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Abstract
Background: Adult congenital heart disease (ACHD) patients face unique medical and social challenges that may contribute to psychological
difficulties. The goals of this study were to identify predictors of symptoms of depression and anxiety and evaluate the prevalence of mood
and anxiety disorders among North American ACHD patients.
Methods: In this cross-sectional study, consecutive patients were recruited from two ACHD outpatient clinics. All patients completed self-report
psychosocial measures and a subset was randomly selected to participate in structured clinical interviews. Linear regression models were used to
predict symptoms of depression and anxiety.
Results: A total of 280 patients (mean age = 32 years; 52% female) completed self-report measures. Sixty percent had defects of moderate
complexity and 31% had defects of great complexity. Significant predictors of depressive symptoms were loneliness (p b 0.001), perceived
health status (p b 0.001), and fear of negative evaluation (p = 0.02). Predictors of anxiety symptoms were loneliness (p b 0.001) and fear of
negative evaluation (p b 0.001). Disease severity and functional class did not predict mood or anxiety symptoms. Fifty percent of interviewed
patients (29/58) met diagnostic criteria for at least one lifetime mood or anxiety disorder, of whom 39% had never received any mental health
treatment.
Conclusions: The results confirm an increased risk and under-treatment of mood and anxiety disorders in ACHD patients. Social adjustment
and patient-perceived health status were more predictive of depression and anxiety than medical variables. These factors are modifiable and
therefore a potential focus of intervention.
© 2008 Elsevier Ireland Ltd. All rights reserved.
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As a reflection of advances in the diagnosis and treatment
of congenital heart disease, over 90% of infants born with
congenital heart defects now reach adulthood [1]. Today,
there are more adults than children and adolescents living
with congenital heart disease [2]. Adult congenital heart
disease (ACHD) patients face a number of potential medical
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complications in adulthood and have a reduced life
expectancy [3]. Along with medical residua that might
present in adulthood, ACHD patients have an increased risk
of psychosocial difficulties. Potential challenges include
heart-focused anxiety, concerns about mortality, treatment
decision-making, surgical preparation, adjustment to
implanted cardiac devices, difficult pediatric-adult transitions, and adherence concerns [4]. Previous research
suggests poorer emotional functioning among North American ACHD patients compared to healthy peers [5–7].
Guidelines for the care of ACHD patients, therefore,
advocate for the treatment of psychosocial difficulties
including depression, anxiety, and social limitations [8].
However, a comprehensive understanding of the medical and
social predictors of psychological difficulties does not exist.
The objective of this study was to evaluate the psychosocial adjustment of ACHD patients recruited from
outpatient hospital clinics by examining (a) the prevalence of
mood and anxiety disorders among ACHD patients and (b)
predictors of symptoms of depression and anxiety.
2. Methods
2.1. Participants
Patients were recruited from hospital outpatient ACHD
clinics at the University of Toronto (Toronto, Ontario,
Canada) and the University of Florida (Gainesville, Florida,
USA). The inclusion criteria were as follows: (1) structural
congenital heart disease, as confirmed by echocardiogram or
cardiac catheterization or surgery, (2) ability to read and
complete the consent form and questionnaires in English,
and (3) age of 18 years or older.
2.2. Design and procedure
This cross-sectional study received the approval of the
Institutional Review Boards at both institutions. After
providing written consent, patients completed study packets
that included a demographics and background information
survey and psychosocial measures. Prior to each outpatient
clinic, one or two participants were randomly selected with
an online randomization program to participate in a semistructured clinical interview. Patients who met diagnostic
criteria for a psychiatric disorder were provided with mental
health referral information and/or the coordination of
subsequent mental health treatment.
Medical records of all participants were reviewed.
Consistent with published classification schema, cardiac
defects were categorized as simple, of moderate complexity,
or of great complexity [8]. The functional status classification
system of the Canadian Cardiovascular Society (CCS) was
slightly modified in order to evaluate the impact of shortness
of breath and chest pain with the following four grades: (1) no
limitation of ordinary physical activity, (2) slight limitation of
ordinary activity (e.g., chest pain/shortness of breath might
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occur with walking or climbing stairs rapidly), (3) marked
limitation of ordinary physical activity (e.g., chest pain/
shortness of breath occurs walking one or two blocks on the
level), and (4) inability to carry on any physical activity
without chest pain or shortness of breath.
2.3. Assessment of psychosocial functioning
Participants completed a demographic survey that
included the following items: marital, parenting, and
employment status; household income; and current and
past mental health treatment. Participants completed the
following validated psychosocial measures: the Beck
Depression Inventory-II (BDI-II), the State-Trait Anxiety
Inventory—Trait Version (STAI-T), the Brief Fear of
Negative Evaluation (BFNE), the UCLA Loneliness Scale
(UCLA-L), and the Short Form Health Survey (SF-36) [9–
13]. The SF-36 produces two summary scales: physical
component summary (PCS) and mental component summary
(MCS).
The BDI-II and STAI were included to assess current
symptoms of depression and anxiety. Elevated symptoms of
depression or anxiety, however, are not sufficient to diagnose
a mood or anxiety disorder. To evaluate diagnostic criteria
for psychiatric disorders in the subset of randomly selected
patients, the Structured Clinical Interview for DSM-IVAxis I
Disorders (SCID) was administered [14]. The SCID is a
semi-structured clinical interview that assesses disorders
according to the Diagnostic and Statistical Manual of Mental
Disorders-Fourth Edition (DSM-IV) [15]. The following
SCID modules were administered: Mood Episodes, Psychotic Symptoms Screener, Mood Disorders, Anxiety Disorders,
and Adjustment Disorders. Interviews were conducted by a
registered psychologist (AK) or one of two doctoral-level
clinical psychology students (EK and LO).
2.4. Statistical analyses
All data analyses were performed using SPSS (Version
12.0.1, Chicago, Illinois, 2003). Six scales underwent
transformation of scores to address distribution skewness.
These transformed scores were used in statistical analyses,
although raw scores are presented for ease of interpretation.
To reduce the impact of three univariate outliers, scores were
changed to be one unit greater than the next case that was not
considered to be an outlier. Two cases were eliminated
because they were multivariate outliers (as detected by
Mahalanobis distance scores).
Group differences (Toronto vs. Gainesville patients) were
examined with t-tests and chi-square analyses. Linear regression analyses were performed to (1) predict BDI-II depressive
symptoms and (2) predict STAI-T anxiety symptoms. In both
analyses, a forced entry block model was used to reduce the
risk of model over-fitting. Variables were selected for model
inclusion based on theoretical rationale drawn from the extant
research literature as well as the recommendation that
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psychological, macro (e.g., socioeconomic status), biological,
and social variables should be considered within the
biopsychosocial model [16]. Psychological variables (depressive and anxiety symptoms) were dependent variables and
each regression analysis included three blocks (clusters) of
variables.
3. Results
3.1. Participant characteristics
Of 335 patients approached for study participation from
the two sites, 282 (84%) consented to participate and
returned study questionnaires, 26 (8%) declined study
participation, and 27 (8%) consented to participate but did
not return study questionnaires. Two patients were excluded
from analyses because their scores were multivariate
outliers. The final sample consisted of 280 ACHD patients
(190 from Toronto and 90 from Gainesville) who provided
informed consent and completed study questionnaires.
Table 1 presents the demographic and medical characteristics
of the sample. The socioeconomic status of Gainesville
patients was significantly lower than that of Toronto patients,
as indicated by lower educational attainment (43% vs 70%
with education beyond high school, p b 0.001) and an
increased likelihood of receiving a disability allowance or
other government assistance (19% vs. 10%; p = 0.03). With
regard to cardiac defect complexity, 10% of the total sample
had simple defects, 60% had defects of moderate complexity,
and 31% had defects of great complexity. Sixty-five percent
of the total sample had no impairment in CCS functional
status, 24% had Class II symptoms, 10% had Class III

Table 1
Participant characteristics.
Total sample
(N = 280)
Age
31.9 ± 11.3
(mean ± SD)
Female
52%
Have child(ren) 32%
Partnered
43%
NHigh school 61%
education
Employment
Full or part 69%
time work
Government 13%
assistance
Functional class⁎
I
65%
II–IV
35%
Defect complexity
Simple
10%
Moderate
60%
Great
31%

Table 2
Congenital cardiac diagnoses.
Frequency
Simple defects (n = 27)
Isolated restrictive ventricular septal defect
Repaired atrial septal defect/ventricular septal defect/patent
ductus arteriosus
Bicuspid aortic valve disease (no significant stenosis or
regurgitation)
Other simple defects
Defects of moderate complexity (n = 167)
Repaired tetralogy of Fallot
Coarctation of the aorta
Bicuspid aortic valve disease (with stenosis, regurgitation, or
valve replacement)
Pulmonary valve disease (with stenosis, regurgitation, or
valve replacement)
Subvalvar or supravalvar aortic stenosis
Anomalous pulmonary venous drainage and/or sinus venous
atrial septal defect
Atrioventricular canal defects
Marfan Syndrome
Other defects of moderate complexity
Defects of great complexity (n = 86)
Repaired transposition of the great arteries (atrial or arterial
switch procedure)
Univentricular anatomy (Fontan circulation)
Pulmonary atresia (all forms)
Cyanotic heart disease or Eisenmenger syndrome
Congenitally-corrected transposition of the great arteries
Other defects of great complexity

11
9
5
2
53
26
26
12
11
9
8
5
17
30
29
13
5
4
5

Classification system guided by the report of the 32nd Bethesda Conference.[8].

symptoms, and less than 1% had Class IV symptoms. Table 2
presents a distribution of the most common cardiac defects
classified as simple, of moderate complexity, or of great
complexity according to previously-published classification
schema [8].
3.2. Symptoms of depression and anxiety

Toronto, Canada Gainesville,
(n = 190)
USA (n = 90)

P value

32.3 ± 11.9

31.2 ± 10.2

49%
31%
44%
70%

59%
34%
40%
43%

0.12
0.58
0.60
b0.001

72%

62%

0.09

10%

19%

0.03

68%
32%

58%
42%

0.08

11%
63%
26%

7%
53%
40%

0.05

⁎Canadian Cardiovascular Society.

0.45

The mean BDI-II depression symptom score was 8.4 + 9.4
(range: 0 to 46). Seventy-eight percent of the sample
received scores indicative of minimal symptoms (scores
between 0 and 13), 10% received scores suggesting mild
symptoms (scores between 14 and 19), and 12% received
scores indicative of moderate to severe depressive symptomatology (scores of 20 and above). The mean STAI-T
anxiety symptom score was 36.5 + 11.4 (range: 20 to 70).
Thirty-four percent (89/260) of the patients received STAI-T
scores of 40 or higher, and a cut-off score of 40 has been used
to suggest elevated anxiety in cardiac populations [17].
Two forced entry linear regression analyses were
performed to predict BDI-II depressive symptoms and
STAI-T anxiety symptoms. Excluding patients whose questionnaires contained missing items, 225 patients fully
completed all questionnaires relevant to the prediction of
BDI-II scores and 226 patients fully completed all questionnaires relevant to the prediction of STAI-T scores. The
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final model predicted 44.5% of the variance in BDI-II scores.
As presented in Table 3, the following emerged as significant
variables within this model: greater loneliness (partial
correlation = 0.444, p b 0.001), poorer patient-perceived physical health status (partial correlation = − 0.285, p b 0.001),
and greater fear of negative evaluation (partial correlation = 0.160, p = 0.02). Neither cardiac defect complexity nor
functional status emerged as significant predictors of BDI-II
scores, even prior to the entry of social variables in the regression model.
The final regression model explained 67.4% of the
variance in STAI-T scores. As shown in Table 3, two factors,
greater loneliness (partial correlation = 0.630, p b 0.001) and
greater fear of negative evaluation (partial correlation = 0.392, p b 0.001), emerged as significant variables
within this final model. Cardiac defect complexity was not a
significant predictor of STAI-T scores, even prior to the
inclusion of social variables in the regression model.
3.3. Prevalence of mood and anxiety disorders
Of the 280 participants, 58 participated in SCID interviews. There were no significant differences between
interviewed and non-interviewed patients in terms of age,
gender, defect severity, or functional impairment. Fifty
percent (29/58) of the interviewed sample met diagnostic
criteria for a lifetime mood or anxiety disorder; 19 (33%) met
criteria for a mood disorder (Major Depressive Disorder,
Bipolar Disorder, or Dysthymic Disorder) and 15 (26%) met
criteria for an anxiety disorder (Generalized Anxiety
Disorder, Panic Disorder, Social Phobia, Specific Phobia,
or Obsessive–Compulsive Disorder). All but one of these
patients who received diagnoses responded to questions

Table 3
Determinants of symptoms of depression (n = 225) and anxiety (n = 226).
Predictors of depression symptoms
Significant variables

Standardized
coefficient (ß)

Partial
correlation

p-value

Loneliness
Perceived health status
Fear of negative evaluation

0.448
−0.269
0.147

0.444
− 0.285
0.160

b0.001
b0.001
0.02

Significant variables

Standardized
coefficient (ß)

Partial
correlation

p-value

Loneliness
Fear of negative evaluation

0.577
0.304

0.630
0.392

b0.001
b0.001

Predictors of anxiety symptoms

Note: The following variables were entered into the first block: age, gender,
clinic site (Toronto vs. Gainesville), and educational attainment (Vhigh
school vs. Nhigh school). The following health variables were entered into
the second block: cardiac defect complexity (mild, moderate or great), CCS
functional status (no functional impairment vs. any degree of functional
impairment), and perceived health status (SF-36 PCS). The following
measures of social functioning were entered into the third block: loneliness
(UCLA-L) and fear of negative evaluation (BFNE).
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about mental health treatment. Thirty-nine percent (11/28) of
patients who currently or previously met diagnostic criteria
for a mood or anxiety disorder denied ever participating in
psychotherapy or taking psychotropic medications.
Seventeen patients (29%) met diagnostic criteria at the
time of their interviews; 9 (16%) were diagnosed with a
mood disorder and 10 (17%) were diagnosed with an anxiety
disorder. Sixteen of these 17 patients answered questions
regarding current or past mental health treatment. Of these 16
patients who met diagnostic criteria at the time of study
participation, 11 (69%) were not currently participating in
psychological treatment or taking psychotropic medications.
4. Discussion
There is an increasing focus on the unique psychosocial
challenges faced by adults living with congenital heart
disease. This study, strengthened with the inclusion of
ACHD patients from two countries, highlights the high
prevalence of mood and anxiety disorders. Empirical data
regarding determinants of depression and anxiety are
necessary in order to target psychosocial interventions
specifically toward this unique patient population. The
results of this study indicate that social adjustment and
patient-perceived health status are more predictive of
depression and anxiety than medical variables.
4.1. The importance of social functioning
Two measures of social functioning (loneliness and fear of
negative evaluation) and perceived physical health status
emerged as significant correlates of depressive symptoms.
Loneliness and fear of negative evaluation emerged as
significant correlates of anxiety symptoms. Adults with
congenital heart disease may be at greater risk of social
difficulties due to several factors including impaired peer
relationships, family overprotection, and delayed progression
into independent adulthood. Many ACHD patients describe
school absences and physical limitations that restricted
participation with siblings and peers and contributed to
perceptions of social awkwardness or isolation [6]. Many
adult patients recall some degree of parental overprotection
during childhood and adolescence [5]. Some adolescents and
young adults struggle as they attempt to assume greater
independence and control over their health care and other
lifestyle matters. Social functioning appears to be particularly
salient for the quality of life (QOL) of this patient population,
as four of the five strongest determinants of their QOL are
family, job/education, friends, and leisure time [18].
Although there is likely circular causality between social
maladjustment and psychological distress, it was unexpected
that other demographic or medical factors did not emerge as
significant variables in the multivariate models predicting
symptoms of depression and anxiety. Age and being female
have been associated with increased psychological symptoms
in patients with congenital and acquired cardiac diseases [19–
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23], but these variables were not significant individual
predictors in the final regression models. Surprisingly, gender
did not emerge as a significant predictor of depressive
symptoms, even before health and social variables were entered
into the models. Similarly, although socioeconomic status (of
which educational attainment is considered a strong proxy) is
considered a strong determinant of both cardiovascular health
and psychosocial adjustment [24], education was not a
significant predictor of depressive or anxiety symptoms.
These are two examples demonstrating that the psychological
experiences of ACHD patients do not mimic those of patients
with acquired cardiac disease and studies in the field of acquired
heart disease cannot necessarily be extrapolated to the ACHD
population.
The observed relationship between social functioning and
psychological functioning was not unexpected. It is
noteworthy, however, that cardiac defect severity and
functional status did not emerge as significant individual
predictors of depression and anxiety symptoms. In fact,
cardiac defect complexity was not a significant predictor of
BDI-II or STAI-T scores even prior to the entry of social
variables in the multivariate regression models. This finding
supports the results of prior studies that did not observe a
significant relationship between cardiac defect classification
and psychosocial adjustment and/or QOL [5,25]. The results,
however, do contradict those of other studies that have
observed a link between cardiac diagnoses and psychosocial
outcomes [7,22,23]. Although these other studies have
compared subgroups of ACHD patients with respect to
psychosocial variables, this study utilized a broader
classification schema which might not allow for comparison
between individual lesions. The absence of functional status
as a significant predictor in the final model was unexpected,
as other researchers have observed a link between ACHD
patient functional and psychosocial well-being and QOL
[21,23,26,27].
4.2. High prevalence of mood and anxiety disorders
Fifty percent of interviewed patients met diagnostic criteria
for a current or past mood or anxiety disorder (33% met criteria
for a lifetime mood disorder; 26% met criteria for a lifetime
anxiety disorder). Approximately one-third met diagnostic
criteria at the time of their interviews (16% met criteria for a
current mood disorder and 17% met diagnostic criteria for a
current anxiety disorder). These results are consistent with
those of two American studies of ACHD patients that
employed a clinical interview methodology in which the
observed point prevalence of psychiatric disorders was 28%
(8/29 patients) and 35% (8/22 “well-adjusted” patients) [6,7].
The advantages of the current study include a larger sample
size, the utilization of a validated clinical interview to improve
diagnostic accuracy [28], and the inclusion of patients from
two centres in two different countries. It must also be noted that
in contrast to North American studies, published European
data suggest that the psychological functioning of ACHD

patients is equal or superior to that of the general population
[25,29]. Thus, the unique patient characteristics within a
specific geographic region or ACHD clinic catchment area
must not be overlooked.
It is helpful to compare the prevalence of psychiatric
disorders among ACHD patients with the prevalence observed in general population, although methodological variation prevents a direct comparison. The results of a study of
9282 American adults revealed the following lifetime
prevalence of DSM-IV disorders: mood disorder (21%),
anxiety disorder (29%), impulse control disorder (25%),
substance use disorder (15%), and any disorder (46%) [30].
Within this same sample, the 12-month prevalence of mood
disorders was 10% and the 12-month prevalence of anxiety
disorders was 18% [31]. The results of a study of 9953
Canadians living in the province of Ontario indicated that the
12-month prevalence of mood disorders was 5% and the 12month prevalence of anxiety disorders was 12% [32]. Results
from the 2003 Joint Canada/United States Survey of Health
revealed that the 12-month prevalence of major depression
was similar between Canadians (8%) and Americans (9%)
[33]. Therefore, it appears that the 12-month prevalence of
anxiety disorders is similar among ACHD patients in this
study (17%) and the general population (12–18%). The 12month prevalence of mood disorders, however, appears
higher among ACHD patients (16%) than has been reported
in the general population (5–10%).
Approximately 40% of the patients with lifetime diagnoses
of mood and/or anxiety disorders denied any history of
psychotherapy or psychotropic medications. Further, approximately 70% of the patients who met diagnostic criteria at the
time of study participation were not engaged in mental health
treatment. Therefore, a large proportion of ACHD patients
with clinically significant depression and anxiety do not
receive appropriate mental health treatment. There are several
possible reasons for this. First, patients might be unaware that
their symptoms are of clinical significance and that mental
health treatment would be recommended. Second, health
professionals working with ACHD patients might be unaware
that patients are experiencing significant anxiety or depression.
This was clearly illustrated by the results of a previous study in
which 8 of 22 ACHD patients who were considered “welladjusted” by their medical team met psychiatric diagnostic
criteria [7]. Third, patients might not be interested in mental
health treatment or have the necessary resources, including
time, financial abilities, and the availability of suitable mental
health professionals.
4.3. Study limitations
Potential sample biases regarding the psychosocial
assessment of ACHD patients have previously been noted
[4]. Patients who did not possess the language or cognitive
abilities to complete written study questionnaires were
excluded from participation. In addition, the sample was
drawn from ACHD patients receiving follow-up care for
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congenital heart defects at hospital-based facilities with
programs of research. The majority of individuals born with
heart defects do not receive specialized ACHD care, and
thus study results are not generalizable to the entire population of ACHD patients. It is unknown whether patients
not receiving specialized care have superior or poorer psychosocial functioning. Study results are best generalized to
patients who receive treatment at tertiary ACHD centers.
Further, conclusions based on the prevalence of mood and
anxiety disorders are drawn from a subset (58 patients) of
the sample.
It is also improper to draw conclusions regarding international differences from a study of ACHD patients from only
two clinics. Although there were differences in socioeconomic
factors between the two samples, clinic site did not emerge as a
significant predictor of either depressive or anxiety symptoms.
Further multi-site studies are encouraged.
Finally, patient functional status was quantified by subjective, rather than objective assessment. This study categorized
the functional status of ACHD patients using the CCS classification schema, whereas other researchers have utilized
objective measures of cardiopulmonary functioning (e.g., maximum oxygen uptake) [26,27]. The objective assessment of
functional status is encouraged in future studies.
5. Conclusions
These results, particularly the high incidence and undertreatment of psychiatric disorders, prompt increased attention
to the psychosocial needs of this patient population. In
addition to potential medical residua that might present in
adulthood, ACHD patients have a notable risk of psychosocial difficulties. Although this study focused on depression,
anxiety, and social functioning, the broader spectrum of
potential psychosocial challenges of ACHD patients must not
be ignored. In order to understand the psychological experiences of ACHD patients, greater attention should be
given to patient-perceived health status and social functioning, as these variables were more predictive of depression
and anxiety than demographic variables or physician-rated
health.
Despite increasing awareness of the psychological impact
of congenital heart disease, clinical care guidelines are likely
under-utilized due to limitations of time, cost, and mental
health personnel. The results of this study, however, underscore the inclusion of mental health professionals in ACHD
programs. There is also a need for the development and
evaluation of psychosocial interventions targeted specifically
toward this unique patient population. Although there are
currently no published intervention studies focused on
psychological distress in adolescents or adults with congenital heart disease, the identification of loneliness and
social anxiety as the strongest correlates of symptoms of
depression and anxiety should prompt inclusion of social
interaction strategies in the content of future psychological
interventions.

163

Acknowledgement
The authors of this manuscript have certified that they
comply with the Principles of Ethical Publishing in the
International Journal of Cardiology [34].
References
[1] Warnes CA. The adult with congenital heart disease: born to be bad?
J Am Coll Cardiol 2005;46:1–8.
[2] Marelli AJ, Mackie AS, Ionescu-Ittu R, Rahme E, Pilote L. Congenital
heart disease in the general population: changing prevalence and age
distribution. Circulation 2007;16:163–72.
[3] Oechslin EN, Harrison DA, Connelly MS, Webb GD, Siu SC. Mode
of death in adults with congenital heart disease. Am J Cardiol
2000;86:1111–6.
[4] Kovacs AH, Silversides C, Saidi A, Sears SF. The role of the psychologist
in adult congenital heart disease. Cardiol Clin 2006;24:607–18.
[5] Brandhagen DJ, Feldt RH, Williams DE. Long-term psychologic
implications of congenital heart disease: a 25-year follow-up. Mayo
Clin Proc 1991;66:474–9.
[6] Horner T, Liberthson R, Jellinek MS. Psychosocial profile of
adults with complex congenital heart disease. Mayo Clin Proc 2000;
75:31–6.
[7] Bromberg JI, Beasley PJ, D’Angelo EJ, Landzberg M, DeMaso DR.
Depression and anxiety in adults with congenital heart disease: a pilot
study. Heart Lung 2003;32:105–10.
[8] Care of the Adult with Congenital Heart Disease. Presented at the 32nd
Bethesda Conference, Bethesda, Maryland, October 2–3, 2000. J Am
Coll Cardiol 2001;37:1161–1198.
[9] Beck AT, Steer RA, Brown GK. Beck Depression Inventory—Second
edition manual. San Antonio, TX: The Psychological Corporation;
1996.
[10] Spielberger CD. Manual for the State-Trait Anxiety Inventory STAI
(Form Y). Palo Alto, CA: Mind Garden; 1983.
[11] Leary MR. A brief version of the Fear of Negative Evaluation Scale.
Personality Social Psychol Bull 1983;9:371–6.
[12] Russell DW. The UCLA Loneliness Scale (Version 3): reliability,
validity and factor structure. J Person Assess 1996;66:20–40.
[13] Ware JE, Sherbourne CD. The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Med Care
1992;30:473–83.
[14] First MB, Spitzer RL, Gibbon M, Williams JBW. Structured clinical
interview for DSM-IV-TR Axis I disorders, Research Version, Nonpatient edition. (SCID-I/NP). New York: Biometrics Research, New
York State Psychiatric Institute; November 2002.
[15] American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 4th ed. Washington, DC: American Psychiatric
Association; 1994.
[16] Suls J, Rothman A. Evolution of the biopsychosocial model: prospects and challenges for health psychology. Health Psychol 2004;23:
119–25.
[17] Frasure-Smith N, Lesperance F, Talajic M. The impact of negative
emotions on prognosis following myocardial infarction: is it more than
depression? Health Psychol 1995;14:388–98.
[18] Moons P, Van Deyk K, Marquet K, et al. Individual quality of life in
adults with congenital heart disease: a paradigm shift. Eur Heart J
2005;26:298–307.
[19] Frasure-Smith N, Lesperance F, Juneau M, Talajic M, Bourassa MG.
Gender, depression, and one-year prognosis after myocardial infarction. Psychosom Med 1999;61:26–37.
[20] van Rijen EH, Utens EM, Roos-Hesselink JW, et al. Longitudinal
development of psychopathology in an adult congenital heart disease
cohort. Int J Cardiol 2005;99:315–23.
[21] Popelova J, Slavik Z, Skovranek J. Are cyanosed adults with congenital
cardiac malformations depressed? Cardiol Young 2001;11:379–84.

164

A.H. Kovacs et al. / International Journal of Cardiology 137 (2009) 158–164

[22] Saliba Z, Butera G, Bonnet D, et al. Quality of life and perceived
health status in surviving adults with univentricular heart. Heart
2001;86:69–73.
[23] van Rijen EH, Utens EM, Roos-Hesselink JW, et al. Medical predictors
for psychopathology in adults with operated congenital heart disease.
Eur Heart J 2004;25:1605–13.
[24] Alter DA, Iron K, Austin PC, Naylor CD, for the SESAMI Study
Group. Socioeconomic status, service patterns, and perceptions of care
among survivors of acute myocardial infarction in Canada. JAMA
2004;291:1100–7.
[25] Utens EM, Bieman HJ, Verhulst FC, Meijboom FJ, Erdman RA, Hess
J. Psychopathology in young adults with congenital heart disease:
follow up results. Eur Heart J 1998;19:647–51.
[26] Rose M, Kohler K, Kohler F, Sawitzky B, Fliege H, Klapp BF.
Determinants of the quality of life of patients with congenital heart
disease. Qual Life Res 2005;14:35–43.
[27] Norozi K, Zoege M, Buchhorn R, Wessel A, Geyer S. The influence of
congenital heart disease on psychological conditions in adolescents
and adults after corrective surgery. Congen Heart Dis 2006;1:282–8.
[28] Shear MK, Greeno C, Kang J, et al. Diagnosis of nonpsychotic patients
in community clinics. Am J Psychiatry 2000;157:581–7.

[29] van Rijen EHM, Utens EMWJ, Roos-Hesselink JW, et al. Psychosocial
functioning of the adult with congenital heart disease: a 20–33 years
follow up. Eur Heart J 2003;24:673–83.
[30] Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE.
Lifetime prevalence and age-of-onset distributions of DSM-IV
disorders in the National Comorbidity Survey Replication. Arch Gen
Psychiatry 2005;62:595–602.
[31] Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE.
Prevalence, severity, and comorbidity of 12-month DSM-IV disorders
in the National Comorbidity Survey Replication. Arch Gen Psychiatry
2005;62:617–27.
[32] Offord DR, Boyle MH, Campbell D, et al. One-year prevalence of
psychiatric disorder in Ontarians 15 to 64 years of age. Can J Psychiatry
1996;41:559–63.
[33] Vasiliadis H, Lesage A, Adair C, Wang PS, Kessler RC. Do Canada
and the United States differ in prevalence of depression and utilization
of services? Psychiatric Services 2007;58:63–71.
[34] Coats AJ. Ethical authorship and publishing. Int J Cardiol 2009;131:
149–50.

