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ABSTRACT

Background: In recent years, patient-reported outcomes (PROs) have received increasing prominence
in cardiovascular research and clinical care. An understanding of the variability and global experience
of PROs in adults with congenital heart disease (CHD), however, is still lacking. Moreover, information
on epidemiological characteristics and the frailty phenotype of older adults with CHD is minimal. The
APPROACH-IS Il study was established to address these knowledge gaps. This paper presents the
design and methodology of APPROACH-IS 1.

Methods/design: APPROACH-IS 1l is a cross-sectional global mul centric study that includes Part 1
(assessing PROs) and Part 2 (investigating the frailty phenotype of olae - adults). With 53 participating
centers, located in 32 countries across six continents, the aim i. to e roll 8,000 patients with CHD. In
Part 1, self-report surveys are used to collect data on PF.C= (..g., quality of life, perceived health,
depressive symptoms, autonomy support), and explanatory vai.~bles (e.g., social support, stigma, illness
identity, empowerment). In Part 2, the cognitive f'in¢ ioring and frailty phenotype of older adults are
measured using validated assessments.

Discussion: APPROACH-IS 11 will gene. ~te a rich dataset representing the international experience of
individuals in adult CHD care. The res.l's v this project will provide a global view of PROs and the
frailty phenotype of adults with CHL ~nd will thereby address important knowledge gaps. Undoubtedly,
the project will contribute to the */erarching aim of improving optimal living and care provision for
adults with CHD.

Keywords: Congenital Heart Disease, Frailty phenotype, Patient-Reported Outcomes

1. BACKGROUND

Congenital heart disease (CHD) is the most common form of congenital defect among newborns, with
a global birth prevalence of 9.4 per 1,000.(1) As the life expectancy of patients with CHD is increasing,
the population is substantially growing and aging, especially in higher-income countries.(2) Because
patients with CHD remain at increased risk for comorbidities, they require lifelong follow-up to optimize
outcomes. The epidemiological characteristics and healthcare needs of the ‘emerging’ group of older
adults with CHD should be identified for optimal care planning. In addition, the focus has expanded

from improving longevity to also enhancing patient-reported outcomes.(3)



It is essential to understand the outcomes and experiences from patients’ perspectives, namely
via patient-reported outcomes (PROs). PROs are defined as “any report of the status of a patient’s health
condition, health behaviour, or experience with health care that comes directly from the patient, without
interpretation of the patient’s response by a clinician or anyone else”.(4) PROs are related to a broad
range of patient outcomes, such as mortality and resource use.(5, 6) The original APPROACH-IS study,
which ran from 2013 until 2015, investigated PROs among adults with CHD around the globe.(7-9) This
earlier study identified intercountry variation in PROs and detected associations both at the individual
and contextual level.(10) Most variance in PROs could be e n'ained by individual medical,
demographic, behavioral, psychological, and social factors. Litt'2 va-iance could be explained by
country-level characteristics. Indeed, APPROACH-IS has alrady answered some important initial
guestions.

However, gaps in our knowledge base remain.(9) /.lthu.'gh a broad list of PROs and explanatory
factors were included in the original APPROACH-S _f1in.y, only part of the variation in PROs could be
explained, indicating a need to investigate *1e 2.sociation between PROs and additional explanatory
factors.(10) Moreover, a particular typ. of PRO, experiences with health care, remain largely
uninvestigated in adults with CHD, l2¢ving questions unanswered about the quality of care, the
geographical variation and predictsrs ~f patient-reported experiences with care. Furthermore, the initial
APPROACH-IS study included pa:ients from 13 high-income and two middle-income countries.(7) An
understanding of PROs in atie ts living in low- and middle-income countries, in comparison to high-
income countries, is still lac'.ing.

Furthermore, as adults with CHD are ageing, many will encounter disability, morbidity and a
state of frailty, thereby increasing susceptibility for adverse outcomes and premature mortality.(11) To
maintain longevity and quality of life, an understanding of variables associated with prognosis,
comorbidity and mortality will enable us to map specific healthcare needs.(11) Frailty phenotype refers
to a distinct clinical syndrome that classifies patients as non-frail, pre-frail, or frail based upon the
assessment of five criteria: weakness, slow walking speed, unintentional weight loss, exhaustion, and
low physical activity.(12) Growing evidence suggests that independent of age and comorbidity, frailty

phenotyping can guide risk prediction in chronically ill patients.(13) Unfortunately, our current



knowledge about epidemiological characteristics, frailty phenotype and healthcare needs of ageing
adults with CHD is very limited.(13)

These factors led to the decision to proceed with a second APPROACH-IS study, with an
expanded list of PROs and explanatory variables and for which data from patients living in low- and
middle-income countries are included. Moreover, APPROACH-IS Il will also deliver much-needed
empirical data describing the clinical and epidemiological characteristics of the emerging population of
older adults with CHD. The paper aims to describe the design and methodology of the APPROACH-IS
Il study.

2. STUDY OBJECTIVES

The aims of APPROACH-IS 1l are (i) to increase our understz 1diny' of PROs in adults with CHD by
enrolling adults with all types of CHD from low-, middle- ..~ “igh-income countries and including a
novel set of potential explanatory variables; and (ii) to as-ass :he profile and healthcare needs of older
adults with moderate to complex CHD, with a part’cL’ar ocus on frailty.

3. DESIGN AND METHODS

The project has a cross-sectional global \~ulticentric design and consists of Part 1 (PROs) and Part 2
(frailty phenotype) (see Figure 1). All par'icipating centers contribute data to Part 1, and data collection

for Part 2 is optional (and likely denwds upon local research resources).

PLEAC™ INSERT FIGURE 1 ABOUT HERE

3.1 Part 1: PROs

Data collection procedures
In Part 1 of the study, patients are asked to complete a set of self-reported surveys. Participating centers
can recruit patients using one of four recruitment strategies:

1. Eligible patients can be approached consecutively at outpatient clinics for adults with CHD.
Consecutive sampling is a technique in which every eligible case is selected until the required
sample size is achieved. Following informed consent, patients may complete surveys while in
the clinic (on paper or online) or at home (online or by returning paper surveys in a pre-

addressed and pre-stamped envelope).




2. Eligible patients can be randomly selected from the institution’s database and receive a study
package, including an information letter, two copies of the informed consent form, surveys, and
an addressed envelope, by mail. Reminders can be sent out to non-responders.

3. Eligible patients can be identified from the institution’s database and receive an email with a
link to the online survey (i.e., REDCap). Informed consent can be obtained at an outpatient
clinic, over the telephone, or online before the completion of the surveys. Reminders can be
used to increase the response rate.

4. Eligible patients can be identified from the institution’s dat base and receive a phone call to
complete the survey. Informed consent can be obtained at a 1 ou.)atient clinic visit, by phone or
online. The option to collect data over the phone is limit 'd to senters with a population with low
(written) health literacy levels.

In addition to study surveys, clinical medical data are coll.cte.' from the medical records of each study
participant, overseen by a member of the medic.’ tram. The anatomic complexity and current
physiological stage are measured and categor.zed according to the ACHD anatomical and physiological
classification (see Table 1).(14)

Participating centers are respon.it.e vor the local data collection process. Data collection began
in August 2019, was paused in a'l .~nters from March 2020 until June 2020 due to the COVID-19
pandemic, and will be completea v August 2022. In some centers, data collection was paused longer
or again at a later date, def 2ndi.>g on the local pandemic situations. Details regarding decision-making

to pause the data collection ) rocess due to COVID-19 have been published elsewhere.(15)



Sample

Participants are eligible if they fulfill the following criteria: (i) diagnosed with CHD, defined as: “a
gross structural abnormality of the heart and/or intra-thoracic great vessels that is actually or
potentially of functional significance (including mild, moderate, and complex heart defects)”(16); (ii)
aged 18 years or older at the date of study entry; (iii) diagnosed with CHD before the age of 10 years;
(iv) followed at an adult CHD center or included in a national/regional registry; (v) demonstrated
physical, cognitive and language abilities required to complete self-report questionnaires. Patients are
excluded if they received a heart transplantation before study particig afion.

The recruitment goal is 200 patients per center. This goal is c'eter.nined based on a survey sample
size calculation and feasibility for all participating centers. The < irve\' sample size calculation takes into
account the margin of error (measure of accurateness), size £ th. population and alpha level.(17) With
a recruitment goal of 200 patients per center and an alph7. lev >t of 95%, the margin of error is around
7% for analyses of the PROs, which is acceptable I. advition, in the previous APPROACH-IS study,
the sample size of 200 per center proved feas.ole .or larger and smaller centers.(7) Although 53 centers
are participating in APPROACH-IS II, *e realize that centers located in low- and middle-income
countries might have difficulties achie 1irig wis recruitment goal due to fewer patients in adult CHD
care; as such, we estimate a total san.le size of 8,000 patients for Part 1 of the project.

Variables
An overview of the core ba tery >f questionnaires included in Part 1 of the study, their interpretation and
psychometric properties are jresented in Table 1.

Four patient-reported outcomes are included: perceived health status, psychological distress,
quality of life, and patients’ perception of providers’ autonomy support. Perceived health status is
measured using the 12-item shortened and adapted version of the RAND-36.(18) It is a disease-generic
measure of eight health domains: physical functioning, role participation with physical health problems,
bodily pain, general health, vitality, social functioning, role participation with emotional health
problems, and mental health. Psychological distress is assessed using the Patient Health Questionnaire-
8 (PHQ-8) for depression (19) and the General Anxiety Disorder-7 (GAD-7) for anxiety.(20) The PHQ-

8 includes eight of the nine criteria of the DSM-IV (Diagnostic and Statistical Manual of Mental



Disorders-1V) diagnosis of depressive symptoms; it does not include the item about suicidal or self-
injurious ideation.(19) Quality of life is determined using a 0 — 100 linear analog scale.(21) Our
experience measure is the brief Health Care Climate Questionnaire, which has been modified for use
with adults with CHD and assesses patients’ perceptions of the degree to which their team of healthcare
providers is supporting their autonomy (versus them taking control).(22) The questionnaire is based on
self-determination theory, which proposes that individuals tend to feel more competent when they are
autonomously motivated.(23)

The survey packet includes additional explanatory variables. The Stigma Scale for Chronic
Ilinesses measures multifaceted (both enacted and internalized® su.ma.(24) The Iliness ldentity
Questionnaire assesses four illness identity dimensions (i.e., :ngu fment, rejection, acceptance and
enrichment).(25) Empowerment, the capacity of individual~ .~ b.come responsible for their health,(26)
is assessed by the Gothenburg Empowerment Scale,(27) w'.icr ~as five dimensions: identity, knowledge
and understanding, personal control, shared-decisicn - ak’ng, and enabling others (i.e. peers with similar
conditions).(28) Healthcare use (i.e., hosr.tali ations, visits to the general practitioner, medical
specialist or emergency department in the 'ast 12 months) was captured using a healthcare measure that
has previously been used with adults wi:h Ci-i0O; a distinction is made between healthcare use related to
CHD vs. other diseases/symptoms (.Y The Multidimensional Perceived Social Support Scale (MSPSS)
assesses perceived social suopo.: which refers to how individuals perceive family, friends and
significant others as source s ave ilable to provide psychosocial, materialistic and overall support during
times of need.(30) Parental ) wolvement is measured using a modified version of the MSPSS, in which
the items reflect perceived social support by parents. Social media and advance care planning are
measured using survey items developed by the Steering Committee based on existing surveys.(31)
Information about basic demographic variables are also collected. Surveys for Part 1 were carefully

selected based on their validity, reliability and availability in different languages.

PLEASE INSERT TABLE 1 ABOUT HERE

3.2 Part 2: Healthcare needs of older CHD patients

Sample




For Part 2, additional inclusion criteria are (i) age of 40 years or older, and (ii) CHD diagnosis of
moderate or great complexity.(14) Patients who meet these additional inclusion criteria can complete
study procedures for both Part 1 and Part 2. Centers that are collecting data for Part 2 are asked to aim
to enroll (i) 20 adults aged 40-50 years, (ii) 20 adults aged 51-60 years, and (ii) 20 adults older than 60
years. The estimation of the sample size for Part 2 was 800 patients; 21 centers are participating in Part
2 of the project, but we realize that many centers will encounter difficulties enrolling patients in the
older cohorts.

Data collection procedure

In Part 2 of the study, patients participate in several assessments carn ed out by a research assistant
during a patient visit at an outpatient clinic.

Variables

Two primary outcomes, namely cognitive functioning arJd tioilty phenotype, are included. Cognitive
functioning is assessed using the Montréal Cogni*iv: Avsessment (MoCA).(32) The MoCA assesses
different cognitive domains, including attenti yn, c oncentration, executive functions, memory, language,
visuospatial skills, abstraction, calculatio:. and orientation. Frailty phenotype is assessed using the Fried
method.(12) This method consists of fise pats: self-report questions about unintentional weight loss,
exhaustion and physical activity, an «.~sessment of weakness performed using a handgrip dynamometer,
and a walk test. In addition, the Carison Comorbidity Index is determined based on medical files for
every participant to provice in‘ormation on the presence and burden of comorbidities.(33) Table 2

contains an overview of the ncluded variables in Part 2.

PLEASE INSERT TABLE 2 ABOUT HERE

4. DATA ANALYSIS

Descriptive statistics (means, standard deviations, medians and interquartile ranges) will be calculated
and compared between participating centers. Multilevel analyses will be performed because the data
have a hierarchical nature. More specifically, data will be organized at the level of (1) the individual
patient, (2) the center, and (3) the country. Data of individual patients are nested within the center and
country levels (i.e., aggregate units). General and generalized linear mixed models will be used to

analyze continuous, and binomial or count variables, respectively. Additional analyses will be




performed to determine the psychometric properties of the surveys. Frailty phenotypes will be calculated
based on the Fried method. Multilevel multivariable analyses will be performed by grouping patients
with comparative phenotypes and exploring trends and associations in terms of frailty phenotype,
comorbidity burden, and healthcare consumption.

5. PARTICIPATING CENTERS

Centers are eligible to take part if (i) participation is feasible in terms of infrastructure and clinical
research resources, and (ii) patient volume is sufficient to support the recruitment of an adequate number
of patients. As shown in Figure 2, 53 centers across 32 countries are | articipating in Part 1 of the study.
A total of 21 centers, across 15 countries, are also participating in Par. 2 of the study. The full list of

participating centers is available in the supplementary material (2Tav'e 1).

PLEASE INSERT FIGURE 2 A20JT HERE

6. PROJECT MANAGEMENT

The University of Leuven (KU Leuven, Belgium) is >~ coordinating center of APPROACH-IS 1l and
is responsible for the general management ar 1 ac.ninistration, as carried out by the international project
coordinator (LVB). All aspects of this inte, national study are overseen by the Steering Committee (PM,
EG, KL, AK) that makes substantive aerisions and has final responsibility for scientific conduct. All
participating centers have a local pr.~cipal investigator, responsible for the study execution in their
center.

Standard Operating' Prc cedures (SOPs) were developed to standardize processes during the
preparatory phase, data crilection and data management, and to ensure the use of a uniform
methodology. The Open Science Framework (https://osf.io/) is used as a platform to store and share
relevant documents about the project. For survey distribution, data entry and data hosting, REDCap
(Research Electronic Data Capture) was used, which is a secure, web-based software platform designed
to support data capture for research studies.(34) The use of REDCap for the APPROACH-IS |1 project
has been described in more detail elsewhere.(34) Project information, updates, and data collection
progress are available on the study website (www.approach-is.net), and via information flashes regularly

distributed to the consortium.




7. TRANSLATIONS

Given the global geographic distribution of this project, survey documents were required in 22 different
languages. If there was no available translation for a measure, the local team undertook this process
using a standardized academic translation protocol, based on WHO guidelines.(35) This protocol
includes a forward translation, a backward translation, pre-testing in a few patients, proofreading,
finalization and documentation. No substantial changes to the English version of the survey were
permitted.

8. ETHICAL ISSUES

The Institutional Review Board of the University Hospitals Leuve' /KL Leuven (i.e., the coordinating
center) approved the main study protocol of APPROACHS-IS Il ana =ach participating center obtained
local ethics approval for study execution. Written informer’ .~nsont is obtained from all participants as
required; in some regions, legislation stipulates that writte’, in. ~rmed consent is unnecessary for survey
studies. The project is conducted in accordance w.'n 'ne declaration of Helsinki. The protocol is
registered at ClinicalTrials.gov (NCT049027 ,8).

Data management is conducted ‘n accordance with current worldwide privacy regulations.
Participant confidentiality is a priority ir tts project. The coordinating center did not collect patient
names, medical record numbers, or u.*es of birth. Only non-identifiable information was made available
to other participating centers.

9. COVID-19

The APPROACH-IS II stud' " has faced unexpected challenges and made several adaptations due to the
COVID-19 pandemic.(15) Enrollment was paused during the first months of the coronavirus outbreak
in all participating centers, because of a potential risk of biased results (March till June 2020). Data
collection was also paused locally by many participating centers during outbreaks of the virus, as this
typically entailed a shift in clinical care and research priorities as well as a reduction in routine outpatient
Visits.

As increased levels of anxiety and depression have been documented in the general population
during the pandemic, we realized that data collected peri-pandemic could be at risk of bias.(36)

Therefore, in three participating centers, namely Leuven (Belgium), Oslo (Norway) and Seoul (South



Korea) in which data collection was completed before the first COVID-19 outbreak, a second
measurement wave was set up one year after the first measurement wave.(36) Published results revealed
that, fortunately, differences between pre- and peri-pandemic PROs were very small and clinically
negligible on a group level and no differences were observed between patients who had and had not
been infected with COVID-19.(36) Hence, we may be relatively confident that the results of this project
will not be biased by the pandemic.
10. DISCUSSION
Optimization of quality of life remains a healthcare priority for the .rnwing and ageing population of
patients with CHD. However, important questions remain unresol\ ad. (ternational variation in PROs
is only partly understood (10) and an elucidation of PROs in pa ‘ents living in low- and middle-income
countries is currently lacking. In addition, our field currer... ‘ 1a3ks data on the frailty phenotype and
healthcare needs of ageing adults with CHD.(13) The £PF"OACH-IS Il project will contribute to
addressing these respective issues. With 53 particira.’ 'a ~enters located in 32 countries, APPROACH-
IS 11 will be one of the largest collaborations ,n P'0s worldwide and will generate a large study sample
of around 8,000 patients. As high-, n.’ddle- and low-income countries from six continents are
represented, the data will reflect cultu.a’ a .d regional diversities of the adult CHD population. The
project employs a robust and unifen,. methodology, which will generate and safeguard reliable data.

This project has some limiwtions. First, the project has a cross-sectional research design, which
will not allow to determini the direction of effects. Using advanced techniques, it will be possible to
make causal inferences on t is large database. Moreover, in three centers a second measurement wave
has been set-up that generated longitudinal data. Second, only patients who are physically or mentally
capable of completing surveys are included. Indeed, this impacts the generalizability of the results.
Third, although high-, middle- and low-income countries are represented in this study, still a larger
number of high-income countries are included, leading to their overrepresentation.

Despite these limitations, we are confident that APPROACH-IS will address knowledge gaps

about PROs and the frailty phenotype of adults with CHD worldwide.
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Figure 2: Geographic distribution of the AP ACH-IS Il participating centers
Legend. Yellow dots indicate centers that a > varticipating in Part 1 and Part 2 of the study (n=21).

Pink dots indicate centers that are par**~ip.~*.ng in Part 1 only (n=32).



Table 1. Details and psychometric properties of the surveys used in Part 1 of APPROACH-IS Il

Variable Source Measurement # items Validity Reliability  Use in cardiac Interpretation
tool population

Socio-demographic variables Self- Survey developed 13 NA NA NA NA

- Age report by Steering

- Sex Committee

- Marital status

- Number of children

- Cultural background/ethnicity
- Educational level

- Employment status

- Religion N

Medical variables Self- Survey developed 3 NA NA NA NA
- New York Heart Association report by Steering

functional class Committee

- Height and weight .|

- Diagnosis of CHD Chart Form developed 12 NA NA NA NA
- History of cardiac surgeries / review by Steering

interventions Committee

- Number of cardiac admissions
(over past 5 years)

- Number of cardiac outpatient
visits (over past 5 years)

- Aortopathy Chart Formbased .n.e 21 NA NA NA NA
- Arrhythmia review ACHD

- Concomitant valvular heart Anatm - ~d

disease Pi. rsinlorcal

- End-organ dysfunction Cla: sification

- Exercise capacity System (14)

- Hypoxemia/hypoxia/cyanosis
- NYHA functional
classification system (physician
assessment)

- Pulmonary hypertension

- Shunt (hemodynamically
significant shunt)

- Venous and arterial stenosis




Primary outcomes

Perceived health status Self- 12-item shortened 12 Supported Supported Yes, inadults  Composite physical (PCS) and
report  version of the (37) (37) with CHD (7)  mental health (MCS) scores are
RAND-36 (18) computed. Scores range from 0
(lowest health level) to 100 (highest
health level).
Linear Analogue 1 Supported Supported Yes, inadults  Scores range from 0 (worst
Scale Health Status (21) (21) with CHD imaginable health state) to 100 (best
(LAS HS) (21) 1) imaginable health state).
Psychological distress Self- Patient Health 8 Supported Supported ‘e..inadults  Scores range from 0 to 24. Scores of
report  Questionnaire 8 (19) (38) (38) 'vith CHD >10 indicate depression.
(39)
General Anxiety 7 Supported Sup, o1 ed Yes, inadults  Scores range from 0 to 21. Scores of
Disorder 7 (20) (38) (5 with CHD 5, 10, and 15 are taken as cut-off
(39) points for mild, moderate and severe
anxiety.
Quality of life Self- Linear Analog Sre': 1 Supported Supported Yes, inadults  Scores range from 0 (worst
report  Quality of Life _AL (21) (21) with CHD imaginable quality of life) to 100
QOL) (21 (21) (best imaginable quality of life)
Perceived autonomy support Self- M d. Sied Health 6 Supported Supported Yes, in Each of the 6 items is scored from 1
by health workers report  Can. Climate (40) (40) patients with  to 7. Scores are calculated by

Gucstionnaire (22)

cardiovascular
disease (41)

averaging the individual item scores.
Higher average score represents a
higher level of perceived autonomy
support.



Secondary outcomes

Stigma Self- Chronic IlIness 8 Supported Supported No, used in Scores range from 8 to 40. Higher
report  Stigma Scale (CISS) (24) (24) patients with  scores indicate higher levels of
(24) chronic perceived stigma.
disease, but
not yet used
in cardiac
nopulations
IlIness identity Self- IlIness ldentity 25 Supported Supported s, inadults  Consists of five-item rejection scale,
report  Questionnaire (11Q) (42) (42) w.*h CHD seven-item enrichment scale, five-
(25) 125 item acceptance scale and eight-item
engulfment scale. A mean score is
calculated per subscale. Higher
scores indicate more rejection,
enrichment, acceptance or
engulfment.
Empowerment Self- Gothenburg 15 Su, 0oi ~d Supported Yes, in Scores range from 15 to 75. Higher
report  Empowerment Scale ‘ 113) (43) adolescents score reflects a higher level of
(GES generic v1.1) with CHD empowerment.
(27) , (43)
Healthcare utilization Self- Patient-Reported In- .6 NA NA Yes, inadults  Higher numbers indicate more
report  and outpatient with CHD healthcare use.
Utilization Sca’s (29)
(PRIUS) (29,
Perceived Social Support Self- Multi<;. e sional 12 Supported Supported Yes, inadults  Scores range from 12-84. Higher
report  r.rcuivea Social (44) (44) with CHD score indicates greater social support
Suphor. ocale (45) perceived by an individual.
(*1<2SS) (30)
Social media to connect with Self- Survey developed by 3 NA NA NA
peers report  the Steering

Committee




Parental Involvement Self- Adapted version of 5 NR NR Scores range from 5-35. Higher
report  the items, score indicates greater parental

retrospectively support in childhood and
reflecting perceived adolescence.
social support by
parents of the
MSPSS (30)

Thinking about the future Self- Survey developed by 5 NA NA NA

(advance care planning) report  the Steering
Committee

Legend. CHD: congenital heart disease, NA: not applicable, NR: not reported




Table 2. Variables included in Part 2 of APPROACH-IS 11

Variable Source Measurement tool # Validity Reliability Use in cardiac Interpretation
items population
Cognitive Assessment  Montréal Cognitive Assessment (32) 30 Supported Supported Yes, in Scores range from 0 to 30.
functioning by research (32) (32) adolescents and Scores of <26 indicate
assistant young adults with  cognitive dysfunction.
CHD (46)
Frailty Assessment  Fried method (12): 5 Supported (12, Supported Yes, in patients Frail: when >3 criteria are
phenotype (i.e., by research 1. Unintentional weight loss: self- 47)(48) 47 with cardiac positive
non-frail/pre- assistant reported disease (48) Pre-frail: 1 or 2 criteria are
frail/frail) 2. Exhaustion: self-reported positive
3. Low physical activity level: self- Robust or non-frail: no
reported criterion is positive
4. Weakness: test performed using
a handgrip dynamometer,
assessment performed by a
research assistant and adjusted
for sex and body mass index
5. Slow walking speed: based on
time to walk 15 feet, assessment
performed by a research ascist *
and adjusted for sex e~d s.n 'irg
height o\
Presence and Chart Charlson Comorbidit' Inc=x ‘33) 19 Supported Supported Yes, in adults Comorbidities range from 1
burden of review (49) (49) with CHD (50) to 6 points. The final score

comorbidities

Legend. CHD: congenital heart disease.

is obtained via the
summation of applicable
points and ranges from 0
(no disease burden) to 29
(maximal disease burden).
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Highlights

e The variability of patient-reported outcomes in adults with congenital heart diseases (CHD) is
not fully understood yet.

e Auvailable information on the frailty phenotype of older adults with CHD is minimal.

e The research project APPROACH-IS 11 will establish these knowledge gaps.

e APPROACH-IS Il is a cross-sectional global study in which 53 centres from 32 countries
participate.
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