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Abstract

Aims: The aims of this study were to investigate the development of illness identity,
the degree to which the disease is integrated into one's identity, by identifying tra-
jectory classes in adults with congenital heart disease (CHD) and to describe these
classes in terms of age, sex, disease complexity, patient-reported outcomes (PROs)
and healthcare use.

Design: This three-wave observational cohort study was carried from 2013 till 2015
and includes 276 adults (median age: 34 years; 54% men) with CHD.

Methods: lliness identity entails four dimensions: engulfment, rejection, acceptance
and enrichment. PROs included perceived health status, quality of life and psychologi-
cal distress. Latent class growth analysis, analysis of variance, Poisson regression and
negative binomial regression analyses were performed.

Results: lliness identity was relatively stable over time. The identified classes were
meaningfully different in terms of age, disease complexity, PROs and healthcare use.
Patients who did not reject their disease, patients who were not overwhelmed or pa-
tients who accepted their disease over time reported better health status and quality
of life and less psychological distress. Less hospitalizations and visits to the general
practitioner and medical specialist were reported by patients who were not over-
whelmed or patients who accepted their disease over time. Patients with low rejection
and high enrichment scores over time reported more visits at the general practitioner.
Conclusion: These findings indicate that illness identity should be taken into account
when trying to understand and optimize PROs and healthcare use of adults with CHD.
Impact: This study scrutinizes the development and clinical meaningfulness of illness
identity measured over time for adults with CHD. lliness identity was found to be sta-
ble over time. Moreover, the illness identity trajectories differed in terms of PROs and
healthcare use, showing that measuring and intervening upon illness identity could be

a potential pathway to optimize PROs and healthcare use.
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1 | INTRODUCTION

Survival of patients with congenital heart disease (CHD) has im-
proved remarkably over the past decades, introducing a growing
and aging population of adults with CHD (Mandalenakis et al., 2017;
Moons et al., 2010). However, despite surgeries in childhood, the
majority of patients has residual abnormalities and complications
and cannot be considered to be cured (Engelfriet et al., 2005). This
has two important consequences for the healthcare system.

The healthcare perspective for these patients has widened with
increased attention for aspects of optimal living, expressed in re-
search on patient-reported outcomes (PROs) such as quality of life
(QOL), perceived health and psychosocial functioning (Tzelepis et al.,
2015). PROs have shown to be of clinical relevance in cardiac pop-
ulations because they independently predict cardiovascular events,
hospitalizations and mortality (Mommersteeg et al., 2009).

Also, long-life follow-up for this rapidly growing population causes
an exponential rise of healthcare use of these patients. Over the past
decades, the absolute number of hospitalizations and outpatient cardiol-
ogy visits has expanded, showing high and changing healthcare demands
for this population. These changes will put an increased burden on the
healthcare system and society (Willems et al., 2019). To reduce this, a
good understanding of the predictors of high healthcare use is needed.

For both PROs and healthcare use, differences between patients
with CHD are not sufficiently understood yet. Some patients experi-
ence substantial difficulties related to their disease resulting in unfavor-
able PROs and high healthcare use, whereas others succeed in coping
with the disease-related challenges (Moons et al., 2018; Schoormans
et al., 2016). Therefore, a good understanding of the modifiable predic-
tors of PROs and healthcare use is needed. One modifiable predictor
that has shown to be related to both PROs and healthcare use in adults
with CHD is “illness identity” (Van Bulck et al., 2019).

Previous literature has indicated that illness identity may play a key
role in regulating PROs and healthcare use in adults with CHD (Andonian
et al., 2020; Oris et al., 2018; Van Bulck et al., 2018). However, so far,
these associations are only investigated in cross-sectional research,
leaving questions about how illness identity may predict these variables
over time unanswered (Van Bulck et al., 2019). Indeed, there is a need
for longitudinal research to examine the development and stability of ill-
ness identity in adults with CHD and to explore whether iliness identity
over time could be a helpful tool to understand why certain patients do
better in terms of PROs and healthcare use than others.

2 | BACKGROUND

lliness identity is defined as “the degree to which a condition is
integrated into one's identity” and encompasses four dimensions:

engulfment, rejection, acceptance and enrichment (see Figure
S1) (Charmaz, 1995; Oris et al., 2016). The first two dimensions
represent dysfunctional illness identity dimensions and induce
maladaptive responses, such as excessive concern or avoidance.
Engulfment refers to the degree to which the disease dominates
one's identity and daily life. Patients with high engulfment scores
mainly define themselves in terms of their disease as they pay a lot
of attention to their restrictions in daily life (Morea et al., 2008;
Oris et al., 2016). Rejection captures the degree to which the dis-
ease is seen as unacceptable to the self (Adams et al., 1997; Oris
et al., 2016). Patients with high rejection scores are usually char-
acterized by suboptimal self-management and adherence and re-
fuse to see their disease as part of their identity (Oris et al., 2016;
Tilden et al., 2005). Acceptance and enrichment represent more
adaptive dimensions of illness integration. Individuals who accept
their disease find the right balance between devoting attention to
their illness and other aspects of their identity (Adams et al., 1997;
Morea et al., 2008; Oris et al., 2016). Enrichment is the degree to
which the disease enriches one's sense of self, enables one to grow
as a person and results in positive life changes (Oris et al., 2016;
Senol-Durak, 2013).

lliness identity has been investigated in several patient popula-
tions during the past years, that is, young adults with refractory ep-
ilepsy (Luyckx et al., 2018), adolescents with celiac disease (Meyer
& Lamash, 2021), youth with type 1 diabetes (Oris et al., 2016;
Raymaekers et al., 2020), patients with systemic diseases (Oris et al.,
2016) and adults with CHD (Andonian et al., 2020; Oris et al., 2016).
In all these populations, associations between the four illness iden-
tity dimensions and clinical parameters, PROs and healthcare utiliza-
tion were found, indicating that iliness identity could be a valuable
concept that has the potential to support clinical practice. In adults
with CHD, the iliness identity dimensions were shown to be related
to depression, anxiety, self-reported health, hospitalizations and
visits at the general practitioner and medical specialist (Andonian
etal., 2020; Oris et al., 2018; Van Bulck et al., 2018, 2019). However,
further studies ought to investigate the potential of illness identity
further, before it can be used in interventions or guidelines to ame-

liorate clinical care.

3 | THE STUDY

31 | Aims

The aims of this study were (a) to identify classes of individuals with
CHD characterized by similar longitudinal trajectories of iliness iden-
tity dimensions and (b) to describe these classes in terms of age, sex,
disease complexity, PROs and healthcare use.
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3.2 | Design

The present study is a secondary data analysis that used the
data of the Belgian branch of the APPROACH-IS project (Apers
et al., 2015). The Belgian branch of APPROACH-IS is a longitu-
dinal three-wave observational cohort study with 1-year inter-
vals (T,g43, Too14 @nd Tyo45). A total of 276 patients response rate
(RR: 69%), 255 patients (RR: 74%) and 229 patients (RR: 80%) re-
sponded on Ty, Ty14 and T,q,5, respectively. A more detailed
description of the recruitment process can be found in Figure S2
(Van Bulck et al., 2018).

3.3 | Participants

Patients have been selected randomly from the database of adults
with CHD of the University Hospitals Leuven in Belgium. Patients
were eligible if they were (a) diagnosed with CHD, according to
the definition of Mitchell and colleagues (Mitchell et al., 1971),
(b) born before 1991, (c) diagnosed before the age of 10 years (to
warrant ample experience of living with CHD), (d) in follow-up at
the University Hospitals Leuven, (e) Dutch speaking and (f) dem-
onstrating language, cognitive and physical proficiency to com-
plete self-reported surveys. Patients were excluded if they had (a)
prior heart transplantation or (b) isolated pulmonary hypertension
(Apers et al., 2015).

3.4 | Data collection

The study was carried out from 2013 till 2015. Eligible participants
were asked to fill out a set of self-reported surveys. Patients re-
ceived a study package by postal service, including a study infor-
mation letter, an informed consent form, a survey package and an
addressed prestamped envelope. To increase the response rate, a
modified Dillman approach was used (Dillman, 1983).

3.5 | Variables and instruments

lliness identity was measured at all three waves. PROs (i.e., per-
ceived health status, QOL and psychological distress) and health-
care use were measured at T,;;;. More information about the
instruments used to measure PROs and healthcare use can be
found in Table 1.

3.5.1 | Validity, reliability and rigour of the
instruments

The psychometric properties of the instruments used are described

in Table 1 as well.

3.6 | Ethical considerations

Ethics approval was obtained from the ethics research commit-
tee UZ/KU Leuven. Procedures were in accordance with the dec-
laration of Helsinki. Written informed consent was obtained from
each patient. The protocol was registered at ClinicalTrials.gov
(NCT02150603).

3.7 | Dataanalyses

First, to identify trajectory classes of the illness identity dimensions
over time (Research Aim 1), latent class growth analysis (LCGA) was
conducted. LCGA is a person-centered approach that summarizes
longitudinal information by classifying individuals into trajectory
classes (Muthen & Muthen, 2000). Each class consists of individu-
als showing similar development of illness identity over time and is
characterized by unique initial levels (intercepts) and rates of change
(slopes). To identify the optimal number of classes within the data,
LCGA models for one to four classes ran for each illness identity
dimension separately. The best-fitting model was selected based on
several fit indices (i.e., the Bayesian Information Criterion [BIC], en-
tropy (E) and the Lo-Mendell-Rubin Loglikelihood Ratio Test [LMR-
LRT]) and the size of the classes. Supplementary material contains
additional information on the LCGA (Annex S1).

Second, to describe the classes in terms of age, sex, disease com-
plexity and PROs (Research Question 2), Kruskal-Wallis H, chi-square
tests and multivariate analyses of variance with pairwise comparisons
using Gabriel's test procedure (i.e., post hoc tests) were performed. An
expectation-maximization algorithm was performed to estimate the
missing PROs. To investigate to what extent the trajectory classes dif-
fered from each other in terms of healthcare use, multivariate Poisson
(for hospitalizations and visits to medical specialists) and negative bi-
nomial regression analyses (for visits to general practitioners) were
performed, adjusting for age, disease complexity and PROs.

LCGA was conducted in Mplus 8.0. The remaining analyses were
conducted in SPSS version 26 with the significance level at p <.05
(two tailed).

4 | RESULTS

4.1 | Sample characteristics

Table 2 shows the sociodemographic variables, derived through self-
report, and clinical variables, derived through chart review of the medi-
cal records, of the study sample at baseline (T, ;). Age ranged from 22
to 78 years, 46.0% of patients were women, almost all patients (96.0%)
finished at least high school and most patients (63.3%) worked full time.
Disease complexity was categorized following the classification of Task
Force 1 of the 32nd Bethesda conference, as simple (33.7%), moderate
(54.3%) or great (12.0%) (Warnes et al., 2001).
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4.2 | Descriptive statistics of included variables
The mean, standard deviation, median and range of all included vari-
ables are reported in Table 3.

4.3 | Objective 1: lliness identity trajectories

Using LCGA, classes of illness identity dimensions were identified. A
graphical presentation of the observed means of the classes for the
iliness identity dimensions on the three time points is provided in
Figure 1a. A detailed description of how the most appropriate mod-
els have been selected can be found in Annex S2 and Table S1.

For engulfment, the model with three classes was selected
(BIC = 1,374.6; E = 0.891; LMR-LRT p = .03). Class 1 (n = 28; 10.1%,
mean intercept =3.614) was characterized by persistent high scores
on engulfment (Chronically high). Class 2 (n = 74; 26.8%, mean inter-
cept = 2.409) consisted of patients having moderate engulfment scores
at the three time points (Intermediate stable). Class 3 represented the
majority of the sample (n = 174; 63.0%, mean intercept = 1.309) and

demonstrated low engulfment scores over time (Consistently low).

TABLE 2 Patient characteristics of the total sample at T, 4
(n=276)

Characteristics n (%)

Median age at T, 34y (Q1= 28y; Q3 = 42y)®

Men 149 (54.0)
Highest level of education
Less than high school 11 (4.0)
High school 131 (47.8)
College degree 80(29.2)
University degree 52 (19.0)
Employment status
Full-time paid job 174 (63.3)
Part-time paid job 47 (17.1)
Homemaker 8(2.9)
Job seeking 5(1.8)
Unemployed 2(0.7)
Disability/government financial 24 (8.7)
assistance
Retired 10 (3.6)
Other 5(1.8)
Disease complexity, Task Force 1
Simple 93(33.7)
Moderate 150 (54.3)
Complex 33(12.0)

Interquartile range.

TABLE 3 Descriptive overview of the included variables

Ta01 Ta014 Ta015
ILLNESS IDENTITY DIMENSIONS
Rejection 2.6 (0.9 2.6 (0.9 2.6 (1.0)%
Acceptance 4.2(0.8)% 4.2(0.7)% 4.3(0.7)
Engulfment 1.8 (0.9)2 1.8 (0.8)? 1.8 (0.8)*
Enrichment 3.0(1.2)* 3.1(1.1)7 3.1(1.1)%

PATIENT-REPORTED OUTCOMES
Perceived health

EuroQol-Visual
Analogue
Scale

78.1(13.8)°

Physical 76.2 (19.6)?
Component

Summary

Mental
Component
Summary

72.1(16.5)

Psychological
distress

Hospital 8.6 (5.8)?
Anxiety and
Depression

Scale
Quality of life

Linear
Analogue
Scale-
Quality of
Life

77.8 (13.5)°

Satisfaction
With Life
Scale

HEALTHCARE USE

25.5(5.6)

Hospitalizations in 0(3)°
past 6 months 8%
(reason related
to the heart
disease)

Visits at general 0 (24)°
practitioner in 28%°
past 6 months
(reason related
to the heart
disease)

Visits at medical 0 (10)°
specialist in 50%°
past 6 months
(reason related
to the heart
disease)

#Mean and standard deviation are reported.
PMedian and range are reported.

“Percentage of the sample with at least one hospitalization/visit at
general practitioner/visit at medical specialist.
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(c) Patient-reported outcomes (d) Healthcare use
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FIGURE 1 Trajectory classes of iliness identity dimensions and their clinical relevance. Bolt results = significantly different; blurred
results = not significantly different. (a) Graphical presentation of illness identity trajectories across three time points. Observed means are
reported. (b) Trajectories in terms of age, sex and disease complexity. Medians and percentages are reported. & = simple disease complexity;

J = moderate disease complexity;

= great disease complexity. (c) Trajectories in terms of patient-reported outcomes. Means are reported.

(d) Trajectories in terms of healthcare use (of the past 6 months; related to heart disease). Odds ratios and confidence intervals are reported
(on a logarithmic scale). EQ-VAS = EuroQoL-Visual Analogue Scale; LAS-QOL = Linear Analogue Scale-Quality of Life; HADS = Hospital
Anxiety and Depression Scale; PCS = Physical Component Summary; MCS = Mental Component Summary; SWLS = Satisfaction With Life

Scale

Also, for rejection, three trajectory classes were identified
(BIC =1,682.0; E = 0.803; LMR-LRT p =.0014). The first class (n = 22;
8.0%, mean intercept =4.294), which included a minority of patients,
showed persistently high rejection scores (Chronically high). In Class
2 (n = 124; 44.9%, mean intercept =3.067), patients with moder-
ate rejection scores that remained stable over time were included
(Intermediate stable). Finally, the remaining patients (n = 130; 47.1%,
mean intercept =1.928) had consistently low scores on the rejection
subscale (Consistently low).

For acceptance, a two-class solution was selected (BIC = 1,489.1;
E = 0.823; LMR-LRT p = .004). The first class was labelled “Consistently
high” (n = 212; 76.8%; mean intercept = 4.484). These patients consis-
tently accepted their disease as part of their identity. The second class
(n = 64; 23.2%; mean intercept = 3.137; mean slope = 0.201) consisted
of patients who demonstrated moderate acceptance levels at baseline
and showed slightly better acceptance levels over time (Intermediate
increasing).

For enrichment, the model with three classes was most fa-
vourable (BIC = 1,836.0; E = 0.839; LMR-LRT p < .00001). The
“Consistently high” class (n = 102; 37.0%; mean intercept = 4.147)
consisted of patients that felt highly enriched over the three time
points. The second class (n = 126; 45.7%; mean intercept = 2.768)
had enrichment scores that were moderate and remained stable
over time (Intermediate stable). Finally, the remaining participants
(n = 48; 17.4%; mean intercept = 1.448) followed a trajectory of per-

sistently low enrichment (Chronically low).

4.4 | Objective 2a: Trajectories in terms of
sociodemographic and clinical variables

Kruskal-Wallis H and chi-square tests were performed to describe
the illness identity classes in terms of age, sex and disease complex-
ity. The distribution of age, gender and disease complexity for the
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different trajectory classes is shown in Figure 1b and in Table S2.
Age seemed to be a predictor for the classes of engulfment (p =.013;
> = 0.046) and rejection (p = .019; * = 0.048). More specifically,
patients with Consistently low engulfment scores were significantly
younger than the other patients. Patients with Chronically high rejec-
tion scores were older compared with the other rejection classes.
Furthermore, the classes of engulfment (p = .031; ¢ = 0.139) and en-
richment (p = .029; ¢_ = 0.190) significantly differed in terms of dis-
ease complexity. The majority of patients with simple and moderate
lesion complexity had Consistently low engulfment scores. Moreover,
most complex patients were located in the class with Consistently
high enrichment scores.

4.5 | Objective 2b: Trajectories in terms of PROs
Multivariate analyses of variance with pairwise comparisons using
Gabriel's test procedure (i.e., post hoc tests) were performed to
describe the illness identity classes in terms of PROs. Figure 1c
shows the mean values of perceived health status, QOL and psy-
chological distress, measured using the EuroQolL-Visual Analogue
Scale (EQ-VAS), Linear Analogue Scale-QOL (LAS-QOL), Hospital
Anxiety and Depression Scale (HADS), 12-Item Short Form Survey
(SF-12; Physical Component Summary [PCS] and Mental Component
Summary [MCS]) and Satisfaction With Life Scale (SWLS) for all tra-
jectory classes. The F-values and 5-values of these associations can
be found in Table S3.

The three trajectory classes of engulfment were significantly dif-
ferent from each other for all PROs. Patients with Chronically High
engulfment scores reported lower perceived health, QOL and more
psychological distress compared with patients with Intermediate
Stable and Consistently Low scores on engulfment. Patients with
Consistently Low engulfment scores reported opposite results and,
hence, showed more favourable PROs. The n*-values show large ef-
fect sizes for all PROs, except MCS for which a medium effect size
was found.

The classes of rejection significantly differed from each other in
terms of QOL (LAS-QOL), psychological distress (HADS) and physi-
cal health (PCS). More specifically, patients who did not reject their
disease over time (Consistently Low) reported better QOL and less
psychological distress compared with patients with Intermediate
Stable rejection scores and reported better physical health com-
pared with patients who reject their disease over time (Chronically
High). In terms of effect sizes, 5*-values show small effect sizes for
all PROs.

Perceived health (EQ-VAS), QOL (LAS-QOL and SWLS) and
psychological distress (HADS) were significantly different for
the two trajectory classes of acceptance. Patients that accepted
their disease as part of their identity over time (Consistently High)
reported better perceived health, better QOL and less psycho-
logical distress, compared with patients with an Intermediate
Increasing level of acceptance. The n’-values show small effect
sizes for all PROs.

Physical health (PCS) was different for the three trajectory
classes of enrichment. This score was higher in patients with
Chronically Low enrichment scores, compared with patients with
Consistently High enrichment scores and patients with Intermediate
Stable enrichment scores. Small effect sizes (;?) were found for all
PROs, except for QOL and SWLS for which negligible effect sizes
were found.

4.6 | Objective 2c: Trajectories in terms of
healthcare use

Based on multivariable Poisson and negative binomial regression
analyses, odds ratios and confidence intervals of healthcare use of
the different classes of the four illness identity dimensions are re-
ported in Figure 1d and Table S4.

Patients with low engulfment scores over time (Consistently Low)
were less likely to be hospitalized and to visit a general practitioner
in the past 6 months for a reason related to their health disease,
compared with participants who were overwhelmed by their CHD
over time (Chronically High).

For rejection, patients who did not reject their disease as part
of their identity (Consistently Low) reported more visits at the gen-
eral practitioner because of the CHD, compared with patients who
tend to refuse to experience their disease as part of their identity
(Chronically High).

Compared with individuals who accepted their disease over time
(Consistently High), participants with Intermediate Increasing accep-
tance scores were more likely to be hospitalized, to visit a general
practitioner and to visit a medical specialist, for a reason related to
their CHD.

Patients who are highly enriched by their disease (Consistently
High) were more likely to visit a general practitioner for a reason re-
lated to the CHD, compared with patients who did not experience
positive life changes due to their disease (Chronically Low).

5 | DISCUSSION

To the best of our knowledge, this is the first study that investigated
illness identity in adults with CHD using a longitudinal research de-
sign. This study aimed to identify classes of individuals with CHD
characterized by similar trajectories and to describe these classes
in terms of sex, age, disease complexity, PROs and healthcare use.

Overall, iliness identity has shown to be a stable concept in
adults with CHD. Previous research showed that illness identity di-
mensions are likely to change over the different stages of the illness
trajectory (Oris et al., 2016), but patients with CHD in the present
study received their diagnosis at birth or at least 10 years before in-
clusion in the study, which could explain the stability of the concept
in this sample.

The identified trajectory classes did not differ from each other
in terms of sex, which is in line with preceding studies (Andonian
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et al., 2020; Luyckx et al., 2018; Oris et al., 2016, 2018). In
the present study, patients with Consistently low engulfment
scores were younger than the other patients, and patients with
Chronically high rejection scores were older compared with the
other rejection classes. Previous literature showed conflicting re-
sults about the association between age and illness identity di-
mensions (Andonian et al., 2020; Luyckx et al., 2018; Oris et al.,,
2016, 2018). In our sample, disease complexity was found to be
significantly associated with classes of engulfment and enrich-
ment, with complex patients situated in higher levels of engulf-
ment and enrichment over time. This could be because patients
with complex heart defects are more prone to experiencing physi-
cal limitations and illness symptoms are positively associated with
engulfment and enrichment (Kovacs et al., 2005; Oris et al., 2018).
For enrichment, it is stated that individuals have to experience
a substantial impact of the disease to be able to grow as a per-
son, which could also explain why patients with complex heart
disease tend to have higher enrichment scores (Helgeson et al.,
2006). Moreover, for certain patients, enrichment could be a cop-
ing mechanism to seek something positive in previous negative
experiences (Reeve & Lincoln, 2002).

The identified classes have shown to be clinically relevant
in terms of PROs. The directions of the associations remain un-
known. One can assume that these results highlight the negative
effects of being overwhelmed by the disease or when rejecting
the disease as part of the identity and the positive impact of ac-
cepting the disease on the health of patients. However, PROs can
also impact the illness identity dimensions. That would explain
why patients with low enrichment levels reported better physical
health, as a certain severity and impact of the disease should be
experienced, to be enriched by the disease (Helgeson et al., 2006).
The findings of this longitudinal study are in line with prior cross-
sectional research in patients with CHD that showed associations
between illness identity and emotional distress (Andonian et al.,
2020; Oris et al., 2018).

The classes were also meaningfully differentiated in terms of
healthcare use. High engulfment scores or low acceptance scores
seem to induce higher healthcare use, as engulfed patients or pa-
tients with intermediate acceptance scores may have a lower thresh-
old to seek care (Van Bulck et al., 2018). Oppositely, it could also
be that patients who regularly consume healthcare are more often
confronted with their disease, which can induce engulfment or can
oppose acceptance of the disease (Van Bulck et al., 2018). The find-
ing that patients who reject their disease were less likely to visit a
general practitioner is not surprising as these patients might more
often cancel clinic visits or might not attribute certain complaints, for
which they seek care, to their CHD. Moreover, when looking at the
opposite direction of effects, if patients consume no healthcare re-
lated to their CHD, they are not often confronted with their disease
and can easily neglect it. The positive association between visits at
the general practitioner and enrichment scores could be explained
because enriched patients experience more illness symptoms, which
could lead to healthcare use (Oris et al., 2018).

5.1 | Clinical implications

Both Oris et al., (2018) and Andonian et al., (2020) have described
iliness identity as a possible helpful tool to understand how patients
with CHD experience their disease and suggested to develop inter-
ventions to ameliorate clinical and patient-reported findings. The
results of the present study provide additional insights that can con-
tribute to the development of tailored interventions or to the rou-
tine measurement of illness identity in practice.

First, illness identity has been shown to be a relatively stable
concept over time, showing that a one-time assessment of illness
identity could already provide interesting information for clinical
practice. Oppositely, frequent short-term measurements seem less
useful. This could be good news in terms of feasibility of implement-
ing such assessment in clinical practice. However, it could also be
that no change over time was noticed, because the data were col-
lected over a relatively short period of 3 years and all patients re-
ceived their diagnosis at least 10 years before inclusion in the study.
To examine the stability further, it would be interesting to look at a
broader time frame and to include patients in different phases of the
iliness trajectory.

Second, when measuring iliness identity in practice, the question
will remain on who to target. Therefore, it is interesting to know that
older patients are more prone to be overwhelmed by the disease or
to reject the disease over time and that patients with more complex
heart disease might have higher chances of being overwhelmed and
enriched. If this is confirmed in future studies, older patients could
be seen at risk for less favourable outcomes and should therefore
receive more attention in the clinic. Moreover, patients with com-
plex heart disease could also benefit from monitoring of the level of
engulfment and enrichment.

Third, the associations between illness identity and PROs indi-
cate that identifying illness identity trajectories could be a poten-
tial pathway for targeting patients with poor PROs. PROs could be
enhanced when challenging maladaptive illness identity integration
and inducing acceptance, for example, by referring patients to psy-
chotherapy (Tilden et al., 2005) or by actively challenging the neg-
ative thoughts. This could be facilitated by administering the lliness
Identity Questionnaire (IIQ) or by letting the patient draw a circle
that symbolizes the identity (based on the Pictorial Representation
of lllness and Self Measure - Drawing [PRISM-D] [Sandor et al.,
2020]). These strategies to ameliorate illness identity integration
can be part of tailored interventions to optimize PROs and reach a
holistic approach towards care for patients with CHD.

Fourth, as the present study confirmed that iliness identity is
associated with healthcare use in adults with CHD, this could be
taken into account when trying to understand why certain people
consume more healthcare compared with others.

Finally, for all identity dimensions, a group of patients with less
favourable scores over time could be identified, which shows that,
although patients might have lived with their CHD for a long time,
some patients still have trouble integrating their disease into their
identity. These patients with a maladaptive illness identity require
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additional support from healthcare practitioners, starting with the

acknowledgement of the identity issues (Oris et al., 2018).

5.2 | Limitations and suggestions for
future research

First, only three waves with a 1-year time interval were included,
which represents a relatively short period of time. This could be
one of the reasons why we found little change in the development
of illness identity. Longitudinal research with a continuous follow-
up would provide additional information on the development of ill-
ness identity over time. Second, data on illness identity, PROs and
healthcare use were self-reported, which could have introduced
single-reporter bias, recall bias or telescoping. However, self-report
questionnaires are the most appropriate method to gather PROs,
as patients’ views should be captured, and to gather information
about internal processes, such as illness identity. The recall time
frame of 6 months for healthcare use is more valid than larger time
frames (Bhandari & Wagner, 2006), and earlier research in chronic
patients demonstrated that self-reported healthcare use corre-
lated strongly with data from medical records (Severs et al., 2016).
Third, due to the study design, significant differences among the
classes cannot be interpreted in terms of causality. They provide
a first insight into potentially relevant factors for clinical practice.
To examine the predictors of illness identity or predictive value of
iliness identity over time, cross-lagged path analysis could be ap-
plied. Fourth, we could not distinguish between appropriate and
inappropriate healthcare use. In the light of optimizing healthcare
use in this population, it is important to take this into account in
future studies. Fifth, only adults with CHD have been included in
the study. It could be interesting for future studies to include chil-
dren and adolescents with CHD, as these patients could have gone
through different stages of the illness trajectory. Indeed, that way,
the development of illness identity in patients with CHD can be
understood even better. Sixth, there is limited generalizability, due
to the single-center setting, exclusion of patients with severe cog-
nitive/language difficulties and exclusion of patients who received
their CHD diagnosis after the age of 10 years. It would be inter-
esting to investigate illness identity in a multicentric international
study and in other patient populations and thereby investigate to
what extent the results can be generalized.

6 | CONCLUSION

This is the first study that examined the development of iliness identity
in adults with CHD, which has shown to be relatively stable over time.
The identified classes were meaningfully differentiated in terms of age,
disease complexity, PROs and healthcare use. These findings indicate
that iliness identity should be taken into account when trying to under-

stand and optimize PROs and healthcare use of adults with CHD.
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