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Abstract Background: The last decade has seen a vast increase in the use of patient-reported outcomes. As patient-
reported outcomes are used in order to capture patients’ perspectives of their health and illness, it is a prerequisite for
accurate patient-reported outcome evaluations to use representative samples. In order to evaluate representativeness,
the present study focussed on the comparison between participants and non-participants in the Swedish branch of the
international study APPROACH-IS (Assessment of Patterns of Patient-Reported Outcomes in Adults with
Congenital Heart disease – International Study), regarding demographic, clinical, and health status characteristics.
Methods: Eligible patients for APPROACH-IS were identified and selected from SWEDCON, the Swedish registry for
congenital heart disease (CHD). Overall, 912 eligible patients were identified, of whom 471 participated, 398 did not
participate, and 43 were either unreachable or declined to participate in APPROACH-IS. The participants and non-
participants were compared in terms of statistical significance and effect sizes. Results: Significant differences were
observed between participants and non-participants for sex, age, primary diagnosis, number of cardiac operations, and
fatigue; however, the effect sizes were in general small, except for the difference in primary diagnosis. No differences
between the two groups were found in number of catheterisations, implanted device, the distribution of NYHA
functional class, or health status and symptoms. Conclusions: This study shows that participants and non-participants
are relatively comparable groups, which confirms the representativeness of the participants. The Swedish data from
APPROACH-IS can therefore be reliably generalised to the population of adults with CHD in Sweden.
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THE NUMBER OF ADULTS WITH CONGENITAL HEART

disease (CHD) has been continuously increas-
ing over the last few decades, and almost 90%

of children with CHD now survive into adulthood.1,2

Of the entire population with CHD, over 65% are 18
years of age or older.3 Many of these adults face
challenges, both cardiac and non-cardiac, such as
acquired co-morbidities later in life.4 In order to
evaluate treatment, symptoms, and the burden of
illness, the use of patient-reported outcomes has
become important, as patient-reported outcomes are
descriptions that come directly from patients about
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how they feel or function in relation to their health
and well-being.5–8 Patient-reported outcomes have
received increased attention over the past few decades
in many fields including CHD.
Since patient-reported outcomes are used in order

to capture patients’ perspectives of their health and
illness,9 it is a prerequisite for accurate evaluation to use
representative samples, where the patients investigated
are representative of the patients seen in clinical care.10

A lack of representativeness is prevalent in clinical
cardiovascular research,11 and there are numerous
clinical studies with selected patient samples that differ
substantially from the real-world population.10,12,13

Hence, the generalisability of the findings of these stu-
dies is hampered. In the context of adults with
CHD, there are, to the best of our knowledge, no
clinical studies that have focussed on investigating the
representativeness of the included sample.
When patients are recruited from registries that

comprise demographic, clinical, and health
status data, the characteristics of participants and
non-participants can be directly compared. This
gives a unique possibility to investigate the
representativeness of the included sample. The aim
of the present study was to compare the demographic,
clinical, and health status characteristics of
participants and non-participants with CHD in a
large patient-reported outcome survey in Sweden.

Methods

Source for patient recruitment
All the data collected for this study came from the
national registry SWEDCON (SWEDish registry of
CONgenital heart disease) (http://www.ucr.uu.se/
swedcon.se). The selected patients belonged to the
Swedish cohort “Assessment of Patterns of Patient-
Reported Outcomes in Adults with Congenital Heart
disease – International Study” (APPROACH-IS).14,15

APPROACH-IS is an international, multicentre
research project that aims to investigate patient-reported
outcomes in adults with CHD. The primary aim
was to assess potential differences in four categories of
patient-reported outcomes – perceived health status,
psychological functioning, health behaviours, and
quality of life – in adults with CHD, who are living in
different areas of the world. The project is conducted in
24 centres from 15 countries across five continents14 and
included a total of 4028 adults with CHD.15 The
Swedish branch of this international study consists of
three large tertiary-care centres for adult patients with
CHD: Gothenburg, Stockholm, and Umeå. Eligible
participants from these centres were selected randomly
from SWEDCON, and the patients were categorised
based on response or non-response to the self-reported

questionnaire from APPROACH-IS. The study was
approved before the data search by the Regional Ethical
Review Board ofWestern Sweden (D-nr 744-14) and by
the board of directors of SWEDCON.
The national registry SWEDCON was created in

2009 and approved by the Swedish Data Protection
Authority. The intention with SWEDCON is to
cover CHD in all ages, from birth until death. Since
2014, even fetal examination data are registered in
SWEDCON. In 2014, there were 19,236 adult
patients with CHD, aged 19 years or older, registered
in SWEDCON. The adult patients seen at an
adult CHD centre are usually already included in
SWEDCON, as most have been seen previously at a
paediatric heart centre in Sweden. If not, the patient
is included in SWEDCON on the first visit to
the adult CHD centre. All patients who consent
to be part of the registry – or whose parent(s) consent
if the patient is under 18 years of age – are included
in SWEDCON. Each patient is informed about
the possibility that their data could be used for
research purposes and is also informed about the
possibility to refuse permission. SWEDCON is built
from data collected at every consecutive clinic visit,
giving detailed longitudinal information on patients
of all ages with CHD. The part of SWEDCON
focussing on the adult population consists of the
following variables: social and demographic
variables (for example, age, gender, marital status,
housing, highest education, and employment status)
medical data (for example, diagnosis, medication,
catheterisation or catheter-based interventions,
type of surgery, and need for pacemaker) physio-
logical data (for example, electrocardiogram and
echocardiogram), and physical function scored by a
cardiologist according to the NYHA classification
system. At every visit, reported symptoms are
documented and all registered data are updated.
In addition, a standardised health status instrument,
the EQ-5D questionnaire,16,17 which includes five
health dimensions (including mobility, mobility,
self-care, usual activity, pain/discomfort, and anxiety/
depression), and the EQ-visual analogue scale are also
used. The EQ-5D questionnaire is sent out before
the visit to all adult patients together with the
notification of their next appointment at the adult
CHD centre. The patient is asked to fill out the
questionnaire at home and hand it in at the clinic
visit. At some centres, the patients receive the
questionnaire during the clinic visit instead and are
then asked to fill it out and hand it in.

Patients and sample
Patients eligible for APPROACH-IS were identified
and selected in SWEDCON. They had to be in
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follow-up at one of the three participating adult
CHD centres. Inclusion criteria for APPROACH-IS
were as follows: (a) diagnosis of CHD, defined as a
structural abnormality of the heart or intra-thoracic
great vessels that is present at birth and is actually or
potentially functionally significant, including mild,
moderate, and severe heart defects,18 (b) being 18
years of age or older, (c) being diagnosed with CHD
before the age of 10, (d) having regular follow-up
at an adult CHD centre or being included in a
national or regional registry, and (e) having the
physical, cognitive, and language capabilities
required to complete the self-report questionnaires.
Exclusion criteria were as follows: (a) previous
heart transplantation, (b) primary pulmonary
hypertension, or (c) impaired cognitive abilities.14

The recruitment goal of APPROACH-IS was to
enroll 200 adults with CHD from each centre.14

In order to compensate for a potential non-response
rate of up to 50%, as is generally anticipated in postal
surveys, we widened the search to 400 adults from
each centre. However, when applying inclusion and
exclusion criteria in APPROACH-IS, 400 patients
could be randomly selected from Gothenburg and
400 from Stockholm but only 315 fulfilled the cri-
teria in Umeå, because this centre is somewhat
smaller than the other two. Thus, a total of 1115
patients in the SWEDCON database were included.
As some criteria were not available in the SWED-
CON database, the medical files for each patient were
also reviewed after the response from the patient.
Examples of information from the medical files were
whether the patient was diagnosed in adulthood,
whether the patient had cognitive impairment or a
syndrome, mood or anxiety disorder, and whether the
patient had any cardiac admissions during the past
year. This step was carried out in order to describe the
medical background and investigate whether
patient-reported outcomes vary as a function of
medical variables. Of the initial 1115 selected
patients, 912 patients were eligible after the review of
medical records (Fig. 1).

Statistical analysis
All analyses in the present study were based on
SWEDCON data, in which participation or
non-participation in APPROACH-IS was categorised.
For descriptive statistics, continuous variables were
represented as medians and interquartile ranges as the
data were not normally distributed, and categorical
variables were expressed as absolute numbers and pro-
portions. For group comparisons between participants
and non-participants, the Mann–Whitney U test was
used for continuous variables and the chi-square test was
used for categorical variables. If the assumptions for the

chi-square test were not met, Fisher’s exact test was
applied. The level of significance was p<0.05.
In order to calculate the magnitude of the

difference, we calculated effect sizes. For continuous
variables, an effect size for the Wilcoxon test was
calculated by r=Z/√n, where Z is the normal
approximation of theWilcoxon test statistic – that is,
the Mann–Whitney U. For categorical variables,
Cohen’s w was calculated. The cut-offs for Cohen’s w
and r were as follows: 0.1–0.3= small difference;
0.3–0.5=moderate difference; and >0.5= large
difference.

Results

Demographic and clinical characteristics
Of the 912 eligible patients, 43 patients (4.7%) either
actively declined to participate in APPROACH-IS or
could not be reached (Fig. 1), and of the 869 included
patients 471 (54.2%) returned the completed ques-
tionnaire, categorised as participants, and 398 patients
(45.7%) did not return the questionnaire, categorised as
non-participants. Thus, these 869 patients form the basis
for all the comparisons below.
We found statistically significant differences

between participants and non-participants for sex,
age, primary diagnosis, the number of cardiac
operations, and oxygen saturation (Table 1). Partici-
pants were more often female, were older on average,
more often had high complexity heart defects, and
had undergone more cardiac operations; however, the
effect sizes were small, except for the difference in
primary diagnosis, for which a large effect was found
(w= 0.89) (Table 1). For the number of catheterisa-
tions, the need of a pacemaker, and the distribution of
the NYHA functional class, no differences between
participants and non-participants were observed.

Self-rated health and symptoms
A vast majority of the patients reported no problems
in any of the five EQ-5D dimensions (Table 2). Pro-
blems were reported most frequently in the pain/
discomfort dimension (27.1%) and in the anxiety/
depression dimension (23.3%), with no statistically
significant differences between participants and
non-participants. Regarding how health was rated on
the visual analogue scale EQ-visual analogue scale,
there were no differences between participants and
non-participants. Note that the response rates to all
EQ-5D dimensions and the EQ-visual analogue scale
did not differ between participants (n= 335; 71.1%)
and non-participants (n= 273; 68.6%) (χ2= 0.658;
p= 0.417). Symptoms were reported by 21.3% of the
participants and by 21.4% of the non-participants
(Table 2), and except for fatigue, which had a
moderate effect size (w= 0.48), there were no
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statistically significant differences regarding reported
symptoms between the two groups.

Discussion

In order to establish whether the participating
patients in the Swedish branch of APPROACH-IS
could be seen as representative of Swedish adults with
CHD in general, we compared the demographic,
clinical, and health status characteristics of partici-
pants and non-participants. We found significant
differences between participants and non-
participants but mostly with small effect sizes. The
differences were generally smaller than in other
research trials, both in the cardiovascular field13 and
in general,19 where participants and non-participants
have been compared. The reason for finding smaller
differences compared with other cardiovascular trials
may be because adults with CHD as a group are more
similar in many respects than other cardiovascular
patient groups. The level of severity of the heart
defect may differ, but experiences in common from
childhood may make the group less diverse than, for

instance, patients who suffer from acquired heart
disease later in life.
Another major reason for the smaller differences

could be the fact that we were able to avoid selection
bias in our study: all patients were selected from
SWEDCON using the same inclusion and exclusion
criteria, with additional health variables derived from
the patients’ medical records. All our patients were
thus cared for in tertiary-care centres and had
successfully completed the transfer into adult care.
Our results also highlight the benefit of recruiting
patients from registries as a way to obtain samples
that are representative of the population of interest.
The results showed significant differences in both

age and sex between participants and non-participants,
but the magnitude of the differences was generally
small. Similar to earlier findings,20 the impact of age
and sex in patient-reported outcomes within this
group of patients has been ambiguous. Some earlier
studies have shown that women tend to score lower on
quality of life than men,21,22 whereas other studies
showed no differences between the sexes.23,24 The
same is shown for age: a better quality of life was
associated with higher age,23 or with lower age,21 or

Excluded n=203

Reasons for exclusion:
- Late diagnosis n=87
- PFO n=79
- Non-structural heart disease n=13
- Syndrome n=10
- Language difficulties n=7
- Cognitive impairment n=2
- Deceased n=4
- Other n=1

Non-participants in APPROACH-IS n=398Participants in APPROACH-IS n=471

Potentially eligible patients
n=1115

Eligible patients
n=912

Included patients
n=869

Withdrawn  n=43

Reasons for withdrawal:
- Actively declined n=31
- Unknown address n=7
- Emigrated n=5

Figure 1.
Flow chart of the inclusion process.
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quality of life was not associated with age.24 Even if
the significant differences we found were to have an
impact on the APPROACH-IS study results, the
impact would be low, as indicated by the small
effect sizes.
Our results further showed a significant difference

in primary diagnosis between participants and non-
participants, with a large effect size. Significantly
more participants had a more complex heart defect,
which is in contrast to many other cardiovascular
research trials. Other studies have generally
shown that participants are healthier and present
a lower morbidity and mortality rate than non-
participants.25 In epidemiological research studies, it
is also shown that participants – responders – are
healthier than non-participants – non-responders.13

Unfortunately, the question of why patients with a
more complex heart defect tend to participate more
often in APPROACH-IS could not be answered by
the data in our study. The reason could be connected
to other findings within the field, showing that
feelings of gratefulness and being committed to life
are prevalent among adults living with a complex
CHD.26 Being born with a highly complex CHD
could in many cases lead to a childhood characterised

by a strong awareness of the fragility of life and
knowledge of belonging to the first generation of
patients with complex, corrected CHD who have
survived into adulthood. When speculating about
reasons for participating in research studies, one
may think that it is connected with the feelings of
being committed to life, which might give a strong
motivation of also wanting to give something back.
This phenomenon has also been shown earlier among
heart transplant recipients and is known as “the gift
of life”.27 In this respect, “giving something back”
could be achieved through participation in research
studies, where the participants are able to tell their
stories or provide information on how they are doing
and how they feel.
Whether the severity of the diagnosis has an

impact on patient-reported outcomes has previously
been of interest. Earlier findings have hardly shown
any relationship between the two.28 Where the
diagnosis did play a role, it was rather connected
with differences in functional class and physical
limitations.24 In our study, we also compared
functional class and found no differences between the
participants and the non-participants. This means
that the results from the Swedish branch of

Table 1. Demographic and clinical characteristics of participants and non-participants.

Participants
(n= 471)

Non-participants
(n= 398)

Type of test
(p-value) Effect size*

Sex χ2= 4.413; p= 0.036 w= 0.15
Women 230 (48.8%) 166 (41.7%)
Men 241 (51.2%) 232 (58.3%)

Age 36.7 (IQR= 20.6) 31.9 (IQR= 14.9) U= 76,641.5; p< 0.001 r=− 0.16
Primary diagnosis χ2= 24.752; p= 0.016 w= 0.89
Aortic anomalies (CoA) 61 (13.0%) 44 (11.1%)
Aortic valve diseases 80 (17.0%) 91 (22.9%)
Mitral valve diseases 12 (2.5%) 9 (2.3%)
Tricuspid valve diseases 13 (2.8%) 9 (2.3%)
Fallot/right-chamber anomalies 54 (11.5%) 37 (9.3%)
Transposition 39 (8.3%) 21 (5.3%)
Univentricular heart 14 (3.0%) 2 (0.5%)
Truncus Arteriosus 0 (0.0%) 5 (1.3%)
Shunt lesion (VSD, ASD, AVSD,

PDA, other)
130 (27.6%) 115 (28.9%)

ccTGA 11 (2.8%) 11 (2.3%)
Other 6 (1.5%) 7 (1.5%)

Number of cardiac operations 1.0 (IQR= 2.0) 1.0 (IQR= 2.0) U= 82,848; p= 0.002 r=− 0.11
Number of catheterisations 1.0 (IQR= 0.0) 1.0 (IQR= 0.0) U= 1514; p= 0.448 r=− 0.07
Pacemaker 32 (6.8%) 17 (4.3%) χ2= 2.580; p= 0.108 w= 0.09
Oxygen saturation 98 (IQR= 2.0) 98 (IQR= 2.0) U= 53,961.5; p= 0.027 r=− 0.08
NYHA functional class p= 0.494** w= 0.17
I 293 (84.7%) 246 (85.1%)
II 35 (10.1%) 30 (10.4%)
III 10 (2.9%) 3 (1.0%)
IV 0 (0.0%) 1 (0.3%)

ASD= atrial septal defect; AVSD= atrioventricular septal defect; IQR= interquartile range; PDA= patent ductus arteriosus; U=Mann–Whitney
U test; VSD= ventricular septal defect
*Cut-offs for Cohen’s w and Cohen’s r: 0.1–0.3= small; 0.3–0.5=moderate; >0.5= large
**Fisher’s exact test
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APPROACH-IS will not be impacted by the higher
number of participants with a more complex heart
condition.
Participants and non-participants were also

comparable with respect to their self-rated health
scores with no significant differences found in any of
the dimensions. Both the participants and the
non-participants reported the highest occurrence of
problems in the pain/discomfort dimension and in
the anxiety/depression dimension. It is already
known that problems are reported more commonly in
these two dimensions. Burström et al29 showed the
same tendency when investigating self-rated health
within the Swedish general population some years
ago. Regarding symptoms, a total of 21% of our
sample reported symptoms, and the symptom that
differed significantly between the groups was fatigue,
showing a moderate effect size. This might be
explained by the fact that the APPROACH-IS
participants had more complex heart defects, and
this severity might be naturally associated with a
higher occurrence of fatigue.

Methodological considerations and limitations with the study

A major strength of this study is that the SWED-
CON registry provides valuable background
variables and clinical information on all patients,
which allowed a direct comparison between
participants and non-participants. The strength of a
well-functioning registry such as SWEDCON is that
in addition to medical data and evaluation from the
cardiologist it includes self-reported patient-reported
outcome data from the patients, which provides a
more complete picture of the population under study.
Another strength of recruiting study participants
from a registry is the potential to provide a
non-biased sample on which representativeness
could be investigated. By using the registry, we were
able to show that the Swedish participants in
APPROACH-IS were representative of the Swedish
population of adults with CHD. On the other
hand, one limitation could be that registries may not
provide all of the desired information; for the present
study, some of the information had to be collected

Table 2. Health status (EQ-5D), health perception (EQ-VAS), and reported symptoms of participants (n= 471) and non-participants
(n= 398)

EQ-5D Participants Non-participants Test (p-value) Effect size*

EQ-5D Mobility (n= 658) p= 0.31** w= 0.10
No problems with walking about 331 (91.2%) 270 (91.5%)
Some problems with walking about 32 (8.8%) 23 (7.8%)
Confined to bed 0 (0.0%) 2 (0.7%)

EQ-5D Self-care (n= 658) p= 0.18** w= 0.12
No problems with self-care 360 (99.2%) 288 (97.6%)
Some problems with washing/dressing 3 (0.8%) 6 (2.0%)
Unable to wash or dress 0 (0.0%) 1 (0.3%)

EQ-5D Usual activities (n= 659) p= 0.78** w= 0.02
No problems performing usual activities 327 (89.8%) 262 (88.8%)
Some problems performing usual activities 35 (9.6%) 30 (10.2%)
Unable to perform usual activities 2 (0.5%) 3 (1.0%)

EQ-5D Pain/discomfort (n= 656) χ2= 3.200; p= 0.21 w= 0.12
Neither pain nor discomfort 269 (74.5%) 205 (69.5%)
Moderate 83 (23.0%) 85 (28.8%)
Extreme 9 (2.5%) 5 (1.7%)

EQ-5D Anxiety/depression (n= 655) χ2= 2.954; p= 0.23 w= 0.12
Neither anxious nor depressed 287 (79.1%) 215 (73.6%)
Moderately 66 (18.2%) 69 (23.6%)
Extreme 10 (2.8%) 8 (2.7%)

EQ-5D VAS (n= 614) 84.0 (IQR= 18) 80.0 (IQR= 20.0) U= 44,934; p= 0.440 r=− 0.03

Symptoms 100 (21.3%) 85 (21.5%) χ2= 0.003; p= 0.96
Chest pain 11 (11.5%) 14 (17.1%) χ2= 1.155; p= 0.28 w= 0.09
Dyspnoea 35 (36.1%) 24 (29.6%) p= 0.34** w= 0.14
Hyperviscosity 3 (3.1%) 0 (0.0%) p= 0.25** w= 0.19
Oedema 10 (10.5%) 3 (3.8%) χ2= 2.900; p= 0.09 w= 0.22
Palpitations 49 (50.5%) 38 (45.8%) χ2= 0.401; p= 0.53 w= 0.03
Syncope 5 (5.2%) 3 (3.7%) p= 0.73** w= 0.02
Fatigue 45 (45.9%) 22 (27.5%) χ2= 6.366; p= 0.02 w= 0.48

IQR= interquartile range; U=Mann–Whitney U test
*Effect size by Cohen with cut-offs for Cohen’s w and r: 0.1–0.3= small; 0.3–0.5=moderate; >0.5= large
**Fisher’s exact test
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from the patients’ medical journals instead of
SWEDCON. Moreover, one general limitation
when using a registry is that the participants and the
non-participants are described at a population
level instead of individual level. This could lead to
difficulty in evaluating other pertinent factors in
depth. Another general limitation when using a
registry is that the outcome is dependent on other
factors such as data registration methods and the level
of detail used in the coding of the variables.

Conclusions

The present study shows that our participants and
non-participants are relatively comparable groups,
and thus the Swedish participants in APPROACH-IS
could be seen as representative of the population of
adults with CHD in Sweden. Our results also
highlight the benefit of recruiting patients from
registries as a way to obtain samples that are
representative of the population of interest and this
study can also be used as an example of this method.
Our results reveal some differences in age,
gender, and diagnosis between participants and non-
participants, but the differences are small, which
means that the impact would be low. Another
finding was that patients with a more complex heart
defect participated to a greater extent, which could
not be explained in this study.
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