generated log-linked gamma generalized linear mixed models
(GLMM) to investigate association between variables and costs. These models included a random
intercept for hospital, to adjust for clustering of patients within hospitals.. Patients for whom
complete medical file data was available, i.e. for the entire period of 12 months following study
inclusion or until their death (if they died within 12 months after inclusion) were included in this
complete-case analysis. Next, a multivariable GLMM was generated including all variables that had
been considered in the univariable models. In addition, as sensitivity analysis, we investigated the
association between variables and costs again, excluding patients who died during the 12-month
follow-up period. Analyses were performed using IBM SPSS statistics V.23 and R V.3.2.3.

Ethics

Ethical approval for the study was obtained from the Research Ethics Committee (REC) of the
coordinating centre (Erasmus MC), as well as RECs in all participating countries. The trial was
registered in the International Standard Randomised Controlled Trial Number registry
(ISRCTN63110516) per 10/3/2014. A Data Safety Monitoring Board conducted four interim analyses.



Results

Procedures

Between 2015 and 2018, 3,748 patients were considered eligible, 2,748 (73%) were asked to
participate, and 1,135 of these 2,748 (41%) provided consent to participate in our study. Of these,
five withdrew their consent. The recruitment rate was 29% in the intervention group (445/1,523) and
56% in the control group (685/1,225). Thirteen patients who were included did not complete any
questionnaires.

Hospital file analyses were conducted for 365/442 (83%) patients in the intervention group and
583/675 (86%) patients in the control group. Data of these 948 patients were included in the
analyses, see Figure 1. For 351 intervention group patients and 572 control group patients, complete
medical file data was available and data of these 923 patients were included in the complete-case
analyses. Files of 169 participants could not be accessed for reasons unrelated to their condition:
either files could not be checked due to end of data-collection (n=62 in the intervention group, n=77
in the control group) or files could not be checked for logistical reasons (n=15 in the intervention
group, n=15 in the control group).

First (n=396) and second (n=116) ACP conversations as conducted with patients in the intervention
group lasted on average 1 hour and 12 minutes. Third conversations (n=2) lasted 30 minutes on
average. Depending on the country, ACP conversations were conducted by psychologists, doctors or
nurses. The costs of conducting ACP conversations therefore range from € 16 to € 122 per hour (Box
1).

Characteristics

Table 1 presents characteristics of 948 participants of whom data concerning use of medical care
were available. Their mean age was 66.1 years (SD: 9.9; p=0.81), 378 (40%) were female (p=0.94).
Sociodemographic characteristics were comparable between study groups, except for country of
residence (p<0.001). At time of inclusion, some clinical characteristics differed between groups, for
example, fewer intervention patients received systemic treatment (79%) compared to control
patients (89%; p<0.001), and fewer intervention patients had WHO performance status 0 (25%) than
control patients (40%; p<0.001), see Table 1.

During the 12-month follow-up period 162 of 365 patients in the intervention group died (44%) and
233/583 (40%) in the control group, p=0.010. Average time between study inclusion and death was
5.8 months in the intervention group versus 5.7 in the control group, p=0.09.

Healthcare use and costs

Table 2 gives an overview of the use and costs of hospital care per participant. These results are
impacted by differences in hospital costing systems. We refer to Appendix 1 for unit prices per
country and to Table 3 for a comparison of use of care and average costs between countries. The
total mean costs of medical care during 12 months of follow-up were lower in the intervention than
in the control group (€32724 vs. €40741 respectively, p=0.037 with bootstrap analyses).

For most categories, the use of care was not statistically different between study groups. For
instance, the average length of hospital stays was 9 days in the intervention group versus 8 in the
control group (p=0.07), mean use of radiotherapy was 2.0 vs. 1.2 days (p=0.22), and 5 participants in
the intervention group (1.4%) received cardiopulmonary resuscitation vs. 3 control participants



(0.5%) (p=0.14). In other categories, use of care was statistically different, for instance in the
intervention group compared to the control group the mean numbers of MRI scans were 0.6 vs. 0.3
(p<0.001), mean use of immunotherapy was 1.5 vs. 3.1 days (p=0.001), and specialist palliative care
services were used by 36.7 vs. 27.4% of patients (p=0.002).

In addition to differences between study groups, we observed differences in use of care and costs
per country, see Table 3. For instance, in Belgium the mean number of hospital days and of
chemotherapy days was higher than in the other countries. Also, in Belgium the mean number of
hospital days and of intravenous chemotherapy days was higher in intervention patients than control
patients (p=0.011 and p=0.013) while in the Netherlands and the UK, the opposite was observed.
Further, the proportions of patients included in the intervention versus control group differed per
country.

Country, religion, and WHO performance status were significantly associated with total costs in
univariate multilevel GLMM models. The multivariable GLMM multilevel model, which included all
variables that had been considered in the univariate GLMMs, showed lower average costs of care in
the intervention group, related to differences between study groups in country, religion and WHO-
status, see Table 4. No effect of the intervention on differences in costs between study groups was
observed (p=0.3).

The sensitivity analyses, in which data of patients who died during follow-up were excluded, showed
similar results: lower average costs of care in the intervention group, related to differences between
study groups in country, religion and WHO-status, and no effect of the intervention on differences in
costs between study groups was observed, see Appendix 4.

Bootstrap analyses to establish whether advance care planning was associated with lower costs in
individual countries showed that this was the case in the Netherlands (p=0.008). An overview of costs
of ACP conversations and total costs of use of care in the intervention group by country can be found
in Appendix 5.

Discussion

Main findings of the study

This is the first randomized controlled trial to investigate the impact of advance care planning on
healthcare costs in patients with advanced cancer in Europe. We found that the use and costs of
hospital care were lower in the advance care planning intervention group. These reduced costs are at
least partly attributed to differences in patient characteristics between the intervention and control
groups, such as age, country of residence, being religious, type of cancer, and WHO performance
status. The complete-case analysis showed no association between the intervention and costs.A . A
definite impact of the intervention could therefore not be established based on our findings.
Advance care planning has previously been found to be associated with reduced healthcare use and
costs (6-9, 11-13, 15, 17, 18, 21, 23, 24, 37), which may be related to adults choosing less or less
invasive medical interventions after engaging in advance care planning. Two of these studies had a
randomized design (7, 13); one focused at nursing home populations (7) and one at in-patient
populations (13).



We observed that survival at 12 months follow-up was significantly lower in the intervention group
(p=0.01). In addition, patients with a good performance status more often received systemic
treatment and their care costs were higher, irrespective of whether they received the advance care
planning intervention or not. However, they were underrepresented in the intervention group.

We found that healthcare use and cost patterns differed per country, with higher costs in Denmark
and the United Kingdom. Differences in length of hospital stay per country, as observed in our study,
are potentially related to a range of circumstances, such as differences in organisation of care (38)
and availability of home care facilities. Studies showed that substantial differences of expenditures
between countries were caused by local variations in the approach to the management of patients
receiving palliative care in terms of hospitalizations and diagnostics (39, 40). Among patients older
than 65 years who died with cancer in 2010, end-of-life care was more hospital-centric in, for
instance, Belgium than in the Netherlands (40). We also know that at the start of the study, the
concept of ACP was almost unknown in Denmark, Italy, and Slovenia, and ADs had no legal status in
Italy. Still, understanding of variations in health expenditures for patients with cancer in Europe
needs to improve (41).

Strengths and limitations of the study

Strengths of this study include its international character, its randomised controlled design and the
high rate of intervention group participants who completed the advance care planning programme.
In addition, we were able to include core cost categories (hospital care, diagnostic procedures,
medical interventions, and medication) in our economic evaluation. Our study has some limitations
as well. In some countries, more intervention than control patients were included while in others this
was the other way around. We do not expect this hugely biased our estimates since the inclusion
criteria were similar in all countries and we purposefully defined them objectively, using terms of the
TNM classification and staging system. However, given that usual care may differ between countries,
for instance more or less routine discussions about care preferences, this may have impacted the
contrast between intervention and control group. Also, there is the possibility of professional
gatekeeping and that patients who were already more oriented towards advance care planning more
often agreed to take part in the ACTION study, as far as it concerns the intervention group. We
hypothesize that participating in advance care planning may have been less appealing to patients
who were focused at cure. Therefore those invited to participate in the intervention group may have
more often declined than those invited to participate in the control group. Lower response rates in
intervention hospitals may have resulted in a selection bias, since in the intervention group fewer
patients than in the control group received systemic therapy (79.2 versus 88.9%, respectively) and
fewer had WHO performance status 0 (fully active) than in the control group (24.9 versus 39.8%, see
Table 1). Patients with a suboptimal performance status who no longer receive systemic therapy may
weigh the pros and cons of using hospital services or the trade-off between length and quality of life
differently. Analyses of medical care were limited to retrospective data-collection in the files of the
hospital where patients were included in the study. Thus, if patients were also seen elsewhere,
information about hospital care may not have been complete. Also, we were able to conduct
analyses of hospital files for 365/442 (83%) patients in the intervention group and 583/675 (86%)
patients in the control group, meaning that 15% of files have not been analysed. The percentage of
complete cases was 83%. Further, we did not collect data on costs of care people may have received
at home, from other healthcare institutions, or costs of involvement of informal caregivers. Findings



have to be interpreted with caution, given the relatively low number of hospital stays, diagnostic
procedures, and medical interventions. Not all unit prices were available for all countries, and in such
cases unit prices had to be based on average unit prices of the other countries, and corrected for the
purchasing power parities (PPP) for general domestic product (GDP) per country. This may have
resulted in inaccuracies, such as smaller standard errors due to reduced variation. However, due to
the correction per country of the mean prices, we believe the reduction in standard errors is limited.

Finaby it is-unf. I thocti b toasible.

What this study adds

Studying the effects of advance care planning in a cohort of patients with advanced disease is
challenging, but given the interest in the implementation of advance care planning programs and the
limited available knowledge about the effects in such cohorts, it is essential to study these effects
and to provide much needed insight. While costs should not be the primary consideration in offering
advance care planning, cost studies about advance care planning provide essential additional
information for healthcare organisations who consider implementation of advance care planning
programmes. We found lower costs of care in the intervention group, but established that this was
mainly explained by differences in patient characteristics between the groups.

We recommend that future research prospectively monitors the use of care during the full trajectory
from advance care planning conversations until the patient’s death to be able to measure the full
impact of advance care planning on costs of hospital care. Further, future research might apply a
broader perspective and include, for instance, nursing and home care.

Declarations

Authorship

All authors have made substantial contributions to the conception and design (IK, SP, AvdH, JR) of the
study, to the acquisition (IK, SP, JvD, LD, GM, MG, NP, UL, AvdH, JR), analysis (AG, SP), or
interpretation of data (AG, SP, IK), or to the drafting (IK, SP, AvdH, JR). All authors have contributed
to critical revision of the manuscript and all authors have approved the final version of the
manuscript and have participated sufficiently in the work to take public responsibility for appropriate
portions of the content.

Funding
This study was funded by the European Union's Seventh Framework Programme FP7/2007-2013
under grant agreement n° 602541. The funders had no involvement in any aspect of the study.

Declaration of conflicts of interest
The authors declare grant funding for the submitted work.

Data management and sharing

Requests for patient level data and statistical code should be made to the corresponding author and
will be considered by the management group who, although specific consent for data sharing was
not obtained, will release data on a case by case basis following the principles for sharing patient
level data. The presented data do not contain any direct identifiers, we will minimise indirect
identifiers and remove free text data, to minimise the risk of identification.

Acknowledgements
We thank all participants, facilitators and the advisory board for their contribution to this study.



References

1. World Health Organization (WHO). Palliative care: World Health Organization (WHO); 2020
[Available from: https://www.who.int/news-room/fact-sheets/detail/palliative-care.
2. Rietjens JAC, Sudore RL, Connolly M, van Delden JJ, Drickamer MA, Droger M, et al. Definition

and recommendations for advance care planning: an international consensus supported by the
European Association for Palliative Care. The Lancet Oncology. 2017;18(9):e543-e51.

3. Teno JM, Fisher ES, Hamel MB, Coppola K, Dawson NV. Medical care inconsistent with
patients' treatment goals: association with 1-year Medicare resource use and survival. Journal of the
American Geriatrics Society. 2002;50(3):496-500.

4, Starr LT, Ulrich CM, Corey KL, Meghani SH. Associations Among End-of-Life Discussions,
Health-Care Utilization, and Costs in Persons With Advanced Cancer: A Systematic Review. Am J Hosp
Palliat Care. 2019;36(10):913-26.

5. Patel MI, Sundaram V, Desai M, Periyakoil VS, Kahn JS, Bhattacharya J, et al. Effect of a lay
health worker intervention on goals-of-care documentation and on health care use, costs, and
satisfaction among patients with cancer: a randomized clinical trial. JAMA oncology.
2018;4(10):1359-66.

6. Garrido MM, Balboni TA, Maciejewski PK, Bao Y, Prigerson HG. Quality of life and cost of care
at the end of life: the role of advance directives. J Pain Symptom Manage. 2015;49(5):828-35.
7. Molloy DW, Guyatt GH, Russo R, Goeree R, O'Brien BJ, Bédard M, et al. Systematic

implementation of an advance directive program in nursing homes: a randomized controlled trial.
Jama. 2000;283(11):1437-44.

8. Teo WK, Raj AG, Tan WS, Ng CWL, Heng BH, Leong IY-O. Economic impact analysis of an end-
of-life programme for nursing home residents. Palliat Med. 2014;28(5):430-7.
9. Lukas L, Foltz C, Paxton H. Hospital outcomes for a home-based palliative medicine consulting

service. J Palliat Med. 2013;16(2):179-84.

10. Baker A, Leak P, Ritchie LD, Lee AJ, Fielding S. Anticipatory care planning and integration: a
primary care pilot study aimed at reducing unplanned hospitalisation. Br J Gen Pract.
2012;62(595):e113-e20.

11. Yoo JW, Nakagawa S, Kim S. Integrative palliative care, advance directives, and hospital
outcomes of critically ill older adults. American Journal of Hospice and Palliative Medicine®.
2012;29(8):655-62.

12. Hamlet KS, Hobgood A, Hamar GB, Dobbs AC, Rula EY, Pope JE. Impact of predictive model-
directed end-of-life counseling for Medicare beneficiaries. Am J Manag Care. 2010;16(5):379-84.

13. Gade G, Venohr |, Conner D, McGrady K, Beane J, Richardson RH, et al. Impact of an inpatient
palliative care team: a randomized controlled trial. J Palliat Med. 2008;11(2):180-90.

14. Engelhardt JB, McClive-Reed KP, Toseland RW, Smith TL, Larson DG, Tobin DR. Effects of a
program for coordinated care of advanced illness on patients, surrogates, and healthcare costs: a
randomized trial. Am J Manag Care. 2006;12:93-100.

15. Edes T, Lindbloom E, Deal J, Madsen R. Improving care at lower cost for end-stage heart and
lung disease: integrating end of life planning with home care. Mo Med. 2005;103(2):146-51.

16. Kaambwa B, Ratcliffe J, Bradley SL, Masters S, Davies O, Whitehead C, et al. Costs and
advance directives at the end of life: a case of the ‘Coaching Older Adults and Carers to have their
preferences Heard (COACH)’trial. BMC Health Serv Res. 2015;15(1):545.

17. Nicholas LH, Langa KM, lwashyna TJ, Weir DR. Regional variation in the association between
advance directives and end-of-life Medicare expenditures. JAMA. 2011;306(13):1447-53.

18. Nicholas LH, Bynum JP, Iwashyna TJ, Weir DR, Langa KM. Advance directives and nursing
home stays associated with less aggressive end-of-life care for patients with severe dementia. Health
Aff (Millwood). 2014;33(4):667-74.

19. Kelley AS, Ettner SL, Morrison RS, Du Q, Wenger NS, Sarkisian CA. Determinants of medical
expenditures in the last 6 months of life. Ann Intern Med. 2011;154(4):235-42.

10


https://www.who.int/news-room/fact-sheets/detail/palliative-care

20. Tan TS, Jatoi A. End-of-life hospital costs in cancer patients: do advance directives or routes
of hospital admission make a difference? Oncology. 2011;80(1-2):118-22.

21. Zhang B, Wright AA, Huskamp HA, Nilsson ME, Maciejewski ML, Earle CC, et al. Health care
costs in the last week of life: associations with end-of-life conversations. Arch Intern Med.
2009;169(5):480-8.

22. Kessler DP, McClellan MB. Advance directives and medical treatment at the end of life. J
Health Econ. 2004;23(1):111-27.

23. Weeks WB, Kofoed LL, Wallace AE, Welch HG. Advance directives and the cost of terminal
hospitalization. Arch Intern Med. 1994;154(18):2077-83.

24. Chambers CV, Diamond JJ, Perkel RL, Lasch LA. Relationship of advance directives to hospital
charges in a Medicare population. Arch Intern Med. 1994;154(5):541-7.

25. Bond WF, Kim M, Franciskovich CM, Weinberg JE, Svendsen JD, Fehr LS, et al. Advance care
planning in an accountable care organization is associated with increased advanced directive
documentation and decreased costs. Journal of palliative medicine. 2018;21(4):489-502.

26. Sellars M, Clayton JM, Detering KM, Tong A, Power D, Morton RL. Costs and outcomes of
advance care planning and end-of-life care for older adults with end-stage kidney disease: A person-
centred decision analysis. PloS one. 2019;14(5):e0217787.

27. Sellars M, Morton RL, Clayton JM, Tong A, Mawren D, Silvester W, et al. Case-control study of
end-of-life treatment preferences and costs following advance care planning for adults with end-
stage kidney disease. Nephrology. 2019;24(2):148-54.

28. Volandes AE, Paasche-Orlow MK, Davis AD, Eubanks R, El-Jawahri A, Seitz R. Use of Video
Decision Aids to Promote Advance Care Planning in Hilo, Hawai'i. ] Gen Intern Med. 2016;31(9):1035-
40.

29. Abel J, Pring A, Rich A, Malik T, Verne J. The impact of advance care planning of place of
death, a hospice retrospective cohort study. BMJ Support Palliat Care. 2013;3(2):168-73.

30. O'Sullivan R, Murphy A, O'Caoimh R, Cornally N, Svendrovski A, Daly B, et al. Economic (gross
cost) analysis of systematically implementing a programme of advance care planning in three Irish
nursing homes. BMC Res Notes. 2016;9:237.

31. Connors AF, Dawson NV, Desbiens NA, Fulkerson WJ, Goldman L, Knaus WA, et al. A
controlled trial to improve care for seriously ill hospitalized patients: The study to understand
prognoses and preferences for outcomes and risks of treatments (SUPPORT). Jama.
1995;274(20):1591-8.

32. Overbeek A, Polinder S, Haagsma J, Billekens P, De Nooijer K, Hammes BJ, et al. Advance Care
Planning for frail older adults: Findings on costs in a cluster randomised controlled trial. Palliative
medicine. 2019;33(3):291-300.

33. Stacey D, Bennett CL, Barry MJ, Col NF, Eden KB, Holmes-Rovner M, et al. Decision aids for
people facing health treatment or screening decisions. Cochrane Database Syst Rev. 2011;10(10).
34, Ashana DC, Chen X, Agiro A, Sridhar G, Nguyen A, Barron J, et al. Advance Care Planning
Claims and Health Care Utilization Among Seriously Il Patients Near the End of Life. JAMA Netw
Open. 2019;2(11):e1914471.

35. Korfage 1), Carreras G, Arnfeldt Christensen CM, Billekens P, Bramley L, Briggs L, et al.
Advance care planning in patients with advanced cancer: A 6-country, cluster-randomised clinical
trial. PLoS medicine. 2020;17(11):e1003422.

36. Rietjens JAC, Korfage lJ, Dunleavy L, Preston NJ, Jabbarian LJ, Christensen CA, et al. Advance
care planning—a multi-centre cluster randomised clinical trial: the research protocol of the ACTION
study. BMC cancer. 2016;16(1):264.

37. O’Sullivan R, Murphy A, O’Caoimh R, Cornally N, Svendrovski A, Daly B, et al. Economic (gross
cost) analysis of systematically implementing a programme of advance care planning in three Irish
nursing homes. BMC Res Notes. 2016;9(1):237.

38. Triplett DP, LeBrett WG, Bryant AK, Bruggeman AR, Matsuno RK, Hwang L, et al. Effect of
palliative care on aggressiveness of end-of-life care among patients with advanced cancer. Journal of
oncology practice. 2017;13(9):e760-e9.

11



39. Odes S, Vardi H, Friger M, Wolters F, Russel MG, Riis L, et al. Cost analysis and cost
determinants in a European inflammatory bowel disease inception cohort with 10 years of follow-up
evaluation. Gastroenterology. 2006;131(3):719-28.

40. Bekelman JE, Halpern SD, Blankart CR, Bynum JP, Cohen J, Fowler R, et al. Comparison of site
of death, health care utilization, and hospital expenditures for patients dying with cancer in 7
developed countries. Jama. 2016;315(3):272-83.

41. Luengo-Fernandez R, Leal J, Gray A, Sullivan R. Economic burden of cancer across the
European Union: a population-based cost analysis. The lancet oncology. 2013;14(12):1165-74.

12



c
9
=
g
2
=

Enrollment

C Randomization of pairs of comparable hospitals per country )

v

v

12 hospitals were allocated to the
intervention group

12 hsopitals were allocated to the control
group

v

.| For logistic reasons one hospital did not

Y

Healthcare staff screened patients for
eligibility: n=5148; range per cluster: 3-
1651; median cluster size: 305.

Healthcare staff screened patients for
eligibiilty: at least n=1812%; range per
cluster: 49-391; median cluster size: 169.

include patients.

Excluded by healthcare staff. Inclusion
criteria not met (n=2850)

Y

| Excluded by healthcare staff since inclusion

A

criteria were not met: n=at least 683%.

Patients considered eligible by healthcare
staff: n=2298; range percluster: 3 - 495;
median cluster size: 171.

Patients considered eligible by healthcare
staff: n=1450; range per cluster: 36- 265;
median cluster size: 123.

Eligible patients not asked for consent
(n=775)

Y

P

Eligible patients asked for consent: n=1523;
range per cluster: 3- 400; median cluster
size: 116.

Eligible patients asked for consent: n=1225,
range per cluster: 25-265; median cluster
size: 93.

Patients declined (n=1078)

A

Eligible patients not asked for consent:
n=225

y

Informed consent: n=445. Completion
baseline questionnaire: n=442; range per
cluster: 3-68; median cluster size: 36.

Informed consent: n=685. Completion
baseline questionnaire: n=675; ranger per

cluster: 18-81; median cluster size: 68.

v

Participation in intervention (n=396; 90%)

A

A

Number of patients alive at one year follow-
up: 249 (56%)

Number of patients alive at one year follow-
up: 412 (61%)

Medical files checked: n=365 (83%)

Medical files checkd: 583 (86%)

>{ Patients declined: n=540.
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Table 1. Sociodemographic and clinical characteristics of ACTION participants whose hospital files

were available (n = 948).

Intervention group

Control group

Sociodemographic Characteristics (n = 365) (n = 583) p-value
Age (years), mean (SD) 66.0 (10.37) 66.2 (9.56) 0.81
Range [18, 89] [30, 91]
Missing 0 3
Years of education, mean (SD) 13.3 (4.49) 13.2 (4.59) 0.75
Missing 48 84
Female gender, n (%) 145 (39.7) 233 (40.0) 0.94
Living with a spouse, n (%) 249 (68.2) 431 (73.9) 0.05
Missing 9(2.4) 14 (2.4)
Having children, n (%) 311 (85.2) 500 (85.8) 0.92
Missing 7(1.9) 6(1.0)
Religion, n (%) 0.17
Religious 169 (46.3) 286 (49.1)
Not religious 147 (40.3) 207 (35.5)
Prefers not to specify 39 (10.7) 81(13.9)
Missing 10(2.8) 9(1.6)
(Co;))nmdermg oneself member of minority group, n 2(0.5) 7(1.2) 0.50
0
Missing 16 (4.4) 18(3.1)
Country of residence, n (%) <0.001*
Belgium 60 (16.4) 114 (19.6)
Denmark 65 (17.8) 66 (11.3)
Italy 30(8.2) 100 (17.2)
The Netherlands 61 (16.7) 148 (25.4)
Slovenia 60 (16.4) 20 (3.4)
The United Kingdom 89 (24.4) 135 (23.2)
Clinical Characteristics
Diagnosis, n (%) <0.001*
Small cell lung cancer, stage Il or IV 60 (16.4) 40 (6.9)
Non-small cell lung cancer, stage Ill or IV 173 (47.4) 251 (43.1)
Colon cancer, stage IV 103 (28.2) 214 (36.7)
Rectal cancer, stage IV 29 (7.9) 78 (13.4)
Missing 1 2
Years since diagnosis, mean (SD) 1.2 (1.7) 1.6 (2.0) <0.001*
Missing 4 3
Years since diagnosis of current stage, mean (SD) 0.6 (0.9) 1.0 (1.4) <0.001*
Missing 8 13
Receiving systemic treatment?, n (%) 289 (79.2) 518 (88.9) <0.001*
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Missing
WHO performance status?, n (%)
0 Fully active
1 No heavy physical work
2 Up for more than half of the day
3 In bed/sitting more than half of the day
Missing
Survival
Died during 12-month follow-up, n (%)

Average time between inclusion and death,
months (SD)

91 (24.9)

199 (54.5)

62 (17.0)
7 (1.9)
6(1.6)

162 (44)

5.8 (2.9)

<0.001*
232 (39.8)
286 (49.1)
50 (8.6)
7(1.2)
8(1.4)

233 (40) 0.010

5.7 (3.2)

SD Standard deviation
* Significant at 5% level

lincludes chemotherapy, immunotherapy, and targeted therapy.

2Score 0: Fully active, more/less as before illness; Score 3: In bed/sitting in a chair for more than half the day and needs

some help in looking after him/herself.
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Table 2. Average use and costs of medical care per participant during 12 months of follow-up

(n=948).
Intervention group Control group
(n=365) (n=583)
Cost by category Unit price Average Average total Average Average total costs
[Min, Max] quantity costs (€) quantity (€)
(€)°
Mean [IQR] Mean [IQR]

Hospitalisation
Hospital ward stay [331, 768] 9.0 [0, 14] 5074 7.8 0, 11] 4601
ICU care [1071, 1418] 0.1[0,0] 90 0.10,0] 113
Total hospital stay 9.0 [0, 14] 5052 7.8 0, 11] 4578
Diagnostic procedures
Ultrasound [40, 88] 0.5[0, 1] 36 0.4 [0, 1] 29
X-ray [14, 67] 1910, 3] 75 1910, 3] 78
MRI scan [177, 341] 0.6 [0, 1] 137 0.3 [0, 0] 65
PET scan [176, 945] 0.2 [0, 0] 107 0.2 [0, 0] 96
CT scan [136, 212] 3.3[1,4] 475 3.6[2,5] 502
Bone scan [139, 228] 0.1[0,0] 12 0.1 [0, 0] 12
Venepuncture for lab [2, 186] 15.7 [4, 22] 1073 17.6 [7, 24] 1242
Endoscopy [40, 594] 0.1[0, 0] 29 0.1[0, 0] 27
Bronchoscopy [107, 2202] 0.0 [0, 0] 4 0.0 [0, 0] 8
Biopsy [50, 322] 0.1[0, 0] 13 0.1[0, 0] 19
Total diagnostics 1958 2076
Clinical interventions®
Surgery (no.) 0.3 [0, 0] 0.2 [0, 0]
Intravenous chemotherapy [1010, 1618] 6.6 [0, 10] 9416 7.2 [0, 10] 10181
(days)
Oral chemotherapy (days) [196, 380] 12.7 [0, 0] 3701 11.9 [0, 0] 3049
Radiation therapy (days) [50, 4266] 2.0[0,0] 5482 1.2 [0, 30] 2580
Immunotherapy (days) [2515, 4029] 1.5[0, 0] 5248 3.1[0,1] 11088
Targeted therapy (days) [70, 2276] 2.7 [0, 0] 1850 6.3 [0, 0] 7108
Cardiopulmonary [195, 313] 0.0 [0, 0] 6 0.0 [0, 0] 2
resuscitation®
Artificial nutrition (days) ¢ [46, 455] 0.8 [0, 0] 191 0.9 [0, 0] 227
Artificial hydration (days) © [8, 13] 2.2[0,1] 25 1.5[0, 0] 17
Specialist palliative care; n (%) 134 (36.7%) 160 (27.4%)
Total medical interventions 25619 34001
Medicationf
Antibiotics [7, 16] 7.0[0,7 110 6.2 [0, 7] 99
Total costs hospital care 32724 40741

a [Minimum price, maximum price] of cost prices from Belgium, Denmark, Italy, the Netherlands, Slovenia, and the UK
b Radiotherapy and artificial ventilation were not applicable.

¢Information missing: intervention group n=34; control group n=30

4 Information missing: intervention group n=36; control group n=40
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€ Information missing: intervention group n=44; control group n=73
f Only costs of antibiotics. Number of participants for whom this information is missing: n=127 (intervention group n=>50,
control group n=77)
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Table 3 Comparison of use of care and average costs # (€) [and interquartile range (IQR)] between study groups and between countries

Healthcare use and costs Belgium Denmark Italy The Netherlands Slovenia United Kingdom

[1QR] ACP Control ACP Control ACP Control ACP Control ACP Control ACP Control
(n=60) (n=114) (n=65) (n=66) (n=30) (n=100) (n=61) (n=148) (n=60) (n=20) (n=89) (n=135)

Hospital stay

- Average number of days 15.3[1, 10.9 [0, 10.5[1, 9.1[0,13] | 7.9[0,10] | 4.71[0,7] 6.6[0,9] | 7.1[0,10] | 7.41[0,13] 6.6 [0, 12] 6.7[0,10] | 7.9[0, 14]

(IQR) 23] 16] 16] 6990 4415 2528 3971 3619 3378 2182 3137 5186

- Average costs per patient 7845 5925 7951 0, 9595 0, 5365 0, 2801 0, 5976 0, 4942 0, 5901 0, 3885 0,4289 | 0,9310]

- IQR of average costs 328, 0, 7691 384,

g 12949 12106

Chemotherapy (oral + V)

— Average number of days 40.3 2, 29.3[2, 23.3[6, 21.1[3, 27118, 9.4[0,12] | 10.5[0,9] | 16.7[0,9] | 1.810, 3] 10.6 [0, 1] 16.7[0, | 19.3[0, 15]

(IQR) 28] 35] 23] 32] 25] 8107 6828 7977 1768 2856 12] 10232

- Average costs per patient 19685 21809 24110 25951 19444 0, 13359 0, 11900 0, 11200 0, 3030 0,758 9797 0, 14021

_IOR of averagecosts 2765, 2765, 6930, 4855, 9171, 0, 9309

g 23499 38358 34794 42077 29651

Number of people receiving

specialist palliative care (%) 24 (40.0) | 43(37.7) 26 (40.0) 21(31.8) 5(16.7) 18 (18.0) 10 (16.4) 7 (4.7) 25 (41.7) 14 (70.0) 44 (49.4) | 57 (42.2)

a

Targeted Therapy

- Average number of days 0 3.6 [0, 0] 5.4 [0, 0] 1.6 [0, 0] 3.0[0, 0] 8.40,0] 2.8[0, 0] 5.4 [0, 0] 6.1[0,0] 0 [0,0] 11.5 [0, 0]

(IQR) 0 3433 6042 1727 6752 19013 831 1587 423 0 11 11095

-Average costs per patient n.a. 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 n.a. 0,0 0,0

- IQR of average costs

CT-scan

- Average number of scans 43[2,6] | 47[3,6] | 370251 | 3.9[3,5 | 3.2[2,4] | 2.8[1,4] | 50[2,8] | 4.0[2 6] [0, 1] 0.90, 1] 2.701,4] | 29[1,4]

(IQR) 592 656 529 563 429 374 722 585 219 180 374 393

- Average costs per patient 279, 836 383, 836 288, 720 396, 720 271, 542 169,542 | 290,1158 | 290, 869 0,212 0,212 138,550 | 138,550

- IQR of average costs

Venepuncture blood

sampling 17.7 7, 17.0 8, 30.6 [18, 32.9[19, 13.7 (7, 12.1 [4, 17.4(7, 16.4 [9, 4.2 0, 6] 4.7 (2, 6] 10.8[0, | 17.9[6,27]

- Average number (IQR) 23] 223] 39] 42] 20] 19] 22] 23] 20 23 16] 41

- Average costs per patient 950 915 1923 2073 276 244 3229 3050 0,30 11, 30 25 14, 62

_IOR of 1 376,1223 | 430, 1237 1102, 1165, 136, 403 81,383 1299, 1671, 0,37

of average costs 2455 2628 3991 4223
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Radiation therapy

- Average number of days 4.61[0,1] 1.5[0,0] | 3.9]0,6] 2.71[0,2] 2.1[0,0] 1.9[0,0] | 0.9]0,0] 0.6 [0, 0] 0 0.3[0, 0] 0.8[0,0] | 0.6 [0, 0]
(IQR) 19553 6437 9303 6326 105 95 3421 2197 0 370 121 103
- Average costs per patient 0, 3200 0,0 0, 13640 0, 4151 0,0 0,0 0,0 0,0 0,0 0,0 0,0
- IQR of average costs
Immunotherapy
- Average number of days 1.6 [0, 0] 2.5 [0, 0] 2.5[0,5] | 8.7[0,16] | 3.1[0,0] 1.9 [0, 0] 1.7[0,0] | 4.9[0,7] | 0.1 [0,0] 0 0.9[0,0] | 0.1[0,0]
(IQR) 5621 8483 9918 35104 9539 5663 5810 17099 210 0 3134 621
- Average costs per patient 0,0 0,0 0, 18132 0, 64469 0,0 0,0 0,0 0, 24400 0,0 0,0 0,0
- IQR of average costs
Antibiotics
- Average number of days 591[0,9] | 6.6[0,9] 21.8[3, 28.1[2, | 6.5[0,10] | 1.0[0,0] | 2.1[0,0] | 1.9[0,0] | 2.6[0,0] 5.5 [0, 10] 4.410,5] | 4.8[0,7]
(IQR) 80 90 14] 26] 86 14 16 14 18 37 101 112
- Average costs per patient 0,123 0,123 347 448 0,133 0,0 0,0 0,0 0,0 0, 68 0, 116 0, 162
0, 227 32,415
- IQR of average costs
Total mean healthcare costs 54896 48529 61177 79901 41848 36255 25361 36448 6068 5761 16938 28232
IQR mean healthcare costs 20466, 21156, 31735, 26040, 14195, 6101, 7158, 12584, 0, 9325 365, 8800 4192, 5671, 27019
81587 59622 74941 127853 61291 29473 35733 48135 20354

# Based on real country-specific unit prices and, if those were not available, on average unit prices of the other countries

9 Due to unknown content of specialist palliative care services costs could not be established.
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Table 4

Univariable Multivariable
Characteristic exp(Beta) 95% ClI p-value exp(Beta) 95% ClI p-value
Study group
Control group Ref
Intervention group 0.75 0.41,1.38 0.4 0.91 0.76,1.10 0.3
Age_category
18-45 yrs Ref
46-65 yrs 0.88 0.53, 1.46 0.6 0.85 0.50, 1.43 0.5
>65 yrs 0.89 0.54, 1.46 0.6 0.85 0.50, 1.43 0.5
Sex
Male Ref
Female 0.89 0.75, 1.05 0.2 0.87 0.72,1.04 0.12
Country
The Netherlands Ref
Belgium 1.54 1.19,1.99 0.001 1.56 1.19, 2.05 0.001
Slovenia 0.18 0.13,0.26 <0.001 0.21 0.14,0.30 <0.001
Italy 0.96 0.73, 1.27 0.8 0.85 0.63, 1.15 0.3
Denmark 2.08 1.56, 2.76 <0.001 2.11 1.56, 2.85 <0.001
United Kingdom 0.73 0.58,0.93 0.012 0.75 0.58, 0.96 0.023
Religious
Yes Ref
No 0.83 0.69, 1.00 0.053 0.82 0.68, 0.99 0.043

Prefer not to specify 0.65 0.50,0.84 0.001 0.70 0.54,0.92 0.009



Table 4

Univariable Multivariable
Characteristic exp(Beta) 95% ClI p-value exp(Beta) 95% ClI p-value
Cancer type
Small cell - lung cancer Ref
Non-small cell lung cancer 1.34 0.99, 1.80 0.055 1.25 0.92,1.70 0.15
Colon cancer 1.22 0.89, 1.67 0.2 1.33 0.39, 4.50 0.6
Rectal cancer 1.36 0.93,1.97 0.11 1.51 0.45, 5.08 0.5
Current_stage
Stage lll, lung cancer Ref
Stage IV, lung cancer 1.07 0.81,1.41 0.6 1.02 0.77,1.34 >0.9
Colorectal cancer stage IV 0.96 0.72,1.28 0.8 0.73 0.22,2.44 0.6
Colorectal cancer - metachronous 1.23 0.86, 1.78 0.3 0.96 0.28, 3.29 >0.9
metastases
WHO performance status
0 Fully active Ref
1 No heavy physical work 0.79 0.65, 0.96 0.019 0.85 0.70, 1.04 0.11
2 Up for more than half the day 0.69 0.51,0.94 0.019 0.77 0.57,1.03 0.078
3 In bed/sitting more than half the day 0.27 0.14, 0.55 <0.001 0.37 0.18, 0.76 0.007
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Box 1: Costs of ACP conversations performed by nurse or medical specialist

Unit price [Min, Average Average total costs (€)
Max](€)? Quantity Mean Mean [IQR]
[IQR]
Nurse [16, 52] 1.5[1, 2] 49 [29, 66]
Medical specialist [32,122] 1.5[1, 2] 117 [58, 161]

2Price per hour for ACP conversation; Minimum and Maximum price indicate lowest price and

highest price for different countries
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Appendix 1: Unit prices of healthcare items in 2018 €

Healthcare item Netherlands | Belgium Italy Slovenia uK® Denmark®
Hospitalisation
Hospital day Only
458.21 452.41 400.21 330.61 458.88 academic
Hospital day academic 664.04 655.64 579.99 479.12 665.01 767.60
ICU day 1,226.72 1,211.19 | 1,071.44 885.10 | 1,228.51 1,418.02
Diagnostics
Ultrasound 87.92 52.41 52.59 39.67 79.39 70.00
MRI 223.42 143.73 341.35 177.02 197.22 312.00
PET scan 945.00 176.45 859.69 450.49 389.84 721.74
CT scan 144.81 139.27 135.53 212.28 137.59 144.00
X-ray 56.89 29.71 39.95 13.57 34.40 67.00
Bone scan 200.06 185.68 139.07 139.85 228.17 224.05
Venepuncture for lab 185.62 53.77 20.15 493 2.29 62.95
Endoscopy 465.45 195.46 117.32 162.08 40.13 594.00
Bronchoscopy 184.00 142.48 107.21 146.00 254.55 2,202.00
Biopsy 126.00 84.78 49.72 65.49 322.19 223.00
Medical intervention
IV therapy 1,400.00 1,382.28 | 1,222.78 | 1,010.13 | 1,402.05 1,618.33
Oral chemotherapy 215.00 307.94 380.00 225.03 195.78 360.53
Radiation therapy 3670.00 4266.00 50.22 1480.66 160.51 2372.16
Immunotherapy 3485.70 3441.58 | 3044.47 2515.00 | 3490.79 4029.29
Targeted therapy 294.64 954.59 | 2276.00 69.98 968.24 1117.61
General treatment
Cardiopulmonary 270.82 267.39 236.54 195.40 271.21 313.05
resuscitation
Artificial nutrition 200.00 236.37 209.09 45.55 455.48 276.73
Artificial hydration 11.12 10.97 9.71 8.02 11.13 12.85
Medication
Antibiotics 7.50 13.63 13.30 6.80 23.10 15.96

NOTE: Grey fields indicate that prices were unavailable for this country, and are therefore based on costs of other countries,

corrected for GDP

agexchange rate Pound to €: 1.147
bExchange rate Danish Krone to €: 0.134

Appendix 2: Univariable Generalized linear model for total healthcare costs

Variable Exp(E) (95% Cl) P-value
Intervention group -0.189 (-0.344, -0.035) 0.016*
Age

18-45y Ref

45-65y -0.577 (-1.019, -0.135) 0.011*

65y+ -0.665 (-1.104, -0.227) 0.003*
Female gender -0.119 (-0.272, 0.034) 0.127
Religion

Religious Ref

Not religious -0.109 (-0.272, 0.054) 0.189

Prefers not to specify -0.268 (-0.503, -0.033) 0.025*
Diagnosis

Small cell lung cancer Ref

Non-small cell lung cancer 0.387 (0.131, 0.644) 0.003*

Colon cancer 0.325 (0.061, 0.588) 0.016*

Rectal cancer 0.339 (0.019, 0.659) 0.038*




Stage of cancer

Stage Ill lung cancer Ref

Stage IV lung cancer -0.038 (-0.289, 0.213) 0.765
Stage IV colorectal cancer -0.177 (-0.438, 0.084) 0.184
Metachronous metastases 0.246 (-0.056, 0.548) 0.111

colorectal cancer

WHO performance status

Fully active Ref
No heavy physical work -0.277 (-0.277,-0.277) <0.001*
Up for more than half of the day 41.634 (41.634, 41.634) <0.001*

In bed/sitting more than half of the day | 137.106 (137.106, 137.106) | <0.001*
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ACTION —DATA EXTRACTION FORM FOR REVIEW OF HOSPITAL MEDICAL RECORDS & INSTRUCTIONS FOR COMPLETION

INSTRUCTIONS FOR COMPLETION

Please complete before assessing/checking the patient’s hospital medical records:
NAME FEVIEWEL: ..evvvriieeeiertie e eerss e s s s e s s e e s s s errnaa e s s e e s s e essn s e e ennnnnseaeennnn

Study numMber Of PAtIENL: .......ccooiiiirie i
HOSPItal: i

Date of inclusion of patient in ACTION: ...../.....[.....

Date of completion of data extraction form: ...../...../.....

This section must be completed before assessing the patient’s hospital
medical records.

Date of inclusion in ACTION is the date on which the patient signed the
informed consent form.

ITEMS TO BE EXTRACTED

INSTRUCTIONS FOR COMPLETION

Please complete based on the patient’s hospital medical records only:

All items must be completed based on the patient’s hospital medical records only.
Other information must not be taken into account.

The review of hospital medical records relates to the 12 months post inclusion or, in
cases where the patient died within 12 months after inclusion, the time between
inclusion and the patient’s death.

SURVIVAL
1. Did the patient die within 12 3 Yes — Go to question 2 Date of inclusion in ACTION is the date on which the patient signed the informed
months following inclusion in 3 No — Go to question 4 consent form.
ACTION? O Unknown/ information not available in records - Go to question 4

DATE AND PLACE OF DEATH

2. What was the date of death? | .......... Y AT Y A
O Unknown/ information not available in records

All items must be completed based on the patient’s hospital medical records only.
Other information must not be taken into account.

3. What was the place of death? 0 Home

O Hospital — ward
O Hospital — intensive care unit

O Hospital — emergency department

O Long term care setting

O Palliative care setting (e.g. hospital palliative care unit, hospice)
3 Other place of death, specify

O Unknown/ information not available in records

All items must be completed based on the patient’s hospital medical records only.
Other information must not be taken into account.

Palliative care setting: institution for inpatient specialist palliative care, e.g. hospital
palliative care unit, hospice.
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ADVANCE DIRECTIVES

4. Does the medical file contain a O Yes — Date first documented: ...../...../.....; Date last Questions 4 to 9 refer to the content of the last documented My Preferences Form
completed copy of the My documented:...../...../..... - Go to question 5 (MPF), that may be found in the patient’s hospital medical records.
Preferences form (MPF) of the O No - Go to question 10
ACTION study? Specify the dates on which the MPF was documented for the first and the last time.
In order to find a copies of the MPF, at least all scanned documents in the hospital
medical records are to be examined over the 12 months post inclusion or, in case the
patient dies within 12 months after inclusion, over the time between inclusion and the
patient’s death. Also admission notes and other types of notes may be searched.
5. Did the patient assign someone as | O Yes The personal representative is a person that was asked by the patient to express the
personal representative? 0 No patient’s preferences for care and treatments so they can be taken into account when
the patient is unable to make his/her own decisions.
See the lower part of page 3 of MPF.
6. What was the preference with 3 To have CPR attempted See section C on page 5 of MPF.
regard to cardiopulmonary O Not to have CPR attempted
resuscitation (CPR) (section C of 3 Section C was not completed or preference was unclear
the MPF)?
7.  What was the preference with O Selective Treatment plus Comfort-focused Care See section D on page 5 of MPF.
regard to the goals of future care O Comfort-focused Care
(Section D of the MPF)? 3 Section D was not completed or preference was unclear
8. What was the preference with O The patient had a preferred final place of care, namely: See section E on page 6 of MPF.

regard to the final place of care
(Section E of the MPF)?

O Home
O Long term care setting

O Palliative care setting (e.g. hospital palliative care unit,
hospice)

O Hospital

3 Other, specify
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O The patient did not have a preferred final place of care
O Section E was not completed or preference was unclear

9. Were there other preferences
regarding future care and
treatments (Section F of the MPF)
(More than 1 option possible)?

O Intubation:
O Do intubate for mechanical ventilation
O Do not intubate for mechanical ventilation
O Hospitalisation:
3 Do hospitalise
3 Do not hospitalise
O Admission to intensive care unit:
O Do admit to intensive care unit
0 Do not admit to intensive care unit
O Artificial nutrition:
3 Do provide artificial nutrition and hydration
O Do not provide artificial nutrition and hydration
O Antibiotics:
O Do provide antibiotics
O Do not provide antibiotics
O Request for physician assistance in dying (e.g. euthanasia)
O No treatment limitations
O Other, SPECifY .uuuvviiiiiiiiiiriiir

See section F on page 6 of MPF.

Not ticking the box for ‘Intubation’, ‘Hospitalisation’, etc. (leftmost boxes), means
there was no expressed preference for intubation, hospitalisation, etc.

Potential answer only in Belgium and the Netherlands.

10. Does the medical file contain a
completed copy of an advance
directives form other than the My
Preferences form?

O Yes — Date first documented: ...../...../.....; Date last
documented:...../...../..... - Go to question 11
3 No — Go to question 14

Questions 10 to 13 refer to the content of the last documented advance directives
form other than the MPF. All preferences expressed in the advance directives form
should be recorded, regardless of whether they were also expressed in the MPF. E.g.,
when preferences were stated in the MPF and in another advance directives form,
they have to be recorded again.

Specify the dates on which the advance directives form was documented for the first
and the last time.

An advance directives form, also called living will or advance decision, is a patient
written and/or patient signed document in which a person specifies preferences and
decisions about future treatments and care.

In order to find a copies of an advance directives form, at least all scanned documents
in the hospital medical records are to be examined over the 12 months post inclusion
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or, in case the patient dies within 12 months after inclusion, over the time between
inclusion and the patient’s death. Also admission notes and other types of notes may
be searched.

11. Did the patient assign someone as
personal representative?

3 Yes
3 No

The personal representative is a person that was asked by the patient to express the
patient’s preferences for care and treatments so they can be taken into account when
the patient is unable to make his/her own decisions.

The authorization of personal representative or agent, may be done in a separate
document, e.g. a lasting power of attorney form. At least all scanned documents in
the hospital medical records are to be examined over the 12 months post inclusion or,
in case the patient dies within 12 months after inclusion, over the time between
inclusion and the patient’s death. Also admission notes and other types of notes may
be searched.

12. Did the patient indicate a
preference regarding the final
place of care?

3 Yes, the patient indicated a preferred final place of care, namely:
0 Home
0 Long term care setting
O Palliative care setting (e.g. hospital palliative care unit,
hospice)
O Hospital
0 Other, SPECI{Y vuvvvviiiiiiicieerrrrreerre e e e

O No, the patient did not indicate a preferred final place of care
O Unclear

13. About which topics regarding
future care and treatments were
preferences included, and which
preferences (More than 1 option
possible)?

O Resuscitation:
O Do resuscitate
O Do not resuscitate
O Intubation:
3 Do intubate for mechanical ventilation

Not ticking the box for ‘Resuscitation, ‘Intubation’, etc. (leftmost boxes), means there
was no expressed preference for resuscitation, intubation, etc.
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3 Do not intubate for mechanical ventilation
O Hospitalisation:

3 Do hospitalise

3 Do not hospitalise
O Admission to intensive care unit:

0 Do admit to intensive care unit

0 Do not admit to intensive care unit

O Artificial nutrition:

3 Do provide artificial nutrition and hydration

O Do not provide artificial nutrition and hydration
3 Antibiotics:

O Do provide antibiotics

O Do not provide antibiotics
O No treatment limitations
0 Request for physician assistance in dying (e.g. euthanasia)
3 Other, specify ...

Potential answer only in Belgium and the Netherlands.

14. Does the medical file contain
preferences for future care and
treatments that were expressed
orally and noted in the hospital
medical record, e.g. in physician
notes or in notes of a palliative
care team?

O Yes — Date first documented: ...../...../..... ; Date last
documented:...../...../.....- Go to question 15
O No - Go to question 18

Questions 14 to 17 refer to the content of the last documented patient preferences for
future care and treatments that were expressed orally by the patient and
subsequently noted in the patient’s hospital medical record, e.g. in physician notes or
in notes of a palliative care team. All preferences expressed orally and noted in the
hospital medical records should be recorded, regardless whether they were also
expressed in the MPF or any other advance directive form. E.g., when preferences
were stated in the MPF and expressed orally (and subsequently noted in the hospital
medical records), they have to be recorded again.

Specify the date on which orally expressed preferences for future care and treatments
were documented for the first and the last time.

In order to retrieve orally expressed preferences for future care and treatments,
various types of notes will have to be searched, at least including: physician notes,
notes of a palliative care team.

15. Did the patient orally assign
someone as personal
representative?

3 Yes
0 No

The personal representative is a person that was asked by the patient to express the
patient’s preferences for care and treatments so they can be taken into account when
the patient is unable to make his/her own decisions.
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In order to retrieve whether the patients assigned orally a personal representative,
various types of notes will have to be searched, at least including: physician notes,
notes of a palliative care team.

16. Did the patient orally indicate a
preference regarding the final
place of care?

3 Yes, the patient indicated a preferred final place of care, namely:
0 Home
O Long term care setting
O Palliative care setting (e.g. hospital palliative care unit,
hospice)
O Hospital

3 Other, SPECIfY wuvrrrrrruririiieeiieeeere e e eeees

3 No, the patient did not indicate a preferred final place of care
8O Unclear

17. About which topics regarding
future treatments did the patient
orally express preferences, and
which preferences (More than 1
option possible)?

O Resuscitation:
O Do resuscitate
O Do not resuscitate
O Intubation:
3 Do intubate for mechanical ventilation
3 Do not intubate for mechanical ventilation
O Hospitalisation:
3 Do hospitalise
O Do not hospitalise
O Admission to intensive care unit:
3 Do admit to intensive care unit
0 Do not admit to intensive care unit

O Artificial nutrition:

O Do provide artificial nutrition and hydration

O Do not provide artificial nutrition and hydration
O Antibiotics:

O Do provide antibiotics

O Do not provide antibiotics
O Request for physician assistance in dying (e.g. euthanasia)
O No treatment limitations
3 Other, specify

Not ticking the box for ‘Resuscitation, ‘Intubation’, etc. (leftmost boxes), means there
was no expressed preference for intubation, hospitalisation, etc.

Potential answer only in Belgium and the Netherlands.
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PHYSICIAN ORDERS

18. Does the medical file contain
physician orders for future
treatments and care?

3 Yes — Date first documented: ...../...../.....; Date last
documented:...../...../..... -Go to question 19
O No - Go to question 21

Questions 18 to 20 relate to the content of the last documented_physician written
and/or physician signed orders for future treatments and care.

Specify the dates on which the physician orders for treatment were documented for
the first and the last time.

To document physician orders, a specific form may have been used. However,
physician orders may also be noted in physician notes.

In order to find physician orders, at least all scanned documents and physician notes
in the hospital medical records are to be examined over the 12 months post inclusion
or, in case the patients dies within 12 months after inclusion, over the time between
inclusion and the patient’s death.
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19. About which topics regarding
future treatments were physician
orders included, and which orders
(More than 1 option possible)?

O Resuscitation:
O Do resuscitate
O Do not resuscitate
0 Admission to intensive care unit:
O Do admit to intensive care unit
0 Do not admit to intensive care unit
3 Intubation:
O Do intubate for mechanical ventilation
3 Do not intubate for mechanical ventilation
3 Artificial nutrition and hydration:
3 Do provide artificial nutrition and hydration
O Do not provide artificial nutrition and hydration
O Antibiotics:

3 Do provide antibiotics
O Do not provide antibiotics
O No treatment limitations
O Other, SPECifY .uvvvviiiiiiiiiiriier

Question 19 refers to phyiscian orders about future treatments, not about current
treatment. E.qg. it is of interest to know whether or not a decision was taken by a

physician to provide antibiotics in the future, not whether the physician currently

prescribes antibiotics.

Not ticking the box for ‘Resuscitation’, *Admission to intensive care unit’, etc. (leftmost
boxes), means there were no physician orders for resuscitation, admission to intensive
care unit, etc.

20. With whom were these physician
orders discussed? (More than 1
option possible)

O Patient
0O Personal representative

O Relative

3 Other professional caregiver
3 Other, specify

0 No one
3 Unclear

Specific forms for physician orders, physician notes, as well as other notes in the
hospital records may contain information on whether the physician orders have been
discussed with patients, their personal representative, relatives or other health care
professionals.

DIAGNOSTIC PROCEDURES AND TREATMENTS

21. Do the medical records indicate
that diagnostic procedures were
used during the 12 months
following inclusion or until death?

O Yes — Go to question 22
3 No — Go to question 23

Questions 21 to 25 refer to diagnostic procedures and treatments that the patient
received in hospital either as an outpatient or as an inpatient in the 12 months
following inclusion or untill the patient’s death in case the patients dies within 12
months after inclusion.

In order to find information about diagnostic procedures and treatments, various
types of notes will have to be searched, at least including: physician notes, orders for
diagnostic procedures, orders for the administration of drugs and therapies, test
results, reports, admission notes, progress notes, etc.

22. Which diagnostic procedures?

dJ Ultrasound times
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0 MRI scan

3 PET scan

O CT scan

0 X-ray

O Bone scan (scintigram)

3 Venipuncture for blood sampling
O Endoscopy

O Bronchoscopy

03 Biopsy

It is sufficient to count the number of venipunctures for blood sampling. It is not
necessary to count the number of blood samples (i.e. blood tubes or blood vials) or
the number of different bloodtests (i.e. laboratory tests of blood samples).

23.

Do the medical records indicate
that cancer treatments were given
during the 12 months following
inclusion or until death?

O Yes — Go to question 24
3 No — Go to question 25

24.

Which cancer treatments were
given during the 12 months
following inclusion or until death?
How many times/days? (More
than 1 option possible)

O3 Surgical operations, specify

O Intravenous chemotherapy
O Oral chemotherapy

O Radiation therapy

O Immunotherapy

25.

Were any of the following
treatments given during the 12
months following inclusion or until
death? (More than 1 option
possible)

O Cardiopulmonary resuscitation

3 Artificial nutrition

O Artificial hydration

O Antibiotics

O Mechanical ventilation

O Blood transfusion

3 Continous deep sedation untill death

O Physician assisted death (e.g. euthanasia, physician assisted suicide)

0 None of the above treatments

Artificial hydration related to intravenous chemotherapy only should not be taken into
account.

Both oral and intravenous antibiotic therapies should be taken into account.

Only ventilation that is supported by a mechanical ventilation machine should be taken
into account, oxygen therapy should not be taken into account.

Potential answer for continous deep sedation untill death or physician assisted death
only in Belgium and the Netherlands.

HOSPITALISATIONS
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26.

Do the medical records indicate
that the patient was hospitalised
(min. 1 night in hospital) during
the 12 months following inclusion
or until death?

3 Yes — Go to question 27
O No — Go to question 29

Questions 26 to 28 refer to hospitalizations during the 12 months following inclusion
or, in case the patients dies within 12 months after inclusion, untill the patient’s death.

Stays in specialist palliative care units, offering specialist palliative care only, being
part of a hospital or on the hospital campus, should not be counted as hospital
admissions.

In order to retrieve information about hospitalizations, various types of notes will have
to be searched, at least including: admission notes, discharge notes, etc.

27.

How many times was the patient
hospitalised (min. 1 night in
hospital) during the 12 months
following inclusion or until death?

3 Unclear

A hospitalization is defined as an overnight stay in hospital for at least one night.

28.

How long did each period in
hospital last?

Hospitalisation 1:

The day of admission and the day of discharge have to be included to count the days
in @ ward or in an intensive care unit. The day on which a patient is transferred from a
ward to an intensive care unit or vice versa, needs to be counted as a day in an
intensive care unit and not as a day at the ward.

SPECIALIST PALLIATIVE CARE
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29. Do the medical records indicate 3 Yes — Go to question 30 Questions 29 and 30 refer to the involvement of specialist palliative caregivers in the

that specialist palliative caregivers, | 0 No patient’s care, either in hospital (e.g. involvement of caregivers of the hospital
either in hospital or elsewhere, multidisciplinary palliative support team, admission of the patient to the palliative care

were involved in the patient’s care
during the 12 months following
inclusion or until death?

unit of the hospital) or elsewhere (e.g. specialist palliative home care team, hospice,
etc).

In order to find information about the involvement of specialist palliative caregivers,
various types of notes will have to be searched, at least including: notes of in-hospital
specialist palliative caregivers, discharge notes, etc.

30. On which date were specialist O.fe] e Please indicate on which date involvement of the above mentioned specialist palliative
palliative caregivers for the first O Information not available in records caregivers was initiated.
time involved in the patient’s
care?
ADDITIONAL REMARKS
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Appendix 4 Complete case analysis and exclude deaths within 12 months of inclusion in study

Univariable Multivariable
Characteristic exp(Beta) 95% ClI p-value exp(Beta) 95% ClI p-value
Study group
Control group Ref
Intervention group 1.74 0.51,6.01 04 0.91 0.76,1.10 0.3
Age_category
46-65 yrs Ref 0.85 0.50, 1.43 0.5
>65 yrs 0.82 0.27,2.54 0.7 0.85 0.50, 1.43 0.5
18-45 yrs
Sex
Male Ref
Female 1.17 0.38, 3.60 0.8 0.87 0.72,1.04 0.12
Country
Belgium 1.56 1.19, 2.05 0.001
Denmark 1.76 0.37,8.39 0.5 2.11 1.56, 2.85 <0.001
United Kingdom 0.34 0.10,1.13 0.078 0.75 0.58, 0.96 0.023
The Netherlands Ref
Slovenia 0.21 0.14, 0.30 <0.001
Italy 0.85 0.63, 1.15 0.3
Religious
Yes Ref
No 1.23 0.33,4.54 0.8 0.82 0.68, 0.99 0.043
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Characteristic

Prefer not to specify
Cancer_type

Small cell - lung cancer
Non-small cell lung cancer
Colon cancer

Rectal cancer

Current_stage

Stage lll, lung cancer
Stage IV, lung cancer
Colorectal cancer stage IV

Colorectal cancer - metachronous
metastases

WHO performance status

0 Fully active

1 No heavy physical work

2 Up for more than half the day

3 In bed/sitting more than half the day
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exp(Beta)
1.85

Ref
0.38
0.12
0.24

Ref
2.64
1.09
0.01

Ref
0.56
1.84

Univariable
95% ClI
0.43,7.84

0.05, 3.04
0.01,1.18
0.01, 4.09

0.70,9.91
0.23,5.16
0.00, 0.12

0.18, 1.68
0.19,17.6

p-value
0.4

0.4
0.069
0.3

0.15
>0.9
<0.001

0.3
0.6

exp(Beta)
0.70

1.25
1.33
1.51

1.02
0.73
0.96

0.85
0.77
0.37

Multivariable
95% ClI
0.54,0.92

0.92,1.70
0.39,4.50
0.45, 5.08

0.77,1.34
0.22,2.44
0.28, 3.29

0.70,1.04
0.57,1.03
0.18,0.76

p-value
0.009

0.15
0.6
0.5

>0.9
0.6
>0.9

0.11
0.078
0.007



Appendix 5 Costs of ACP conversations and total costs of use of care in the intervention group by country

Country Costs of ACP Costs of ACP Total costs Total costs

MIN? MAX 2 including costs of | including costs

Mean [IQR] Mean [IQR] ACP MIN 3 of ACP MAX *

Mean [IQR] Mean [IQR]

Belgium 34 74 54930 54970

[0, 54] [0, 118] [20496, 81597] [20531, 81608]
Denmark 34 66 61211 61244

[24, 42] [48, 82] [31771, 74966] [31807, 74992]
Italy 34 84 41882 41932

[26, 42] [64, 104] [14239, 61317] [14304, 61356]
The Netherlands 67 200 25428 25562

[41, 90] [122, 270] [7210, 35763] [7313, 35844]
Slovenia 35 68 6102 6135

[24, 43] [47, 83] [39, 9361] [72,9394]
UK 73 171 17010 17109

[52, 90] [122, 213] [4248, 20432] [4324, 20546]

! Costs of ACP conversations based on wages of nurses

2 Costs of ACP conversations based on wages of medical specialists

3 Total costs of care for patient in intervention group including minimal costs of ACP conversations
4 Total costs of care for patient in intervention group including maximal costs of ACP conversations
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