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Abstract.

PURPOSE: The current study aimed ine the prevalence of specific psychiatric disorders, identify predictors
associated with these disorders, and, s the quality of life (QoL) among children with congenital heart disease.

included 204 children with strud genital heart defects (CHD). In addition to assessing QoL with the Pediatric Quality
of Life Inventory scale, t 1 ernational Neuropsychiatric Interview for Children and Adolescents was utilized to
identify psychiatric disord@e children studied.

RESULTS: Children with were at increased risk for mood and anxiety disorders. They were also more susceptible to
obsessive-compulsive disorder than the comprative healthy group. In children with CHD, the cyanotic group demonstrated

a greater decrease in QoL than the acyanotic group.
CONCLUSION: Children with CHD have an increased risk of psychiatric disorders and a lower overall QoL score.

METHODS: This comparativ ectional study was conducted in the National Heart Institute outpatient clinics. It
)
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1. Introduction

Congenital heart defects (CHD) are the most preva-
!Co authors. lent congenital disorders, affecting 1% of live births
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Even though the overall mortality rate has
decreased, patients with complex CHD frequently
require multiple interventions throughout their lives,
and many surgical and medicinal treatments are pal-
liative in nature [2]. Due to improved survival, more
adolescents are being diagnosed with CHD, which
has increased awareness of non-cardiac comorbidi-
ties, such as general mental health [2].

The majority of children and adolescents with
CHD are at risk for developing non-cardiac morbidi-
ties due to the lifelong effects and complications of
the underlying heart disease [3]. Likewise, medical
limitations and a series of life-altering events, such as
repeated hospitalizations and ongoing medical emer-
gencies, may have a significant adverse effect on the
mental health of adolescents and adults [3].

Congenital heart disease increases the likelihood
of emotional distress symptoms such as sadness and
anxiety in children and adolescents. Emotional dis-
tress is well-known to impair quality of life (QoL),
psychosocial functioning, and life satisfaction [4].

This study aimed to assess the prevalence of certain
psychiatric disorders, identify predictors associated
with these disorders, and assess QoL among children
with congenital heart diseases.

2. Methods

2.1. Study design

A comparative cross-section SQ w

ducted in the outpatient clinics O tional Heart
Institute, Giza, Egypt, in the m March 2021
to August 2022. The s pgiided 204 children
between the age of five\gnd ¥6 years with structural
CHD, as confirmed by ech8€ardiogram. The compar-
ison group included 204 healthy children of matched
age and sex who were randomly selected relatives
of children with CHD. Children with intellectual
disability, comorbid psychiatric or neurological dis-
orders, or other chronic systemic diseases, as well as
those with a history of psychotropic drug use, were
excluded from the study.

2.2. Sample size and sampling technique

The sample size needed for this study was
calculated based on the reported prevalence of psy-
chological disorders among children with CHD
(18.2%) [5]. An alpha level of 5% and power of 80%
determined a minimum required sample size of 187
candidates. Assuming a nonresponse rate of 10%,

<&

the final sample size was 204 children with CHD.
A systematic random technique was used to select
participants.

All participants were evaluated as follows:

1. A self-constructed questionnaire was used for
obtaining participants’ demographic data such
as age, sex, level of education, and medical his-
tory of all patients with CHD (the age of onset of
symptoms, diagnosis of CHD, previous cardiac
catheterization, and previous cardiac surgery).
The Fahmy and El Sherbini questionnaire was
used to determine socioeconomic status (SES)
[6].

2. The Mini-Internatignal Neuropsychiatric Inter-
view for Chilanrnd Adolescents (MINI-

KID), a brieffst ed diagnostic interview,
was used tQ 0r psychiatric disorders and
suicidalj hildren and adolescents aged six
tol hsdCveloped in collaboration between

ts/clinicians in the USA and Europe

A
@wa based on the Diagnostic and Statistical
ual of Mental Disorders, 4th edition (DSM-

Q IV) and International Classification of Diseases,

10th revision (ICD-10) [7]. The Arabic version
of the MINI-KID utilized in the present study
has been proven to be valid [8].

Each part of MINI-KID included screening and
diagnostic questions, with 2-4 screening questions
for each disorder using branching tree logic. If the
screening questions were answered positively, addi-
tional symptom questions for the specific disorder
were asked. Each question was formatted in the
binary “yes/no” format.

MINI-KID administration takes approximately 30
minutes. The interview is administered to the child
along with the parent(s), although it can be adminis-
tered to adolescents without the presence of a parent.
In addition, the test was administered by a psychiatrist
with at least five years of experience diagnosing neu-
ropsychiatric disorders in children. The MINI-KID
has exhibited inter-rater reliability, test-retest reliabil-
ity, and validity based on an examination of a sample
of children and adolescents [9].

3. The Pediatric Quality of Life Inventory
(PedsQL)

The PedsQL is a modular approach to measure
health-related quality of life (HRQoL) in healthy chil-
dren and adolescents and those with acute and chronic
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Table 1
Baseline characteristics among studied groups
Items Patients with Healthy group P value
congenital heart (n=204)
defects (n=204)
Age group
5-10 106 (52.0%) 100 (49.0%) 0.5
11-18 98 (48.0%) 104 (51.0%)
Sex
Male 111 (54.4%) 99 (48.5%) 0.2
Female 93 (45.6%) 105 (51.5%)
Weight/kg 30.9+8.3 31.9+8.3 0.2
Height/cm 136.2£15.8 137.5+£15.5 04
Body Mass Index Z score -0.06+0.9 -0.06+1 0.2
Level of education
Primary 128 (62.7%) 133 (65.2%) 0.6
Preparatory 76 (37.3%) 71 (34.8%)
Residence
Urban 151 (74.0%) 154 (75.5%) 0.7
Rural 53 (26.0%) 50 (24.5%)
Socioeconomic Status
Low 109 (53.4) 102 (50% 0.4
Middle 83 (40.7%) 94 (46 %
High 12 (5.9%) o

health conditions. The questionnaire can be filled out
by both parents (the Proxy Report) and children and
adolescents (the Self-Report). The 23-item PedsQL
compromises four Generic Core Scales (eight item:
for physical functioning and five items for each e&
tional, social, and school functioning), whic re
designed to measure the core dimensions pf Qeal
as delineated by the World Health Organt 0,

111. Q~Q~

1Sciences (SPSS)

3.1. Statistical analysis

The Statistical Packag,
software, version 21 (SPSS ¥nc., Chicago, Illinois,
USA), was used for data affalysis. Continuous vari-
ables were reported as means = standard deviations
and compared using the independent samples t-test
based on normality tests. Median and interquar-
tile range were used with nonparametric continuous
variables, and the Kruskal-Wallis test was used for
comparison between more than two groups. The fre-
quencies and percentages of categorical variables
were summarized and compared using chi-square or
Fisher exact tests. The P-value was considered sig-
nificant at <0.05.

4. Results

Table 1 shows the main characteristics of the 408
participants enrolled in this study. There were no

stati@y significant differences in age, sex, educa-
fog, resilence, weight, height, BMI, or SES between

en with CHD and the healthy comparative
up.

The cardiac characteristics among the CHD group
are illustrated in Table 2.

Regarding psychiatric disorders among the stud-
ied children, mood disorders were more prevalent
among children with CHD than healthy chil-
dren (30.4% vs 11.3% respectively). Children with
CHD were five times more likely to have anxi-
ety disorders. Also, 18.6%, 18.1%, and 16.2% had
social phobia, general anxiety disorder, and sepa-
ration anxiety, respectively, and 9.3% of children
with CHD reported panic attacks. The prevalence
of attention-deficit/hyperactivity disorder (ADHD),
obsessive-compulsive disorder (OCD), tic disorders,
and anorexia were 12.3%, 8.3%, 6.4%, and 3.9%,
respectively, among children with CHD, compared to
5.4%, 2.0%, 1.0%, and 0.5% among the comparison
group. There were statistically significant differences
between the two groups (Table 3).

Table 4 shows higher prevalence of mood, behav-
ioral, and anxiety (social phobia) disorders in the
cyanotic group compared to acyanotic group. Also,
the cyanotic group had a higher prevalence of
anorexia than the acyanotic group.

Table 5 illustrates the relationship between psy-
chiatric disorders and sociodemographic and disease
status. Mood disorders were more prevalent in
females, adolescents in preparatory education, chil-
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Table 2
Cardiac characteristics among patient group

Items Frequency (%)
Acyanotic congenital heart defects group

ASD 26 (12.7)

VSD 33(16.2)

PDA 20 (9.8)

CoA 14 (6.9)

Others 40 (19.6)
Cyanotic congenital heart defects group

F4 27 (13.2)

TGA 18 (8.8)

DORV 17 (8.3)

Others 9(4.4)
Age at diagnosis of heart disease

First year of life 100 (49.0)

1-5 years 54 (26.5)

>5 years 50 (24.5)
History of previous cardiac surgery

No 64 (31.4)

One time 85 (41.7)

Two times or more 55 (27.0)
History of previous cardiac catheterization

No 107 (52.5)

One time 57 (27.9)

Two times or more 40 (19.6)
Frequency of hospital admission

One time 110 (53.9)

Two times 76 (37.3)

Three times 18 (8.8)

Patent Ductus Arterious, CoA: Coarctation of Aorta, F4: 1
tetralogy, TGA: Transposition of Great Arteries, DORV:fDoul

Outlet Right Ventricle. @

ASD: Atrial Septal Defect, VSD: Ventricular Septal Defect, P&
0

Behavioral disorders were more prevalent among
children who were diagnosed with cardiac disease in
their first year of life and those who were not exposed
to cardiac surgery.

A more marked reduction of QoL occurred in cyan-
otic children than acyanotic children in comparison
to the healthy comparative group (Table 6, Fig. 1).

5. Discussion

Children with chronic illnesses are more likely to
exhibit emotional, behavioral, and psychiatric symp-
toms, which may be dug,to frequent hospitalization
and physical limitatio posed by the illness itself
[12].

riteria for major depressive dis-

order. T linfd is consistent with the findings
report ta et al. [13]; in contrast, Awaad and
Dar [12 and Muller et al. [15] reported a lower

gvalchge among their studied groups (18.3% and

), respectively). Nousi et al. [16] has explained
il the development of depression in children with

HD may be due to higher frequency of operations
and the presence of postoperative scars that alter body
image, as well as the delay in physical development.
A higher prevalence of depression in the present study
may be attributable to the timing of the study, which

dren who were diagnosed with card se after was done during the COVID-19 pandemic.

5 years of life, those with recu oYpital admis- Preparatory education and recurrent hospital

sion, and those who had fre rdiac surgery or admission were considered risk factors for devel-

catheterization. oping depressive symptoms in the studied children
O Table 3
Distribution of psychiatric disorders among studied groups
Items Patients with Healthy group OR (CI 95%)
congenital heart (n=204)
defects (n=204)

-Mood Disorders 62 (30.4%) 23 (11.3%) 3.4 (2-5.8)*
Depression 50 (24.5%) 13 (6.4%) 4.7 (2.5-9.1)*
Dysthymia 21 (10.3%) 9(4.4%) 2.5 (1.1-5.6)*
Mania 15 (7.4%) 5(2.5%) 3.1(1.1-8.9)*

-Anxiety disorders 109 (53.4%) 36 (17.6%) 5.3 (3.4-8.4)*
Generalized anxiety disorder 37 (18.1%) 11 (5.4%) 3.9 (1.9-7.8)*
Panic 19 (9.3%) 4 (2.0%) 5.1 (1.7-15.3)*
Separation anxiety 33 (16.2%) 7 (3.4%) 54 (2.3-12.5)*
Social phobia 38 (18.6%) 9 (4.4%) 4.9 (2.3-10.5)*
Specific phobia 23 (11.3%) 11 (5.4%) 2.2 (1.1-4.7)*

-Behavioral Disorders (Attention deficit hyperactivity disorder) 25 (12.3%) 11 (5.4%) 24 (1.2-5.1)*

-Suicide 18 (8.8%) 0 (0.0%)

-Obsessive compulsive disorder 17 (8.3%) 4 (2.0%) 4.5 (1.5-13.7)*

-Tic disorder 13 (6.4%) 2 (1.0%) 6.9 (1.5-30.7)*

-Eating Disorders (Anorexia) 8 (3.9%) 1(0.5) 8.3 (1.1-16.8)*

OR: odds ratio, CI: confidence interval. *Confidence interval above 1 which means significant differences (P value <0.05).
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Table 4
Distribution of psychiatric disorders among cyanotic and acyanotic patients
Items Cyanotic Acyanotic OR (CI 95%)
patients (n="70) patients
(n=134)

-Mood Disorders 36 (51.4%) 26 (19.4%) 4.4(2.3-8.3)*
Depression 29 (41.4%) 21 (15.7%) 3.8 (1.9-7.4)*
Dysthymia 12 (17.1%) 9 (6.7%) 2.9 (1.1-7.2)*
Mania 13 (18.6%) 2 (1.5%) 15 (3.3-28.8)*

-Anxiety disorders 44 (62.9%) 65 (48.5%) 1.8 (0.99-3.2)
Generalized anxiety disorder 14 (20.0%) 23 (17.2%) 1.2 (0.6-2.5)
Panic 5(7.1%) 14 (10.4%) 0.6 (0.2-1.9)
Separation anxiety 7 (10.0%) 26 (19.4%) 0.5(0.2-1.1)
Social phobia 24 (34.3%) 14 (10.4%) 4.4 (2.1-9.3)*
Specific phobia 7 (10.0%) 16 (11.9%) 0.8 (0.3-2.1)

-Behavioral Disorders (Attention deficit hyperactivity disorder) 4 (5.7%) 21 (15.7%) 0.3 (0.1-0.9)*

-Suicide 10 (14.3%) 8 (6.0%) 2.6 (0.99-6.9)

-Obsessive compulsive disorder 7 (10.0%) 10 (74% 1.4 (0.5-3.8)

-Tic disorder 4 (5.7%) 9 (6. 0.8 (0.2-2.8)

-Eating Disorders (Anorexia) 6 (8.6%) m 6.2 (1.2-31.5)*

OR: odds ratio, CI: confidence interval. *Confidence interval above 1 which means signific

Wes (P value <0.05).

Table 5

Relationship between some psychiatric disorders and socio@ic and disease status
Mood Disorders y dsorders Behavioral disorders

Yes No Yes No Yes No

Age group hd

5-10 16 (25.8)* 90 (63.4) 7) 54 (56.8) 16 (64.0) 90 (50.3)

11-18 46 (74.2) 52 (36.6 52.3) 41 (43.2) 9 (36.0) 89 (49.7)
Sex

Male 22 (35.5)* 89(62. 52 (47.7)* 59 (62.1) 14 (56.0) 97 (54.2)

Female 40 (64.5) 7.3) 57 (52.3) 36 (37.9) 11 (44.0) 82 (45.8)
Level of education

Primary 24 (38.7)* 0 2) 64 (58.7) 64 (67.4) 20 (80.0) 108 (60.3)

Preparatory 38 (61. (26.8) 45 (41.3) 31(32.6) 5(20.0) 71 (39.7)
Residence

Urban 1 . 37 (26.1) 77 (70.6) 74 (77.9) 17 (68.0) 134 (74.9)

Rural 105 (73.9) 32(29.4) 21 (22.1) 8 (32.0) 45 (25.1)
Socioeconomic Status

Low @( 1.9) 83 (58.5) 56 (51.4) 53 (55.8) 13 (52.0) 96 (53.6)

Middle C (53.2) 50 (35.2) 47 (43.1) 36 (37.9) 12 (48.0) 71(39.7)

High 3(4.8) 996.3) 6(5.5) 6(6.3) 0(0.0) 12 (6.7)
Age at diagnosis of heart disea

At 1% year of life 25 (40.3)* 75 (52.8) 55 (50.5) 45 (47.4) 19 (76.0)* 81 (45.3)

1-5 years 9 (14.5) 45 (31.7) 22 (20.2) 32 (33.7) 6 (24.0) 48 (26.8)

>5 years 28 (45.2) 22 (15.5) 32(29.4) 18 (18.9) 0(0.0) 50 (27.9)
Hospital admission

Single admission 14 (22.6)* 96 (67.6) 43 (39.4)* 67 (70.5) 17 (68.0) 93 (52.0)

Multiple admissions 48 (77.4) 46 (32.4) 66 (60.6) 28 (29.5) 8 (32.0) 86 (48.0)
Cardiac surgery

No 6 (9.7)* 58 (40.8) 32 (29.4)* 32 (33.7) 15 (60.0)* 49 (27.4)

One time 24 (38.7) 61 (43.0) 37 (33.9) 48 (50.5) 6 (24.0) 79 (44.1)

Two times or more 32 (51.6) 23 (16.2) 40 (36.7) 15 (15.8) 4 (16.0) 51 (28.5)
History of catheterization

No 19 (30.6)* 88 (62.0) 46 (42.2)* 61 (64.2) 14 (56.0) 93 (52.0)

One time 15 (24.2) 42 (29.6) 33 (30.3) 24 (25.3) 7 (28.0) 50 (27.9)

Two times or more 28 (45.2) 12 (8.5) 30 (27.5) 10 (10.5) 4(16.0) 36 (20.1)

*Significant differences between groups (P value <0.05).

with CHD. Awaad and Darahim [14] found that chil-
dren with low literacy and those with CHD who had
symptoms were at higher risk for depression.

The present investigation of other mood disorders
revealed that 10.3% of children with CHD had dys-
thymia and 7.4% had mania; this is supported by
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Table 6
Pediatric Quality of Life Inventory 4.0 generic core scales among studied children
Items Healthy children Acyanotic Cyanotic P value
(n=204) (n=134) (n=170)

Generic total score

Median (Q3-Q1) 92 (93.75-90.75) 46.25 (46.7-46.2) 24.5(25.7-23.2) <0.01*
Physical functioning

Median (Q3-Q1) 95 (100-93) 40 (40-37) 28 (28-28) <0.01*
Emotional functioning

Median (Q3-Q1) 90 (95-90) 50 (50-50) 35(35-30) <0.01*
Social functioning

Median (Q3-Q1) 95 (95-90) 50 (55-50) 25 (25-25) <0.01*
School functioning

Median (Q3-Ql) 85 (90-85) 45 (45-45) 15 (15-5) <0.01*
Psychosocial health summary

Median (Q3-Q1) 90 (91.7-90) 48.3 (50-48.3) 23.3(25-21.7) <0.01*

*Significant differences between groups (P value <0.05).

previous research [17, 18], which has indicated that
adolescents with CHD are at an increased risk for
psychological comorbidities.

The prevalence of suicidal thoughts was recorded
in the studied children with CHD more often than in
the healthy comparative group. This is in agreement
with Ferro et al. [19], who reported that adoles-
cents and young adults with chronic illness had more
likelihood of suicidal thoughts and behaviors and sug-

development of psychiatric disorders, which t
increases the risk for suicidal behavior.

The present work reported that 18.1%
of the children with CHD had genera
anxiety disorder, respectively; thi
Oliveret al., who found that 18.1 2% of chil-
dren with CHD had generalgnd aration anxiety
disorders, respectively. .% al study by Oliver
et al. [20] reported that @n aged 7-16 years with
CHD had significantly hi evels of health anxiety.
Similarly, Fbgbrbsan et al. [21] reported that chil-
dren with cyanotic CHD between the ages of six and
10 were 13.5 times more likely to exhibit anxious
behavior than the healthy control group.

Female gender and an increase in the frequency
of admission were considered risk factors for anxi-
ety disorders. Similarly, Areias et al. [22] found that
female gender and complex forms of CHD were asso-
ciated with higher levels of anxiety and depression in
hospitalized patients. This result may be due to the
fact that females are more emotionally sensitive and
exhibit more internalizing disorders, such as depres-
sion and anxiety, than boys [23]. In contrast, boys
tend to conceal their mental health issues and have a
higher prevalence of externalizing disorders, such as
antisocial personality disorder and dependence [23].

The increased e of anxiety, panic dis-
orders, and sqQe dadsSpecific phobias in children
with congeni@art disease could be explained
by the at they had fewer opportunities to

deve opriate social skills due to higher rates

of m@lly-related school absences [24].

the®present study, 8.3% of the studied children
@CHD had OCD and repeated hospitalization
S

associated with increased risk for the devel-

@pment of OCD. This result is supported by the

gested that chronic illness increases the risk for&
b

findings of Geyer et al. [25], who found that patients
with coronary heart disease had significantly different
obsessive-compulsive thoughts than healthy controls.
In addition, it was observed that females with CHD
were at a higher risk for OCD than males, which may
be explained by the hypothesized role of ovarian hor-
mones in the pathogenesis of OCD, placing females
at a higher risk during and after menarche [26].

The studied children with CHD presented with
more tic disorders than healthy controls. This may be
explained by comorbid symptoms of anxiety, OCD,
and depression; tic disorders are frequently comor-
bid with other psychiatric symptoms, such as ADHD,
OCD, depression, and anxiety disorders [27].

Increased risk of ADHD was noticed in the chil-
dren with CHD (12.3% compared to 7.4% of the
healthy controls). This is consistent with Fbgbrbsan
et al. [21] and Gonzalez et al. [5], who found that
11.6% and 5.1%, respectively, of their studied chil-
dren with CHD had ADHD. Moreover, Yamada et
al. [28] reported that the prevalence of ADHD was
29% among children aged 7-15 years undergoing any
open-heart surgery.

The cause of behavioral disorders in children with
CHD is still unclear; Rollins et al. [29] suggested that
ADHD-related behavior in children with CHD may
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Fig. 1. Pediatric Quality of Life Inventory 4.0 generic core scales among studied children.

be due to altered brain white matter microstructure
caused by a prolonged type of hypoxia and cyanosis.

In the present work, the cyanotic group had a
higher frequency of mood disorders, anxiety disor-
ders, social phobia, ADHD, and anorexia compared
to the acyanotic group. This finding aligns with
Cohen et al. [30], who reported that adolescents
with severe/cyanotic heart disease exhibited higher
levels of depression and lower self-esteem than ado-
lescents with moderate to mild heart disease and
age-matched healthy controls. Previous studies have

also concluded that children with complex CHD who
underwent surgery had worse psychosocial adjust-
ment [31, 32].

Psychiatric disorders in the cyanotic group may be
explained by early physiological risk factors, such
as brain immaturity in utero, perioperative hemody-
namic changes, and systemic inflammation. These
events may negatively impact neurobiological devel-
opment, changing how children respond to stressors
in the long run and raising the likelihood of psychi-
atric morbidities [33, 34].
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In the present work, all scores of QoL dimensions,
including physical, emotional, social, and school
functioning, were reduced in children with CHD
compared to controls. This finding concurs with pre-
vious reports that have studied the quality of life in
children with CHD [35, 36]. In contrast, Sertgelik et
al. [37] found that school and family sub-dimensions
of total QoL scores were unaffected in children with
CHD. This discrepancy may be due to differences in
the environment of the studied sample.

Reduction in total QoL score was observed more
often in the cyanotic group. Sertcelik et al. [36] and
Tahirovic et al. [37] have also reported that QoL per-
ception was poorer in children with cyanotic CHD
compared with acyanotic groups.

6. Conclusion and recommendation

Children with CHD have an increased risk of var-
ious psychiatric disorders and an overall reduction
of QoL. Regular psychiatric follow-up and cooper-
ation between pediatric cardiology and psychiatric
physicians is essential for early intervention. Pro-
grams are needed to enhance exercise function
capacity, support the self-confidence of patie nd
their families to take partin age-appropriate gctiyitie;
encourage proper nutrition, and provideled@cation

that fulfills the needs of those chil € with
recurrent school absence. 2
7. Limitations of the s yO

The significant limitation of this study was that
it was conducted during the COVID-19 pandemic,
which may have increased the prevalence of psy-
chological disorders in the studied children. Also,
a relatively small cohort was used; further research
with a large number of participants is needed.

8. Strengths of the study

The study was done in a low-income country
(Egypt) and included multiple psychiatric disorders
in addition to the QoL assessment among children
who had not previously complained of this prob-
lem. Also, the cyanotic group was included in the
comparison, which has not been previously studied.
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