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ABSTRACT

Background: Adults with congenital heart disease (CHD) are at high
risk of premature death, making advance care planning (ACP) crucial
for aligning care with individual values and goals. Previous ACP
research has focused primarily on the United States and Canada,
highlighting the need for a global perspective. We aimed to describe
the ACP practices, needs, and preferences of adults with CHD around
the globe and to investigate associations with patient-related factors.
Methods: This cross-sectional study, part of the APPROACH-IS II
project, assessed ACP preferences, needs, and practices by means of
patient-reported surveys. Overall, 8281 patients with CHD (median
age 32 years; 54% women; 15% mild, 58% moderate, 27% complex
CHD) from 53 centres in 32 countries, spanning 6 continents, were
included.

Results: More than one-half of participants (55%) reported speaking
to their physician about how their health might be in the future and
9% had preferences being documented in a plan. According to 66% of
patients, the best time to initiate ACP is early in the disease trajec-
tory. Most patients indicated being relatively comfortable talking to
their physician about their future health and about death. ACP varied
widely across different countries, with the United States and Canada
at the top of the class for most variables.

Conclusions: When looking at global ACP practices, needs, and
preferences, much room for improvement of ACP provision could be
noticed. Also, a notable variation in ACP was observed worldwide.
Clinical Trial Registration: NCT04902768.
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RESUME

Contexte : Les adultes atteints d’une cardiopathie congénitale sont
exposés a un risque élevé de décés prématuré, de sorte que la pla-
nification anticipée de soins (PAS) est cruciale pour aligner les soins
sur les valeurs et les objectifs individuels. Les recherches menées a
ce jour sur la PAS sont essentiellement centrées sur les Etats-Unis et
le Canada, d’ou la nécessité d’adopter une approche mondiale. Nous
avons taché de décrire les pratiques, les besoins et les préférences en
matiére de PAS chez les adultes atteints d’une cardiopathie con-
génitale a I'échelle mondiale, et d’étudier leur lien avec les facteurs
associés au patient.

Méthodologie : Cette étude transversale, qui fait partie du projet
APPROACH-IS I, a été réalisée afin d’évaluer les préférences, les
besoins et les pratiques en matiére de PAS a l'aide de questionnaires
d’auto-évaluation par le patient. Au total, 8 281 patients atteints
d’'une cardiopathie congénitale (4ge médian : 32 ans; 54 % de
femmes; 15 % de cas légers, 58 % de cas modérés et 27 % de cas
complexes) dans 53 centres et 32 pays sur les 6 continents ont été
inclus.

Résultats : Plus de la moitié des participants (55 %) ont indiqué avoir
parlé a leur médecin de I'évolution de leur santé, et 9 % avaient noté
leurs préférences dans un plan. D’aprés 66 % des patients, le meilleur
moment pour entreprendre la PAS est tét dans I'évolution de la
maladie. La plupart des patients ont indiqué étre relativement a I'aise
a l'idée de parler de I'évolution de leur santé et de leur décés avec
leur médecin. La PAS varie considérablement d’un pays a l'autre, les
Etats-Unis et le Canada étant les mieux positionnés au regard de la
plupart des variables.

Conclusions : L'examen des pratiques, besoins et préférences en
matiére de PAS a I'échelle mondiale nous apprend qu’il y a encore
largement matiére & amélioration dans ce domaine. Une variation
notable de la PAS a également été notée d'un pays a lautre.
Enregistrement de I'essai clinique: NCT04902768.

Despite significantly improved survival for children and
adults with congenital heart dlsease (CHD), many challenges
persist for these patients. ” A large proportion of patients
with CHD are at high risk of premature death, with the
median age at death being 55 years.” Consequently, patients
and their families should be informed of the possibility of
both unexpected and predictable deaths, sometimes preceded
by a period of declining health.”

Advance care planning (ACP) helps prepare patients and
families for the end of life. It is defined as “a process that
supports and empowers individuals at any stage of their lives
or disease processes to consider, communicate, and document
preferences for future health care.”” ACP aims to elucidate
personal values and goals, and to align future medical
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treatment and care with those personal beliefs and convic-
tions.”* It is important to note that ACP is not limited to
patients who are receiving palliative care. During ACP dis-
cussions, patients indicate which treatments and measures
they would prefer in situations of declining health.” Repeated
ACP consultations are recommended.””

Different international organisations, including the
American Heart Association,” the European Society of Car-
diology,() and the European Association for Palliative Care, '’
recommend palliative care, including ACP, for people with
advanced cardiac diseases. Ideally, ACP should be an integral
part of routine care for adults with CHD, and reviewed in
accordance with disease progression.” Previous studies have
shown that ACP discussions can positively affect the quality
of life, spiritual well-being, number of hospitalisations, the
possibility of dying in a preferred setting, and general medical
costs.''"? Nevertheless, ACP is currently not part of standard
practice in the management of all adult patients with CHD,
and to date, ACP practices and benefits have been studied
only in the context of certain cultures. In fact, existing studies
on the use of and preferences for ACP in adults with CHD
were all conducted in Canada and the United States.'*"*
Differences in end-of-life decision making around the world
are expected, however, due to various cultural approaches and
sociocultural differences to coping with death and bereave-
ment.'”*” The aim of this article is to describe current ACP
practices, needs, and preferences of adults with CHD around
the globe and to investigate associations with patient-related
factors.

Methods

Design

The present study is a substudy of the larger Assessment of
Patterns of Patient-Reported Outcomes in Adults With
Congenital Heart  Disease—International ~ Study 1I
(APPROACH-IS 1II). APPROACH-IS II was a cross-
sectional descriptive global multicentre study, with partici-
pants from 53 centres located in 32 countries across 6 con-
tinents. It is the follow-up project to APPROACH-IS.”’
Details regarding the methodology of APPROACH-IS 1I are
available in in the published methods paper.”” The study
protocol was also recorded at  ClinicalTrials.gov

(NCT04902768).

Participants

Patients were eligible for inclusion in APPROACH-IS IT if
they fulfilled the following criteria: 1) diagnosed with CHD,
defined as “a gross structural abnormality of the heart or
intrathoracic great vessels that is actually or potentially of
functional significance;”” 2) aged 18 years or older at the
start of the study; 3) diagnosed with CHD before the age of
10 years (to have at least 8 years of experience of living with
CHD); 4) being under follow-up at an adult CHD centre;
and 5) demonstrated physical, cognitive, and language abili-
ties required to complete self-report questionnaires. Patients
who had undergone heart transplantation were excluded. For
the present substudy, patients were also required to have
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completed at least 1 question from the ACP questionnaire

(Table 1).

Data collection

Medical data were collected from the electronic health
records, and patients were asked to complete self-reported
surveys when they were enrolled in the study. The data
collection procedure varied across the different participating
centres. Most patients were approached consecutively at the
outpatient clinic. The remaining patients were randomly
selected from the institution’s database and were asked to fill
out the survey on paper, via a link to an online survey, or, in
case of low literacy, over the phone. Online surveys were
collected via REDCaE, which was also used for the overall
data m;amagement.‘zz*’2

Variables and instruments

ACP practices, preferences, and needs were measured
through 7 self-reported questions. These questions were
developed by the steering committee of APPROACH-IS 11
and are based on a survey by Tobler et al.”>*” The questions
and response options are provided in Table 1 and
Supplemental Tables S1-3. The translations of the ques-
tionnaire were performed using a standardised academic
translation protocol as described earlier.””

Demographic variables and New York Heart Association
(NYHA) functional classification were patient reported.
Classification of CHD complexity was based on the Adult
Congenital Heart Disease Anatomic and Physiological clas-
sification system of Stout et al.”®

Ethics

The main study protocol was approved by the Institu-
tional Review Board of the University Hospitals Leuven/KU
Leuven (ie, the coordinating centre). Furthermore, each
participating centre obtained local ethics approval for the
study execution in their centre. Written informed consent
from patients was obtained if required by the local Institu-
tional review board, as the requirements for this differ be-
tween regions and Institutions. The study was conducted in
accordance with the declaration of Helsinki.”

Data management was in line with current worldwide
privacy regulations, and participant confidentiality was
assured. Only nonidentifiable data were shared across centres

of the APPROACH-IS II consortium.

Data analyses

Descriptive statistics of the ACP current practices, pref-
erences, and needs were calculated for the overall sample and
for the participating countries individually. Owing to non-
normal (or skewed) distribution of the continuous variables,
medians and quartiles (Q1-Q3) were reported.

To increase the interpretability of the findings, categoric
variables (questions 1-6) were dichotomized. For variables
assessing the patient’s level of comfort, answers were
dichotomized into “at least somewhat comfortable” and “in
the middle or uncomfortable.” Regarding (knowledge of)
advance directives (ADs), the categories were “yes” and “no”
or “I don’t know.” Regarding the preference of patients on
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Table 1. ACP preferences of adults with congenital heart disease
(n = 8281)

Current practices

Have you ever talked to a doctor about what your health might be like in the
future (for example, symptoms that you might get or whether your
health might worsen)? (n = 8244)

Yes 4533 (55.0%)

No, but I want to talk about this with 2011 (24.4%)
my doctor

No, and I don’t want to talk about this
with my doctor

I don’t know 989 (12.0%)

In your country, have you heard of a process in which people can write
down information ahead of time about the care they want if they
become seriously ill? (n = 8234)

Yes 3494 (42.4%)
No 2733 (33.2%)
I don’t know 2007 (24.4%)

Have you personally written down information about the care you would

want in case you become seriously ill in the future? (n = 8245)

Yes, I have written down information 430 (5.2%)
in an official/legal document

Yes, I have written down information,
although not in an official/legal
document

No, but I have told at least one person
what I would want

No, and I have not told anyone what I
would want

I don’t know

Preferences

In general, when is the best time for health providers (like doctors or
nurses) to start talking with patients with congenital heart disease about
planning in advance for care they would want if they become seriously
ill? (n = 8182)

Before the patient gets sick, while
healthy

When diagnosed with a life-
threatening illness or complication
from heart disease

When hospitalised with a life-
threatening illness or complication
from heart disease

When it is known that the patient does
not have long to live

Never 113 (1.4%)

How comfortable do you think you would be talking with your doctor
about what your health might be like in the future? (n = 8256)
Very comfortable 3964 (48.0%)
Somewhat comfortable 2275 (27.6%)

In the middle (neither comfortable nor 1402 (17.0%)
uncomfortable)

Somewhat uncomfortable 485 (5.9%)

Very uncomfortable 130 (1.6%)

In general, how comfortable are you talking about death? (n = 8223)
Very comfortable 1632 (19.8%)
Somewhat comfortable 1799 (21.9%)

In the middle (neither comfortable nor 2476 (30.1%)
uncomfortable)
Somewhat uncomfortable
Very uncomfortable
Needs—Concerns about the future
On a scale from 0 to 10, how concerned
are you about your health in the
future? (10 being extremely
concerned) (n = 8224)

711 (8.6%)

279 (3.4%)

2047 (24.8%)
4520 (54.8%)

969 (11.8%)

5361 (65.5%)

2309 (28.2%)

309 (3.8%)

90 (1.1%)

1298 (15.8%)
1018 (12.4%)

Median: 6 (Q1-Q3: 3-8)

when to receive ACP, the categories were “before the patient
gets sick, while still healthy” (because most patients chose this
answer possibility) and “other”.
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Associations between patient-related variables (eg, age, sex,
marital status, complexity, and NYHA functional class) and
ACP practices, preferences, and needs were estimated through
multivariate general linear mixed models for the continuous
variable (ie, question 7: “How concerned are you about how
your health will be?”) and through generalised linear mixed
models with a binomial distribution for the dichotomous
variables. Using this method, a 2-level structure in which
patients were nested within centres could be modelled. The
fixed variables were age, sex, complexity, and NYHA func-
tional class. The random variable was the centre in which
they were followed. For the continuous variable, R* statistics
were reported. These estimates can be used to express the
percentage of explained variance by the model. For the
dichotomous variables, only pseudo-R* can be obtained,
which is more difficult to interpret and compare with the R
of continuous variables. Therefore, pseudo-Rg values were not
reported. For the general and generalised linear models, only
patients for whom full data were available were included (n =
7654; 92%) and the patients with nonbinary gender were
excluded. The assumptions of the general and generalised
linear models were verified and found not to be violated. The
variance inflation factors were all < 1.4, indicating that there
was no substantial collinearity between the included variables.
Statistical analyses were performed in IBM SPSS Statistics for
Windows, version 27.

Results

Sample

A total of 8285 patients with CHD were included in the
study. The sample characteristics are described in Table 2.
The median age was 32 years (Q1-Q3: 25-43 years), and
54% were women. A total of 7 patients indicated that
nonbinary gender. Almost one-half of the study population
(48%) was married or lived with a partner, and 42% had a
high school degree as the highest level of education. The
greatest proportion of patients were from the United States
(n = 11605 14%), Sweden (n = 801; 10%), and Belgium
(n = 676; 8%). More than one-half of the patients (58%)
had a moderate form of CHD, and most patients (54%)
reported having NYHA functional class I.

Current practices

A rtotal of 4533 respondents (55%) reported previous
conversations with their physician about what their health
might be like in the future (Table 1, Central Illustration).
This proportion was highest in the United States (73%) and
Canada (70%) and lowest in Tiirkiye (24%) (Fig. 1A,
Supplemental Tables S1-S3). A total of 9% indicated that
they did not want to discuss how their health would be in the
future with their physician. This was highest in Pakistan
(31%) and Colombia (25%) and lowest in Ethiopia (1%) and
Japan (1%) (Supplemental Tables S1-S3). Women and pa-
tients with great CHD complexity were more likely to have
spoken with their physician about their future health
(Table 3).

When asking patients whether they had heard of the ex-
istence of ADs in their country, 42% reported having heard



1342

about it, 33% indicated not having heard about it, and 24%
of patients did not know (Table 1). The proportion of pa-
tients that heard about ADs was highest in the United States
(80%) and lowest in Senegal (1%) (Fig. 1B, Supplemental
Tables S1-S3). Older patients, women, patients with great
CHD complexity, and patients with NYHA functional class
were more likely than their counterparts to have heard about
ADs in their country, beyond centre differences (Table 3).
A small proportion of patients (9%) reported having
written information about the care they wished to receive in
case of serious illness (5.2% in an official or legal document;
3.4% in unofficial documentation). More than one-half of
the participants (55%) had not informed anyone of their
wishes, and 25% had not written down their preferences but
informed at least 1 person about their care preferences
(Table 1). The proportion of patients with ADs was highest
in the United States (24%) and Canada (21%) and lowest in
Malta and Botswana, where no patient reported having ADs
(Fig. 1C, Supplemental Tables S1-3). Younger patients and
patients with moderate CHD complexity and low NYHA
functional class were less likely to have ADs (Table 3).

Preferences

When considering the optimal timing for health pro-
fessionals to initiate a conversation about ACP, 66% of pa-
tients indicated that it was before the patient’s health
deteriorates (Table 1). A total of 28% thought that these
conversations should happen when a patient was diagnosed
with a life-threatening illness or complication. A small pro-
portion (1%) reported that they should never happen. Except
for patients from Tiirkiye, Italy, and Colombia, more than
50% of patients preferred to have these conversations while
still feeling healthy (Fig. 1D). In Colombia, most patients
(62%) preferred to have these conversations when diagnosed
with a life-threatening illness or complications. Patients with
a lower NYHA functional class were more likely, when
controlling for centre differences, to think that the best
moment to provide ACP was when still in good health
(Table 3).

In response to the question about how comfortable they
were talking with their physician about their health in the
future, most patients were at least somewhat comfortable
(76%) (Table 1). Again, the United States (88%) and Canada
(87%) scored highest, whereas only 57% of patients in
Norway reported being somewhat comfortable talking about
death (Fig. 1E, Supplemental Tables S1-3). Patients with
NYHA functional class I were more comfortable talking
about what their health might be like in the future than their
counterparts, adjusting for centre differences (Table 3).

Fewer than one-half of patients (42%) indicated that they
were at least somewhat comfortable talking about death in
general (Table 1). Brazil had the highest proportion of pa-
tients (63%) who felt at least somewhat comfortable talking
about death, followed by Canada (62%) and the United
States (57%) (Fig. 1F, Supplemental Tables S1-3). In
Cameroon, only 21% of patients reported being comfortable
talking about death, followed by Austria (22%) and Ethiopia
(24%). Beyond centre influences, older patients, men, and
those with CHD of simple complexity were more comfort-

able talking about death (Table 3).
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Table 2. Demographic and clinical characteristics of included
patients (n = 8281)

Median age, y (n = 8260)
Gender (n = 8261)

32 (Q1-Q3: 25-43)

Male 3797 (45.9%)
Female 4459 (54.0%)
Other 7 (0.1%)

Marital status (n = 8246)
Never married
Married or living with partner 3987 (48.4%)
Divorced or widowed 415 (5.0%)
Other 24 (0.3%)
Highest level of education (n = 8180)
Did not complete high school
High school
Bachelor/college degree
Master degree or higher
Country (n = 8281)

3820 (46.3%)

1223 (15.0%)
3430 (41.9%)
2326 (28.4%)
1201 (14.7%)

Argentina 142 (1.7%)
Australia 184 (2.2%)
Austria 313 (3.8%)
Belgium 676 (8.2%)
Botswana 17 (0.2%)
Brazil 200 (2.4%)
Bulgaria 200 (2.4%)
Cameroon 41 (0.5%)
Canada 151 (1.8%)
Chile 191 (2.3%)
Colombia 200 (2.4%)
Denmark 198 (2.4%)
Ethiopia 76 (0.9%)
France 527 (6.4%)
Greece 227 (2.7%)
India 125 (1.5%)
Italy 201 (2.4%)
Japan 270 (3.3%)
Malaysia 204 (2.5%)
Malta 58 (0.7%)
The Netherlands 107 (1.3%)
Norway 143 (1.7%)
Pakistan 244 (2.9%)
Portugal 244 (2.9%)
Senegal 179 (2.2%)
South Korea 209 (2.5%)
Sweden 801 (9.7%)
Switzerland 319 (3.9%)
Taiwan 300 (3.6%)
Tiirkiye 41 (0.5%)

United Kingdom
United States
Disease complexity (n = 8016)

333 (4.0%)
1160 (14.0%)

Simple 1172 (14.6%)
Moderate 4669 (58.2%)
Great 2175 (27.1%)
Self-reported limitations (NYHA functional class) (n = 8213)

I 4414 (53.7%)
11 2704 (32.9%)
111 819 (10.0%)
v 276 (3.4%)

NYHA, New York Heart Association.

Needs—Concerns about the future

When patients were asked how concerned they were about
their health in the future on a scale from 0 to 10 (10 being the
most concerned), the median overall response was 6
(Table 1). Large differences were observed between countries
worldwide (Fig. 1G). People from Sweden were the least
concerned, with a median of 4, whereas people from Senegal,
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Figure 1. Geographic presentation of advance care planning (ACP) current practices, preferences, and needs. (A) Proportions of patients that
have spoken with their doctor about how their health will be in the future. (B) Proportions of patients that have heard about advance directives
(ADs) in their country. (C) Proportions of patients that have ADs. (D) Proportions of patients that think the best moment to provide ACP is before
the patients get sick, when still healthy. (E) Proportions of patients that feel at least somewhat comfortable talking about how their health will be
in the future with their doctor. (F) Proportions of patients that feel at least somewhat comfortable talking about death. (G) Median scores of how

concerned people are about their health in the future (0-10).

Botswana, and Malaysia were the most concerned, with a
median of 9. Beyond centre differences, older patients,
women, and patients with greater CHD complexity and
higher NYHA functional class were more likely to be more
concerned about how their future health would be (Table 3).
The entire model, including fixed and random efforts,
explained 23.9% of the variance in how concerned patients
were. Centre differences explained 19.1% of the variance,
whereas patient-related characteristics explained 7.8%.

Discussion

Opverall, we found that nearly one-half of the sample did
not speak with their physicians about their future health and
that only a small proportion of patients had ADs. The best
time to initiate ACP according to patients is early in the
disease trajectory, and most patients indicated being rather
comfortable talking about their future health and about
death with their physician. Substantial differences were
found around the world, and age, sex, CHD complexity,
and NYHA functional classification predicted ACP prefer-
ences, current practices, and needs, beyond centre
differences.

ACP practices, preferences, and needs of the overall
sample

Nearly one-half of the sample did not have conversations
with their physicians about their future health, although
most of these patients indicated that they would welcome
such conversations. The proportion that had conversations
with their physicians in this study is, however, still much
larger than the proportions from previous Canadian and
American studies which indicated that only 1%-29% of
patients had end-of-life or ACP discussions with their pro-
viders.'®?®*?% A possible explanation for the different
proportions is that slightly different concepts were
measured. Indeed, discussing future health is not the same as
having a discussion specifically focused on ACP and end-of-
life. Moreover, the initial Canadian studies were conducted
more than 10 years ago.””” It is clear that ACP has gained
increasing attention since then.?' In addition, in our study,
only 9% reported having written information about their
care preferences. Altogether, this shows that there is room
for improvement of ACP provision in adults with CHD
worldwide. This is not surprising; earlier studies from the
United States and Belgium showed that the provision of
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preferences and needs of 8,281 adults from 32 countries

| Advance Care Planning Country Country
practices, needs and with with
preferences of adults highest % lowest %
Wl LD i s of participants reported speaking to
it their physician about how their health E= us (73%) Turkiye (24%)
might be in the future
0,
Cross-sectional 9% had ACP preferences being = s (24%) [l mata ©%)
study documented Botswana
(0%)
66% found that the best time to initiate Botswana Colombia
ACP is very early in the disease (88%) (30%)

trajectory

8281

aduits with
CHD from 53

future health

countries

2 indicated being relatively comfortable
76% talking to their physician about their

- o, Indicated being relatively comfortable
centers in 32 42% talking about death

E= us (88%)

- Norway
(57%)

Cameroon
B3 srezi 63% M 519,

Many patients indicated the need to have ACP conversations, whereas these patients reported not to
have had ACP conversations. Hence, there is a lot of room for improvement of ACP provision.

A notable variation in ACP practices and needs was observed worldwide. Cultural differences should be
taken into account when trying to improve ACP practices in each local situation.

Central lllustration. Graphic abstract of the study, summarizing the methodologic approach, the key findings, and the main conclusions. ACP,

advance care planning; CHD, congenital heart disease.

end-of-life care to adults with CHD is still very much
focused on intense and potentlally avoidable care at the end
of life.*** ACP conversations and ADs could help to reduce
inappropriate and unnecessary health care provisions at the
end of life.

Globally, a large majority of patients indicated that ACP
discussions should occur early in the disease course, more
specifically before the patient gets sick, while they are stlll
healthy. This is in line with earlier American studies.”””’
Interestingly, another study indicated that the most common
barrier to ACP was not feeling sick enough to dlscuss end-of-
life care with a physician (42% of partlapants) When
looking at health care providers’ perspective on the best
timing for the initiation of ACP conversations, a different
story emerges. About 63% of health care providers thought
that patients were not ready for end-of-life discussions if the
estimated life expectancy was more than 5 years, and 79% of
providers thought that ACP conversations with patients with
a life expectancy of more than 10 years was not appropriate.’
Regarding the timing, 12% of health care providers indicated
that discussion should be initiated when the patient is first
diagnosed with a life-threatening illness or complication, 2%
thought it should occur when the patient is hospitalised with
a life-threatening illness or complication, and 8% preferred to

wait unt1l multlple complications or hospitalisations have
occurred."”

In general, patients seemed to have little concern regarding
their future health (median score of 6 on 0-10 scale). The
concern regarding future health could also be strongly related
to the availability of health care services and not strictly to the
perception of one’s condition. When looking at the Rl values,
centre differences explained 19% of the variance, whereas
patient-related characteristics explained only 8% of the vari-
ance (Table 3). This confirms the hypothesis that cultural or
geographic factors affect ACP more than patient-related
factors.”’

It could be interesting to investigate ACP practices, needs,
and preferences in different CHD settings, for example,
paediatric vs adult care. It could be even more challenging for
paediatric health care providers to have these kinds of
conversations.

Country differences in ACP practices, preferences, and
needs

Large differences in ACP factors were noticed around the
world. This indicates that different approaches on the
implementation of ACP practices might be needed across
different countries.

ACP provisions seemed to be more common in the United
States and Canada, with patients in these countries having the
highest scores on most items. These are also the countries in
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Table 3. Multilevel analyses of advanced care planning current practices, preferences, and needs (n = 7654)
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Current practices

Preferences

Needs

Patients that
have talked to

Patients that

Patients that

think the best

Patients that feel
at least somewhat
comfortable

Patients that feel

their doctor have heard about moment to talking with their  at least somewhat
about how their advance Patients that had  provide ACP is doctor about comfortable Concerned about
health will be in  directives in their advance before the their health in talking about health in the
the future country directives patients get sick the future death future (0-10)T
Age 1.00 (0.99-1.00) 1.02 (1.01- 1.04 (1.03- 1.00 (0.99-1.00) 1.00 (0.99-1.01) 1.01 (1.00- 0.02 (0.002)***
1.02)*** 1.04)*** 1.01)***
Sex
Male 0.91 (0.82- 0.71 (0.64- 1.05 (0.88-1.25) 1.10 (0.99-1.22)  1.02 (0.92-1.14) 1.44 (1.31- —0.28 (0.06)***
0.99)* 0.79)*** 1.59)***
Female # # # # # # #
Complexity
Simple 0.84 (0.71- 0.83 (0.69- 0.82 (0.60-1.11)  0.93 (0.78-1.10)  1.10 (0.92-1.33) 1.30 (1.10- —0.43 (0.10)***
0.99)* 0.99)* 1.53)**
Moderate 0.96 (0.85-1.07)  0.90 (0.79-1.01) 0.81 (0.66- 0.99 (0.88-1.12)  1.09 (0.96-1.24) 1.06 (0.95-1.19) —0.05 (0.07)
0.98)"
Great # # # # # # #
NYHA functional class
I 1.28 (0.98-1.68) 1.49 (1.10- 0.62 (0.41- 1.62 (1.23- 1.61 (1.19- 129 (0.98-1.71)  —1.77 (0.17)**
2.01)** 0.93)* 2.14)*** 2.18)**
I 1.12 (0.85-1.47) 1.18 (0.87-1.59)  0.71 (0.47-1.08) 1.28 (0.97-1.69)  1.17 (0.87-1.59) 1.27 (0.96-1.68) —0.77 (0.17)***
111 1.09 (0.81-1.47) 1.05 (0.75-1.47)  0.83 (0.52-1.32) 1.10 (0.81-1.49) 1.06 (0.76-1.47) 1.13 (0.83-1.54) —0.28 (0.19)
v # # # # # # #
NA NA NA NA NA NA 23.9%
Semipartial NA NA NA NA NA NA 19.1%
—centre
differences
Semipartial NA NA NA NA NA NA 7.8%
R*—patient
characteristics

#: Reference category. Values are odds ratios (95% confidence intervals) or fvalues estimates (standard error). Random effect = centre.

NYHA, New York Heart Association.
*P < 0.05; **P < 0.01; **P < 0.001.

which all previous research regarding ACP in adults with
CHD has been conducted.'””**"** Approximately 37% of
all US citizens have an AD,’® and 59% of Canadians had
talked to a family member about the care they want to receive
at the end of life.”" In the present study, 73% of Americans
and 70% of Canadians had conversations with their medical
providers about their future health. These proportions are in
line with the 69% of adults with CHD in a previous
American study who indicated that they were willing to have
ACP discussions.'® In the present study, 24% of Americans
and 21% of Canadians had ADs. These numbers are still
rather low, as previous studies from US and Canada have
shown that both providers and patients recognised ADs as
important.'™”” A broad range (5%-42%) of rates of AD
completion in adults with CHD was found in previous
studies, 1830:32:37

Conversely, in some countries, such as Pakistan and
Tiirkiye, there seems to be only limited attention to ACP.
Respectively, 27% and 24% of patients from Pakistan and
Tiirkiye reported having had conversations about ACP, and
3% and 2% had ADs, respectively. Previous studies already
showed that communication between patients and health care
providers in Pakistan could potentially be optimised. For
example, 60% of health care providers indicated that patients
required lifelong follow-up, yet 90% of the patients reported
that the need for this life-long care had not been communi-
cated by the health care providers.”® Moreover, it is

noteworthy that patients from Cameroon and Ethiopia have
difficulties talking about death, with only a small proportion
(< 25%) feeling at least somewhat comfortable talking about
death. This may all be related to the influence of different
cultures and religions, as we know that views on death and
end-of-life decisions are influenced by these factors.”” The
dimensions of Inglehart and Welzel, survival vs self-
expression values, or traditional vs secular-rational values,
could also explain part of the differences.”’ Pakistan, as well
as Tiirkiye and Ethiopia, are part of the African-Islamic
cluster, suggesting they may share cultural values.”” These
countries are focused on traditional values (eg, the impor-
tance of religion, parent-child ties, often with no acceptance
of euthanasia) and survival values (eg, emphasis on economic
and physical security). The observed geographic and cultural
differences indicate that local preferences should be consid-
ered and that diverse approaches may be needed across
countries when trying to improve or implement ACP prac-
tices. Future research examining these geographic differences
and the role that cultural values play regarding end-of-life
conversations in CHD is warranted.

Individual characteristics associated with ACP practices,
preferences, and needs

Older patients were more likely to have both heard about
and completed ADs. This could reasonably reflect fewer
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remaining years of life in older individuals. Participants with
a less complex CHD and patients with a better functional
class were more comfortable talking about their future health
and about death, possibly because they are still healthy, and
the end of life seems very remote. These hypotheses could not
be investigated in further detail in this study. The investiga-
tion of the associations with patient-related factors will
facilitate understanding of variation in ACP preferences,
practices, and needs. This will help to identify the patients
who are the most in need of ACP.

Implications for practice and research

Many people indicated that they wanted to have ACP
conversations but that they did not have them. Moreover, only
small proportions of patients indicated that they did not want
to discuss future health with their physician. This should
encourage health care workers at least to ask patients about their
preferences for having these conversations. Because it was
found that older patients, women, and patients with a greater
CHD complexity and NYHA functional class were more
concerned about their health, health care providers should pay
additional attention assessing ACP needs in these groups.

Our findings should also encourage policy makers and
educators to place greater emphasis on ACP within medical
curricula, particularly emphasising the potential benefits of
ACP and how to discuss and follow up on ACP discussions
with patients. Ideally, a universal strategy is rolled out to
avoid disparity in such training across university programs
and to avoid variance between countries.

Although several aspects regarding ACP were measured in
this study, more research is needed on patients’ preferences
worldwide. Indeed, it remains unknown when, how and by
whom such conversations should be initiated, which topics
should be discussed and how family members can be involved
in these discussions. In addition to patient-related charac-
teristics, future studies should explore clinical or
complication-related triggers (eg, development or progression
of heart failure, arrhythmias) that may provide appropriate
opportunities to initiate or further advance ACP discussions.
Furthermore, future studies should focus on the identification
of appropriate outcome measures of ACP and make sure such
outcome measures are truly patient-specific. Meanwhile,
interventional studies on how ACP practices can be improved
and good measurement tools to investigate the effects of ACP
interventions should be developed.

Study limitations

This was the first study to shed light on ACP in adults
with CHD around the world. The study has a large sample of
more than 8000 adults with CHD and included centres from
six continents. Study limitations should nevertheless be
acknowledged. First, the data reported for the overall sample
and for the data reported on country level should be inter-
preted with caution because there are important restrictions
to the representativeness and the generalisability of the find-
ings to the entire CHD population. Many countries are not
represented in this sample, and there is an overrepresentation
of high-income countries. In addition, selection bias might
have taken place because patients who are physically or
mentally unable to fill out surveys were not included in this

Canadian Journal of Cardiology
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sample. Furthermore, patients with nonbinary gender (7/
8261, 0.1%) were excluded from the linear model analysis,
because including them would skew the sex effect in the
models. Therefore, the sample does not entirely represent the
global ACHD population. Moreover, because a nonrandom
selection of centres was made, the included patients might
also not be representative of the CHD population in each
country. The results were generalised for the entire country to
facilitate interpretation, but they should be interpreted with
care. Second, although standardised academic translation was
used to translate the questionnaire, the questionnaire was not
pilot tested in advance to determine whether the questions
and concepts were interpreted in the same way in all
participating countries. Indeed, no country-specific oper-
ationalization was performed. This could have created issues
of linguistic, conceptual, and semantic equivalence. A previ-
ous study showed that measuring the quality of death and
dying is different in Asian countries compared with Western
countries.*’ Third, the Covid-19 period might have affected
the data, as the data reported in this study were measured
partly before the start of and partly during the Covid-19
period. However, Moons et al. have investigated the impact
of the Covid-19 era on the data of APPROACH-IS II in 3
centres and found that the changes were negligibly small.*’
More specifically, the pre-Covid and post-Covid difference in
how concerned patients were about their health remained
approximately the same™” Fourth, the data on ACP practices
and preferences could be subject to socially desirable re-
sponses. Indeed, it could be that patients do not feel
comfortable relaying that they do not wish to discuss ACP
with their physician. In Pakistan, the responses were gathered
over the telephone, owing to low literacy levels of the study
population. In those patients, the risk of socially desirable
answers may be increased. And fifth, because the study is
cross-sectional, causality within the reported associations
cannot be determined.

Conclusion

This is the first study to provide an overview of ACP
practices, preferences, and needs of adults with CHD
worldwide. Overall, nearly one-half of the sample did not
speak with their physicians about their future health, and
only a small proportion of patients had ADs. According to
patients, the best time to initiate ACP is early in the disease
trajectory. Most patients indicated being rather comfortable
talking about their future health and about death with their
physician. Large differences in ACP practices were noticed
around the world. Furthermore, age, sex, CHD complexity,
and NYHA functional class were found to be associated with
ACP needs and desires. More research is needed on the global
differences in ACP practices, on the preferences of patients
regarding when, how, and by whom ACP conversations
should be initiated, which topics should be discussed, and
how family members can be involved in these discussions.
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