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Anxiety Levels of Children During Electrophysiological
Study

Elektrofizyolojik Calisma Sirasinda Cocuklarda Anksiyete
Diizeyleri

Tiilay Demircan ©, Gonca Ozyurt @, Baris Guven®, Kay Eliagik ®, Nazmi Narin ©
Cem Karadeniz®

ABSTRACT

Amag: Elektrofizyolojik ¢alisma (EFC) tasikardi tani ve tedavisinde kullaniimaktadir. Bu ¢alismanin amaci EFC énc-
esi cocuklardaki anksiyete seviyesini tespit etmektir.

Yéntem: Bu kesitsel calismaya Mart ve Eyliil 20189 tarihleri arasinda EFC icin hastaneye yatirilan 45 olgu alindi. 8-18
yas arasicocuklardan olusan hasta grubu yas ve cinsiyet uyumlu kontrollerle karsilastirildi (n=46). Cocuklarda ank-
siyete bozukluklarini tarama 6lgedi (Screen for Child Anxiety Related Emotional Disorders (SCARED) kullanilarak
¢ocuklardaki anksiyete siddeti degerlendirildi.

Bulgular: Calisma grubundaki hastalarin yas ortalamasi 13,91+2,84 yil, 23 kizve 22 erkek idi. Aritmi nedeniyle
isleme alinan olgularin tanilari %44,4 atriyoventrikiiler reentran tasikardi, %31 AV nodal reentran tasikardi, %22,2
ventrikiiler tasikardi, %8,8 sinlis tasikardisi ve %4,4 atriyal flatter idi. Elektrofizyolojik ¢alisma islemi igin hastaneye
yatirilan ¢ocuklarda anksiyete diizeyleri kontrol grubuna gére daha yiiksek olarak bulundu (p<0,001).

Sonug: Bildigimiz kadariyla, ¢alismamiz Tiirkiye'de tasikardi nedeniyle EFC yapilan ¢ocuklarda anksiyete diizeyini
élgen ilk ¢alismadir. Elektrofizyolojik ¢alismai slemi ¢ocuklarda anksiyeteyi artirmaktadir. Anksiyeteyi azaltan
yontemlerin ¢alisildigi ileri ¢alismalara ihtiyag vardir.

Anahtar kelimeler: Anksiyete, elektrofizyolojik ¢alisma, aritmi
(074

Objective: Electrophysiological study (EPS) has been widely used in the diagnosis and treatment of tachycardia. The
objective of this study was to determine the anxiety levels in children before EPS procedure.

Method: Patients (n=45) who were hospitalized for EPS between March and September of 2019 were included n
this cross-sectional study, The patient group consisting of children aged 8-18 years old was compared with age-
and sex- matched controls (n=46). We evaluated the severity of anxiety at the time of assessment using the Screen
for Child Anxiety Related Emotional Disorders (SCARED) scale. The forms were filled out by both children and their
parents.

Results: The mean age of the patients in the study group consisting of 23 girls and 22 boys was 13.91+2.84 years.
Diagnoses of cases treated due to arrhythmia were as follows: atrioventricular reentrant tachycardia (44.4%),
atrioventricular nodal reentrant tachycardia (31%), ventricular tachycardia (11.2%), sinus tachycardia (8.8%), and
atrial flutter (4.4%). Anxiety levels were higher in children who were hospitalized for EPS procedure compared to
the control group (p<0.001).

Conclusion: As far as we know, our study is the first in Turkey to measure the level of anxiety in children undergoing
cardiac EPS due to tachycardia. Electrophysiological study procedure increases anxiety in children. Further studies
in which methods to reduce anxiety are needed are studied.

Keywords: Anxiety, electrophysiological study, arrhythmia
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INTRODUCTION

Palpitations and arrhythmia are frequent reasons for
admission to pediatric outpatient clinics and emer-
gency services'. Supraventricular tachycardia is the
most common tachyarrhythmia in children?3.It
accounts for more than 90% of childhood
arrhythmias® While 80% of infants are affected by
atrioventricular reentrant tachycardia (AVRT), atrio-
ventricular nodal reentrant tachycardia (AVNRT) is
more common in the later years*¥ The most com-
mon form of AVRT is Wolf-Parkinson-White syn-
drome (WPW). Wolff-Parkinson-White syndrome is
characterized by short PR intervals, delta waves and
wide QRS complexes detected on the surface
electrocardiograms>®. Electrophysiological study
has been increasingly used for the diagnosis and
treatment  of arrhythmias in  children
(e.g.radiofrequency ablation and cryoablation) in
recent years. After the electrophysiological study,
the patient’s palpitations can be eradicated
completely®.In adult patients, the procedure can be
performed using sedoanalgesia. The use of general
anesthesia to allow pediatric patients to undergo a
comfortable electrophysiology study is becoming the
standard of care!”.Optimal anesthetic agent for pedi-
atric electrophysiological study, should have minimal
effect on cardiac conduction system. These anes-
thetic agents should adequately suppress the sym-
pathetic responses to induction and stimulation to
allow predictable progression of procedure”.
Preoperative anxiety is important in these patients.
Preoperative anxiety may delay the onset of activity
of stress hormones and induction of anesthesia and
also prevent postoperative recovery.®,

Previous studies have indicated that emotional and
behavioral problems are more common in children
with chronic diseases®?. These problems are more
likely to exhibit internalizing symptoms, such as
anxiety, depression, and social functioning difficul-
ties, rather than externalizing symptoms such as
conduct disorder or physical aggression®®. These
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internalizing problems may worsen with physical
problems and physical problems may also increase
the severity of chronic symptoms®. Heart rhythm
disorders are classified as chronic diseases, and like
other chronic diseases they can cause anxiety and
stress, leading to symptoms such as an increase in
palpitations, which may cause higher levels of
anxiety*Y). Here, we wanted to detect the level of
anxiety in children who were hospitalized for elec-
trophysiological study.

MATERIAL and METHOD

This study included 45 children aged between 8-18
years who were hospitalized in Pediatric Cardiology
Clinic of Tepecik Training and Research Hospital for
electrophysiological study between September and
March of 2019. All patients underwent pre-ablation
screening tests including 12-lead electrocardiogra-
phy, a transthoracic echocardiography and pre-anes-
thetic evaluation. Patients with any psychiatric disor-
der and chronic disease (diabetes mellitus, hyper-
tension, rheumatic and immunological diseases,
epilepsy, genetic diseases and and also non-native
Turkish speakers were excluded. Parents of children
undergoing electrophysiological study (none of
whom had any previous history of psychiatric ill-
nesses) were included in the study.The control group
included age and-sex matched children without any
structural heart disease who had been referred to
the pediatric cardiology outpatient clinic for cardiac
evaluation with echocardiographic examination for
innocent murmurs. The study protocol was approved
by the local ethics| committee (2019/14-18).

When a child hospitalized for the electrophysiologi-
cal study, a pediatric cardiologist explained the study
and obtained the parent and child’s consent. The
survey consisted of two parts. The first part con-
tained questions about socio-demographic status of
the participants, and the second part consisted of
responses to the Screen for Child Anxiety Related
Emotional Disorders (SCARED) scale questions (2
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The questionnaires were given to both child and par-
ents approximately 24 hours before child’s catheter-
ization.The individuals who were responsible for the
care of the child e.g. mother, father or another per-
son filled out the forms. Sociodemographic data
inquired were related to child’s age, gender, educa-
tion level of parents, marital status (single, married,
domestic partnership, or divorced), number of chil-
dren in family ranked by age, age of the mother,
perceived socioeconomic status, parents’ profession,
and history of presence of medical and psychiatric
disease in a family member.

The Screen for Child Anxiety Related Emotional
Disorders (SCARED):

The SCARED is a 41-item scale that aims to indicate
how children have felt over the previous three
months.We used the scale for parents and children
to determine the anxiety levels in children. The form
comprises 41 questions that evaluate the child’s
anxiety. Response given to each question is being
scored as 0, 1, or 2 points, depending on the severity
of the symptom. The total score is calculated, and a
cut-off point of 25 is suggested to indicate the pres-
ence of an anxiety disorder. The Screen for Child
Anxiety Related Emotional Disorders form was devel-
oped in 1997, and a Turkish validity and reliability
study was carried out by Cakmakg! et al. in 2003 *3),

After the parents were informed, electrophysiologi-
cal study was applied to the intubated patient under
general anesthesia. Antiarrhythmic medications
were discontinued for at least five half-lives in all
patients before the electrophysiological study was
conducted. Three-dimensional (3D) right atrial geom-
etry was reconstituted without fluoroscopy. A mini-
mum dose of anesthetic agent was used for general
anesthesia, because high dose anesthetic agent may
make it difficult to detect the foci of arrhythmia.

Statistical analyses
Statistical analysis was performed using SPPS 24.0
(SPSS, Inc., Chicago, IL, USA) program. Homogenous

distribution of data was evaluated with Kolmogorov-
Smirnov test. Parametres with homogenous distribu-
tion in diseased and control children were compared
using Student T test. Chi-square test was used for the
comparison of group scores. Differences in terms of
the mothers’ age, family income status, history of
medical and psychiatric diseases between the patient
and control groups were checked by Pearson chi-
square test. Any p value detected under 0.05 was
considered to be significant.

RESULTS

Patients with rhythm disorder (n=45) and control
subjects (n=46) were included in study. The mean
age of the patients was 13.91+2.84 years and there
were no differences between the study and the con-
trol groups in terms of age and gender (Table 1).
Among 45 patients who underwent electrophysio-

Table 1. Age, gender, cardiac diagnoses, parent-child closeness, marital
status, and number of siblings: EPS group and Control group.

EPS group Control group  p value
(meanzSDS) (meantSDS)
Age (year) 13.91+2.84 13.23+2.96 0.273
Gender
Girl (n,%) 23 23 0.916
Boy (n, %) 22 23
Diagnoses (n,%)
AVRT (WPW) 20 (44.4)
AVNRT 14 (31.0)
VT 5(11.10)
SinusTachycardia 4 (8.80)
AT 2 (4.40)
Treatment
RFA 14 (31.11)
Cryoablation 25 (56.81)
Diagnostic EPS 6(13.33)
Parents
Mother 35 (79.50) 42 (91.30) 0.231
Father 8(18.18) 4 (8.60)
Other 1(2.20) 0
Parent marital status
Married 39 (88.60) 39 (88.60) 1
Divorced 5(11.40) 5(11.40)
Number of siblings
Non 6 (13.60) 4 (9.00) 0.376
1 23(52.27) 28 (63.63)
2 6(13.63) 2 (4.54)
3 or more 8(18.18) 10 (22.70)

AVRT: Atrioventricular reciprocating tachycardia; AVNRT: Atrioventricular
nodal reentrant tachycardia; AT: atrial tachycardia; WPW: Wolf Parkin-
son White; VT: ventricular tachycardia; RFA: radiofrequency ablation;
EPS: electrophysiological study.
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logical study, the rhythm disorders detected in
respective number of patients were as follows: atrio-
ventricular reentrant tachycardia (n:20; 44.4%),
atrioventricular nodal reentrant tachycardia (n:14;
31%), ventricular tachycardia (n:5; 11.2%), sinus
tachycardia (n:4; 8.8%), and atrial flutter (n:2; 4.4%).
The SCARED scale scores for both groups are pre-
sented in Table 2.

Table 2. Comparison of the SCARED scores in EPS and control groups.

EPS group Control group p value

(meanSDS) (meanxSDS)
SCARED P 20.72 £13.38 441+229 <0.001
SCARED C 21.09 +13.25 4.97+2.77 <0.001

EPS: electrophysiological study; SCARED C: Child Screen for Anxiety Rela-
ted Emotional Disorders Child version; SCARED P: Screen for Child Anxiety
Related Emotional Disorders Parent version.

There was no difference between the groups with
regard to parent-child closeness, marital status, and
number of siblings (p=0.23, p=1, p=0.37). Parents’
educational status and their sociodemographic data
are presented in Table 3. No difference was deter-
mined between the case and the control groups in
terms of the number of children born, maternal age,
family income status, parents’ profession, and family
history of medical and psychiatric disease(s) (p=1,
p=0.157, p=0.794, p=0.371, p=0.884). Families of the
children included in the study were classified as
nuclear family (79.5%), wide family (6.81%), and par-
ents were divorced in 9.5% of the families without
any difference between the patient and control
groups with respect to these parametres.

Table 3. Parent’s educational status, patient and control groups.

Mothers Fathers

Parent education EPS Control EPS Control

group group group group

n (%) n (%) n (%) n (%)
llliterate 2(4.54)  3(6.66) 1(2.27) 1(2.38)
Primary school 25(56.80) 28(62.22) 17(38.63) 19 (45.23)
Secondary school 3(6.81) 1(2.22) 8(18.18) 8(19.00)
High school 8(18.18) 7(15.55) 11 (25.00) 8(19.00)
College or university 6(13.63) 6(13.33) 7(15.90) 6(14.20)
Total 44(100) 45(100) 44 (100) 42 (100)

EPS: electrophysiological study.
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DISCUSSION

In our study, we found a higher level of anxiety in
children who were hospitalized for electrophysiolog-
ical study than the control group. Hospitalization for
children is often associated with facing the fear of
medical examinations, pain, loss of control, all of
which increase anxiety 4. Hospitalization for cathe-
terization causes stress on the child and family.
Previous studies have focused on measuring anxiety
levels in the families of children with heart disease
rather than diseased children. Kobayashi et al. %
reported that anxiety levels were significantly higher
among parents before cardiac catheterization,
although the trait anxiety level of the parents was
otherwise normal. In addition, they found that fami-
lies of infants, adolescents, and children who had no
history of angiography experienced higher anxiety
levels. In our study, most patients were adolescents;
similarly, anxiety levels were at a higher level.

Goldberger et al. *® evaluated the factors effective
on patient anxiety using a detailed informed consent
protocol before electrophysiological study. Patients
were divided into two groups as those receiving form
A, which did not explain the specific risks, and B that
did explain the specific risks. They found that situa-
tional anxiety was higher in Group B, and these
patients needed more often anxiolytic therapy dur-
ing the procedure. Conversely a study showed that
children undergoing cardiac catheterization coped
with stress more easily when the procedure was
explained with videos™”).Music therapy, educational
videos, nurse training, and therapeutic massages
have been shown to be effective in reducing anxiety
in adult patients %, The identifying non-pharmaco-
logical strategies to reduce anxiety in patients under-
going cardiac catheterization is very important to
improve nursing care and to prevent the negative
effects of anxiety on patients’ clinical outcomes,
such as tachycardia and chest pain *®., Children feel
safer and their anxiety is reduced when they main-
tain a daily routine, which facilitates coping with the
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procedure of electrophysiological study.

Distress and hopelessness are usually at a higher
level in parents who have children with congenital
heart disease 9. Uzgeret al. ® found, higher anxiety
levels in children of families with cyanotic heart dis-
ease and anxiety levels were found to be compatible
with the severity of the disease. More than 30% of
adult patients with congenital heart disease, suffer
from post-traumatic stress disorder and 25%-50% of
them experience a major depressive disorder @%, It
was also found that emotional functioning is fre-
qguently adversely affected in these patients. Uzarket
al. @ detected lower emotional functioning scores in
children with heart disease compared with healthy
children. Successful treatment of cardiac arrhyth-
mias by ablation results in a significant improvement
in the quality of self-reported emotional functioning
scores in young patients 23, Therefore, it is clearly
important to undertake a psychosocial evaluation in
addition to any physical evaluation.

CONCLUSION

In our study the anxiety of children hospitalized for
electrophysiological study was found to be signifi-
cantly higher than those in the control group.
Electrophysiological study significantly increases
anxiety in children, which affects the amount of
anesthesia required for the procedure. The use of
anesthesia at high doses makes it difficult to trigger
arrhythmia. Therefore, trying to reduce anxiety and
stress before the procedure can contribute to the
success of the operation. We conclude that it is
important to evaluate the psychosocial status of chil-
dren who have chronic arrhythmia problems, espe-
cially before completing an electrophysiological
study.
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