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SYSTEMATIC REVIEW

PSYCHOPATHOLOGICAL CORRELATES AND PSYCHOSOCIAL FUNCTIONING IN CHILDREN
AND ADOLESCENTS WITH SYNCOPE: A SYSTEMATIC REVIEW

Gaia Cuzzocrea, Andrea Fontana, Marta Mascanzoni, Francesco Manca, Riccardo Pecora, Lucrezia Trani,
Cristiana Guido, Alberto Spalice, Paolo Versacci, Lucia Sideli, Vincenzo Caretti

Abstract

Objective: Syncope is defined as a spontaneous and transient loss of
consciousness and postural tone due to brief and reversible cerebral hypoperfusion.
This review aimed to summarize the research findings regarding the psychological
correlates associated with pediatric syncope. Moreover, the study aimed to deepen
the understanding of the relationship between psychological disorders and the onset
of syncopal episodes in childhood, focusing on clinical features and different clinical
classifications.

Method: A systematic review was carried out from inception to January 2023,
according to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines, using the CINAHL Plus, APA PsycArticles, APA
PsycInfo, MEDLINE, and Psychology and Behavioral Sciences Collection databases.
The study search and selection were based on the Population Intervention Comparison
Outcome Study Design (PICOS) strategy and the Quality Assessment was carried
out using Critical Appraisal Skills Programme (CASP) scales. A combination of
keywords related to a) syncope; b) psycho*; and c) child* (Subjects) was used.
Studies concerning epilepsy-related syncope were excluded.

Results: Overall, 912 records were identified. After excluding non-English, non-
original, and duplicate studies, 579 records were selected for the title screening, 88
for the abstract screening, 37 full-text articles were assessed for eligibility and a
total of 14 were included. The Risk of Bias in the included studies was assessed and
78,6% of the studies satisfied robustness quality criteria. The findings highlighted that
children and adolescents with syncope showed a higher rate of psychopathology as
compared to the healthy and clinical controls. Furthermore, patients reported social
withdrawal and poor quality of life.

Conclusions: The findings suggest that there is a robust relationship between
psychopathology and syncope. Children and adolescents with syncope frequently
report clinical symptoms related to emotional, relational, and psychosomatic
dysregulation. Psychological assessment should be routinely included in the
integrated care to identify potential targets for treatment and improve early differential
diagnosis.
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readily explained by conventional medical or organic

factors. Indeed, certain physical symptoms in pediatric

In the field of pediatric medicine, a complex
situation arises when physical symptoms cannot be

cases may elude clear medical or organic explanations,
necessitating the adoption of diverse terminologies to
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delineate these symptoms, including somatization,
persistent somatic symptoms, and functional somatic
symptoms (Dirkzwager & Verhaak, 2007). The
literature highlights the common association of
somatic symptoms with emotional and behavioural
challenges, school absenteeism, and disruptions in
social functioning (Rask et al., 2009).

Within this context, syncope is defined as an abrupt
and temporary loss of consciousness (T-Loc) and
postural muscle tone resulting from reduced blood flow
to the brain. It is characterized by a swift onset, brief
duration, and spontaneous recovery (Brignole et al.,
2018). Syncope is common across the lifespan but has a
particularly high incidence in adolescents, with a peak
age of onset during puberty (~10-15 years) (Kanjwal
& Calkins, 2015; Wieling et al., 2004;). At this age, the
incidence of experiencing a syncopal episode before
the end of the second decade is about 15% (L. Chen et
al., 2007; Driscoll et al., 1997; Lai et al., 2010; Lewis
& Dhala, 1999; McLeod, 2003; Ruckman, 1987; Scott,
1991; Strasberg et al., 1989; Wieling et al., 2004), with
a female predominance (Bo et al., 2009; Wong & So,
2002).

One of the most significant pathogenic hypotheses
for investigating the causes of syncope involves the
regulation of the Autonomic Nervous System (ANS)
(Brignole et al., 2000; Hainsworth, 1999). The ANS
regulates the systemic blood pressure to maintain
constant cerebral perfusion which tends to change
due to physiological (e.g., postural variations) or
emotional status (e.g., pain and fear) (Brignole et al.,
2018; Hainsworth, 1999). Syncopal experiences can
be categorized into three classifications: Neurally
mediated (NMS), Cardiac, and Orthostatic Intolerance
(Brignole et al., 2018; Moya & Sutton, 2009), while
the remaining fainting experiences typically have a
mixture of diagnoses, including psychogenic events,
intoxications, and metabolic disorders (Brignole et al.,
2018; Tanel & Walsh, 1997).

The NMS, otherwise known as vasovagal (VVS)
or neurocardiogenic (NCS), or reflex syncope regards
61% to 80% of the cases in the pediatric age group
(Lewis & Dhala, 1999; Soteriades et al., 2002; Tanel
& Walsh, 1997) and refers to a heterogeneous group of
diseases resulting from inappropriate cardiovascular
reflexes (Dalton & Wang, 2017). The VVS or NCS
reaction is characterized by hypotension (vasodilation)
and reduction of heart rate (bradycardia or asystole)
induced by several mechanisms. Physiologic states
(e.g., prolonged standing or a sudden postural change)
or strong emotional states (e.g., fear, blood phobia or
pain) may trigger decreased systemic blood return to
the heart that leads to cerebral hypoperfusion (Ayers
& Lawrence, 2015; Brignole et al., 2000, 2018;
Chen-Scarabelli & Scarabelli, 2004; Kolarczyk &
Nowakowska, 2018; Van Dijk et al., 2014). Commonly,
this mechanism involves decreased parasympathetic
activity and increased sympathetic activity. By contrast,
in NCS patients cerebral hypoperfusion triggers the
Bezold-Jarisch reflex (Bechir et al., 2003; M. Y. Chen
et al.,, 1989; Iwase et al., 2014; Mosqueda-Garcia et
al., 2000; Pinna et al., 2015; Salo et al., 2007) which
determines vagal activation and sympathetic withdrawal
(Wallin & Sundlof, 1982), leading to syncope (Salo et
al.,2007). These abnormal alterations also depend on the
stimulation of the sensory fibers of the cerebral cortex
and the hypothalamus which are activated in several
situations (Brignole et al., 2000, 2018). Generally, VVS
occurs after consciousness alterations due to autonomic
dysregulation (defined as prodromal symptoms) that
also involve cardiopulmonary symptoms (such as
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dyspnea, palpitation), gastrointestinal symptoms (such
as indigestion, nausea, abdominal pain), and cerebral
hypoperfusion symptoms (such as dizziness, vertigo,
fatigue) (Dalton & Wang, 2017; Lee et al., 2013).

Cardiac syncope is the less common type of
syncope, concerning 2% of the pediatric population,
and is usually due to an underlying cardiac disease
(Dalton & Wang, 2017; Yeh, 2015). Although in the
adult population cardiac-originating syncope indicates
a serious health risk, in the young population sudden
cardiac death is extremely rare (Dalton & Wang,
2017). The causes of cardiac syncope can be classified
as structural cardiovascular diseases or arrhythmia
(Brignole et al., 2002, 2018). The first regards
obstruction to cardiac output, including structural
abnormalities and pulmonary hypertension. The second
regards both bradyarrhythmia and tachyarrhythmia
(such as sinus dysfunction), atrioventricular conduction
disorders, hereditary syndromes (long QT syndrome,
Brugada syndrome), malfunction of implantable devices
(peacemaker, ICD), drug-induced proarrhythmia
(Brignole et al., 2002). Patients may report overlap
of both underlying cardiac causes (e.g., hypertrophic
cardiomyopathy) (Dalton & Wang, 2017).

In cases of orthostatic syncope, individuals
often experience presyncopal symptoms such as
lightheadedness, dizziness, weakness, and blurred
vision. Autonomic causes contributing to orthostatic
syncope include various conditions (Brignole et al.,
2002, 2018; Yang et al., 2013): (1) Classic Orthostatic
Hypotension (OH) is characterized by a prolonged
drop in blood pressure (BP) and an increase in total
peripheral resistance and heart rate (HR) during the
first three minutes after standing; (2) Initial Orthostatic
Hypotension (OH) involves an immediate BP decrease
within a few seconds of standing; (3) Delayed Orthostatic
Hypotension (OH) manifests as a gradual and slow
BP decrease without the presence of bradycardia,
distinguishing it from Orthostatic Vasovagal Syncope
(VVS); (4) Postural Orthostatic Tachycardia Syndrome
(POTYS) is characterized by an elevated HR without a
concurrent BP drop, setting it apart from Classic OH;
(5) Orthostatic Vasovagal Syncope (Orthostatic VVS)
displays a progressive vasovagal reflex, including
vasodepressive and/or cardioinhibitory pathways,
marked by a brief episode of decreased BP following
prolonged standing, in contrast to Classic OH. Other
factors that can trigger orthostatic syncope encompass
conditions such as hypovolemia (e.g., anaemia),
diabetes, and gastrointestinal diseases (e.g., diarrhoea).

Several fainting experiences, that imply a real or
an apparently transient loss of consciousness, include
symptoms that mimic syncope, such as seizures,
psychogenic  conditions, intoxications, metabolic
disorders, drop attacks, hyperventilation syndrome,
and breath-holding spells or unexplained syncopal
symptoms (Brignole & Hamdan, 2012; L. Chen et al.,
2006; Dalton & Wang, 2017; Linzar et al., Ventura et
al., 2001). Psychogenic nonepileptic seizures (PNES)
appear as episodic alterations in behaviour, movement,
or arousal (Heyer et al., 2016; Hubsch et al., 2011),
in which patients report a transient compromised
or lost consciousness (Brignole et al., 2002). PNES
resemble epileptic seizures, but with a psychological
origin and without convulsions (positive motor signs),
representing a functional neurological symptom
disorder (Heyer et al., 2016; Hubsch et al., 2011).
Similarly, psychogenic syncope (as coined by Grubb
et al., 1992) also known as psychogenic non-syncopal
collapse (PNSC) or psychogenic pseudo syncope (PPS)
resembles NMS but without reflex syncope symptoms
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such as hypotension and bradycardia (Blad et al., 2015;
Rajetal., 2014; Tannemaat et al., 2013). PPS appears as
episodic alterations in behaviour, movement, or arousal
without apparent trigger and presyncope or prodromal
symptoms (Lee et al., 2013). The most common type of
psychogenic syncope in children is vasovagal syncope
(Driscoll et al., 1997).

Syncope and psychological correlates

Literature suggests that syncope is associated with
psychiatric disorders (Cohen et al., 2000; D’Antono et
al., 2009; Kapoor et al., 1995; Kouakam et al., 2001,
2002; Lee et al., 2013; Linzer et al., 1992; McGrady
et al., 2001). Serotoninergic mechanisms emerged as
syncope reflex underlying causes and mediators (Flevari
et al., 2009; Hainsworth, 2004), and Hainsworth (2004)
reports that NCS and depression present common
pathophysiologic features.

Several studies on the adult population found
that patients with syncope show high levels of
psychopathology (such as anxiety, depression,
somatization, and mood disorders) (Cohen et al.,
2000; D’Antono et al., 2009; Flint et al., 2009; Giada
et al., 2005; Konig et al., 1992; Kouakam et al., 2002;
Leftheriotis et al., 2008; McGrady et al., 2001; Ventura
et al., 2001) and patients with mental health symptoms
reported curred or past syncopal episodes (Bonadies et
al., 2006; Leftheriotis et al., 2008; O'Hare et al., 2017).
Furthermore, several studies suggest that children and
adolescents with syncopal experiences exhibit more
frequent comorbid psychopathological diseases, such as
anxiety (Lee et al., 2013; Velasco-Benitez et al., 2022),
depression (Byars etal., 2000; Ding et al., 2010) and sleep
problems (Chan et al., 2022). Other studies investigated
the relational features of patients with syncope and
showed that children with VVS exhibit higher parental
burden (Blount et al., 2004), social withdrawal (Byars et
al., 2000) and poor quality of life (van Dijk et al., 2007).
In a 2-year follow-up study, Hyphantis et al. (2012)
showed an association between the number of syncopal
episodes and depressive symptoms. Similarly, Alhuzaimi
etal., (2018) found that patients with six or more syncopal
episodes showed a higher rate of anxiety, depression and
somatization disorder compared to patients with lesser
syncopal episodes. Ayers & Lawrence (2015) reported
that the predicting factor that confirms VVS diagnoses
was the fear—pain stress emotion, despite negative HUTT
responses.

Although a limited number of previously mentioned
studies have explored the relationship between
psychological conditions and syncopal experiences, the
existing literature remains relatively scant. There is a
compelling need for further investigation, specifically
to elucidate whether psychological factors serve as
causes, risk factors, or clinical consequences of syncope.
Thus, the primary objective of this systematic review
is to consolidate and analyze research findings on the
psychological correlates in children and adolescents with
syncopal experiences.

Moreover, we endeavour to gain a more profound
understanding of the interplay between psychological
disorders and the onset of syncopal episodes during
childhood, taking into account clinical features and
different clinical classifications. This undertaking
highlights the necessity for a comprehensive review of
the available literature to identify potential pathological
mechanisms and clinical co-occurrences between
syncope and psychological disorders in children and
adolescents. This, in turn, can inform the development
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of preventive and therapeutic interventions to be
incorporated into clinical practice, ultimately enhancing
therapeutic procedures and identifying areas warranting
further investigation.

Materials and methods
Search strategy and selection criteria

A systematic review of the literature on psychological
factors of syncope in pediatric subjects was carried out,
following the PRISMA guidelines (Page et al., 2020)
using the CINAHL Plus with Full Text, APA PsycArticles,
APA PsycInfo, MEDLINE, Psychology and Behavioral
Sciences Collection databases.

The studies’ search and selection were based on the
Population Intervention Comparison Outcome Study
Design (PICOS) strategy (see Supplementary Materials
S1). Using the PICOS model, the search strategy is based
on the identified population (P), intervention (I), control
group (C), outcome (O), and study design (S) to clarify
the initial step selection criteria and target.

The keyword syncope was selected and arranged
in various combinations by the Boolean operator AND
with psycho* OR depress* OR anxiet* OR phob* OR
sleep OR insomnia OR mood OR “emotion* liability”
OR “emotion* instability” OR disphor* OR “mood
instability” OR “emotion* dysregulation” OR “affective
dysregulation” OR ptsd OR “child* trauma” OR “child*
advers*” OR “child* maltreat*” OR “child* abuse”
OR stress OR attachment OR “parental bonding” OR
“maternal stress” OR “parenting stress”” OR dissociation.
Epilepsy OR vaccin* OR immunization was excluded by
the Boolean operator NOT. The keywords of the subjects
section were selected with child* or adol* or teen* or
ped*.

This systematic database search was conducted from
inception to January 2023. We applied database filters
to exclude duplicates and articles not published in the
English language. Studies were included if a) they were
published in English; b) they had a case-control, cross-
sectional or cohort design; ¢) they were original articles;
d) they had syncope as an outcome, including subclinical
syncopal experiences (i.e. pre-syncope); e€) they had
population in pediatric age; f) they had psychological
correlates (such as anxiety or depression symptoms,
emotion dysregulation, sleep problems, poor quality of
life, parental stress or abuse). Studies were excluded if
a) they had a case report, technical report, proceedings,
dissertation, book chapter, case series, archive, test
validation, or review and meta-analysis; b) the age range
of the population target was unclear or not specified; c)
the outcomes were not correlated with psychological
symptoms and involved only medical conditions; d) they
were experimental studies (i.e. randomized controlled
trial). The selection process includes several steps to
analyze articles. The first step involved searching for the
articles in the databases and filtering. The second step
involved reading the titles and selecting appropriate
records. Third, we conducted an abstract screening.
Finally, we analyzed the full text of the eligible works.

Eligibility Criteria

We included all papers which provided data on
psychological correlates of all types of pediatric
syncope (e.g., NMS, cardiac, orthostatic, psychogenic).
Syncope was defined as a fainting experience due to
cerebral hypoperfusion, traumatic states, or orthostatic
intolerance. The clinical population may include patients
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of the pediatric unit's hospital and students of primary
school who reported syncope or presyncope symptoms.
Qualitative investigations were included for studies
assessing the psychological correlates in subjects with

syncope.

Identification of the studies

Seven reviewers (GC, MM, RP, LT, FM, AF, LS)
independently reviewed the titles and five (GC, MM,
RP, LT, FM) reviewed abstracts from potentially relevant
papers. Two reviewers (GC, MM) independently
reviewed the full texts. Any disagreements in paper
eligibility were resolved through discussion with the
senior authors (LS, VC).

Data extraction

For each eligible paper, data were independently
extracted by two reviewers (GC, MM) and verified by
a third (LS). Data extracted included: characteristics of
participants including age, type of syncope, psychological
correlates, method of assessing the presence of syncope
and psychological diseases, and the relation between
psychological outcomes and syncope.

Figure 1. PRISMA flow diagram

Quality assessment of included studies for
publication bias

we critically appraised each included paper using
the CASP Case Control (CASP, 2018a) or the CASP
modified Cross-Sectional (CASP, 2018b). Studies were
defined as methodologically robust if they achieved
a score above 8 corresponding to a score over 70% on
the quality assessment scale (maximum score of 10 for
case-control studies and 11 for cross-sectional studies).
Each included paper was reviewed by one reviewer (GC)
and verified by a second (MM). Any disagreements in
appraisal scores were discussed and resolved by a third
reviewer (LS).

Results
Search results

overall, 912 records were identified. After applying
database filters, the records remained 812 using the
function only English and 579 using the function
without duplicates. 579 articles were selected for the
title screening, and 88 for the abstract screening. 37
full-text articles were assessed for eligibility and a total
of 14 were included in this review (see figure 1).

[ Identification of studies via databases and registers ]
)
Records identified from CINAHL
g Plus with Full Text, APA Records removed before screening:
ig PsycArticles, APA Psyclinfo,
o MEDLINE, Psychology and »| Only English (n = 100)
= Behavioral Sciences Collection
5 Duplicate records and dissertations removed (n = 233)
o Databases (n = 5)
Registers (n = 912)
Records excluded during title screening (n = 491)
Reason 1: wrong study design (n = 66)
Reason 2: wrong population (n = 57)
Reason 3: wrong dimension (n = 358)
g’ Reason 4: not original article (n = 10)
= Records screened
[ (n=579)
g Records excluded during abstract screening (n = 51)
(7]
Reason 1: wrong study design (n = 5)
Reason 2: wrong population (n = 13)
Reason 3: wrong dimension (n = 20)
— Reason 4: not original article (n = 13)
> Records excluded during full text screening (n = 22)
S Reports assessed for eligibility — »| Reason 1: wrong population (n = 11)
=) (n=137) Reason 2: wrong dimension (n = 10)
w Reason 3: not original article (n = 1)
Reason 4: unavailable (n = 1)
—
)
°
)
'g Reports of included studies
T:’ (n=14)
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Study characteristics

Of these 14 papers, eight were case-control studies
(Anderson et al., 2012; Blount et al., 2004; Heyer,
2017, 2019; Heyer et al., 2018; Hyphantis et al., 2012;
Kara & Dogan, 2021; Ojha et al., 2011); and seven were
cross-sectional studies (Grimaldi Capitello et al., 2016;
Kolarczyk et al., 2020; Lin et al., 2015; Massin et al.,
2004; Qingyou et al., 2004; Wong & So, 2002).

The majority of the studies were carried out in the
United States of America (n =7) (Anderson et al., 2012;
Blount et al., 2004; Heyer, 2017, 2019; Hyphantis et al.,
2012; Ojhaetal.,2011; Heyer et al., 2018); three studies
took place in China (Lin et al., 2015; Qingyou et al.,
2004; Wong & So, 2002), and single studies in Turkey
(Kara & Dogan, 2021), Italy (Grimaldi Capitello et
al., 2016), Belgium (Massin et al., 2004), and Poland
(Kolarczyk et al., 2020). The year of publication
spanned from 2002 to 2021 with 21.4% (n=3) published
in 2004 and 21.4% (n=3) in the last 5 years.

Most studies involved several clinical and control
groups, as well as one or more case groups. Five
studies (Anderson et al., 2012; Blount et al., 2004;
Hyphantis et al., 2012; Kara & Dogan, 2021; Ojha et
al., 2011) included healthy subjects as a control group;
three studies (Heyer, 2017, 2019; Heyer et al., 2018)
included two case groups with fainting experiences;
only one study (Anderson et al., 2012) included
participants with medical conditions (patients with
diabetes, asthma, obesity, renal disease, and cardiac
disorders) as a clinical control group. The total number
of participants was 8132, with the prevalence of
females (range 60% — 90%) and a mean age of 13.9.
The participants of the control groups were 5648; the
clinical control groups involved 857 patients, and the
case groups comprised 1627 children and adolescents
with fainting experiences, with 66.7% of females (n =
1101) and a mean age of 14.1 (range 3-25 years).

Of the 14 studies, 11 included head up tilt test
(HUTT) evaluation for diagnosis of syncope (Blount
et al., 2004; Heyer, 2017, 2019; Heyer et al., 2018;
Hyphantis et al., 2012; Kara & Dogan, 2021; Kolarczyk
et al., 2020; Lin et al., 2015; Massin et al., 2004; Ojha
et al., 2011; Qingyou et al., 2004); 11 included ECG
(Anderson et al., 2012; Blount et al., 2004; Heyer,
2017, 2019; Heyer et al., 2018; Hyphantis et al.,
2012; Kara & Dogan, 2021; Kolarczyk et al., 2020;
Lin et al., 2015; Massin et al., 2004; Qingyou et al.,
2004); 7 performed EEG (Heyer, 2017, 2019; Heyer
et al., 2018; Hyphantis et al., 2012; Lin et al., 2015;
Massin et al., 2004; Qingyou et al., 2004); 10 included
historical and medical and psychiatric examination
(Anderson et al., 2012; Blount et al., 2004; Heyer,
2017, 2019; Heyer et al., 2018; Hyphantis et al.,
2012; Kara & Dogan, 2021; Kolarczyk et al., 2020;
Lin et al., 2015; Qingyou et al., 2004); 2 performed
MRI (Hyphantis et al., 2012; Massin et al., 2004); 4
studies used holter 24h registration (Hyphantis et al.,
2012; Kolarczyk et al., 2020; Lin et al., 2015; Massin
et al., 2004); 5 performed blood pressure/ orthostatic
blood pressure/ blood analysis (Heyer, 2019; Kara &
Dogan, 2021; Kolarczyk et al., 2020; Massin et al.,
2004; Qingyou et al., 2004); 3 performed ECHO (Kara
& Dogan, 2021; Kolarczyk et al., 2020; Qingyou et al.,
2004); 3 included CT (Kolarczyk et al., 2020; Massin
et al., 2004; Qingyou et al., 2004) and only one study
included toxicological analysis (Massin et al., 2004),
clinical diagnosis (Grimaldi Capitello et al., 2016), self
report measure (Wong & So, 2002); graded exercise
testing (Anderson et al., 2012) and thoracic X-ray
(Qingyou et al., 2004).

362

Pediatric patients with fainting reported 43% of
syncope (n = 700) (Heyer et al., 2018; Heyer, 2019;
Massin et al., 2004; Qingyou et al., 2004; Wong & So,
2002), 17.3% of PNSC (n = 281) (Heyer, 2017, 2019;
Heyer et al., 2018), 12.7% of NCS (n = 206) (Blount
et al., 2004; Grimaldi Capitello et al., 2016; Hyphantis
etal., 2012), 10.7% of US (n = 174) (Lin et al., 2015),
9.4% of VVS (n = 153) (Anderson et al., 2012; Kara
& Dogan, 2021; Kolarczyk et al., 2020), 3.7% of NMS
(n = 60) (Heyer, 2017; Lee et al., 2013), and 3.3% of
POTS (n=53) (Ojha et al., 2011).

Overall, children and adolescents with fainting
experiences referred anxiety (Anderson et al., 2012;
Blount et al., 2004; Heyer, 2017; Heyer et al., 2018;
Kara & Dogan, 2021; Qingyou et al., 2004), depression
(Anderson et al., 2012; Blount et al., 2004; Heyer,
2017,2019; Heyer et al., 2018; Hyphantis et al., 2012;
Kara & Dogan, 2021), fear (Kolarczyk et al., 2020; Lin
et al., 2015; Qingyou et al., 2004; Wong & So, 2002),
low quality of life (Anderson et al., 2012; Grimaldi
Capitello et al., 2016), and sleep problems (Heyer,
2017; Ojha et al., 2011).

Methodological appraisal

Studies were evaluated for quality according to the
Critical Appraisal Skills Programme (CASP, 2018a,
2018b) guidelines and tools. Overall, 78.6% (11/14)
of the studies satisfied the criteria for robustness (see
tables 1 and 2). Eight studies (57%) were assessed
using the case-control study appraisal tool and the
remaining six studies (43%) were assessed using the
modified-cohort study appraisal tool.

The findings of the CASP appraisal tool (2018a,
2018b) indicated that control group recruitment
was selected and followed an accurate method in
most studies (62.5%, 5/8). Strengths included that
the studies clearly explained the aim of the research
and presented, according to Bradford Hill criteria
(1965), the plausibility of results and the possibility
of applying them to the local population. Syncopal
diagnosis (outcome variable) was clearly explained
and measured to minimize bias in most studies (92.8%,
13/14). Similarly, Psychological correlates (exposure
variable) were accurately measured in the majority
of the studies (57%), specifically the 50% of cross-
sectional studies and the 62.5% of case-control studies,
but some assessed them toward only history-taking or
not standardized self-report measures. All the studies
presented clinical implications for practice, except two
cross-sectional studies (85.7%, 12/14). By contrast,
limitations were observed in data analysis not being
always clear, and results not being always accurately
presented (e.g. some studies reported only percentages
and not measures of estimate and precision) (21.43%,
respectively 33.3% of cross-sectional studies and
12.5% of case-control studies). In addition, only a
few studies (35.7%, 5/14) identified all the important
confounding factors and took them into account in the
design or the analysis (e.g. age). Specifically, the 83.3%
of cross-sectional and the 50% of case-control studies
did not identify all potential confounding factors.

Psychological correlates in children and
adolescents with syncopal experiences

Existing literature suggests that children and

adolescents who experience syncope often report
symptoms of emotional, relational, and psychosomatic

Clinical Neuropsychiatry (2024) 21, 5
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Table 1. Critical Appraisal Skills Programme Checklist for case-control studies

. Kara & .
crarion AT SOt Mol WAL s RV b, OMRE
1 v v v v v v v v
2 \ N/C v \ \ v \ v
3 v v v v v v v v
4 v X v X v v v X
5 N/C v v v X v v X
6 X \ X Y X v \ X
7 v v v v v v v X
8 v v v v v v v v
9 v v v v v v v v
10 \ \ \ \ \ 3 \ v
Jufil;:rlrlgnt robust robust robust robust robust robust robust less robust

Note: \, - yes; X, no; N/C, Not Clear; Quality Judgement: less robust (0-6), robust (8-10)
Criteria:
"Did the study address a clearly focused issue?"

"Did the authors use an appropriate method to answer their question?"
Were the cases recruited in an acceptable way?

"Were the controls selected in an acceptable way?"

"Was the exposure accurately measured to minimise bias?"

How precise are the results?
Do you believe the results?
"Can the results be applied to the local population?"
0 "Do the results of this study fit with other available evidence?"

— O 00NN AW —

Table 2. Critical Appraisal Skills Programme Checklist for cross sectional studies

"Have the authors taken account of the potential confounding factors in the design and/or in their analysis?

Grimaldi

L ) Kolarczyk et al.,  Qingyou et al., . Massin et al., Wong & So,
Criterion Caplt;z(l)lg)set al., 20y20 g\£004 Lin et al., 2015 2004 2(%02
1 v v v Vv \ Vv
2 v v v v Vi v
3 v X v Vv X X
4 \ v \ v v X
5a X X X X X Vv
5b X X X X X X
6 v Vv X Vv v X
7 \ v \ v v v
8 v \ v Vv \ \
9 v Vv v v Vi v
10 v \ v N/C Vi X
Jug‘;:rl"qtgnt robust robust robust robust robust less robust
Note: \/, - yes; X, no; N/C, Not Clear; Quality Judgement: less robust (0-7), robust (8-11)
Criteria:
1 "Did the study address a clearly focused issue?"
2 Was the sample recruited in an acceptable way?
3 Was the exposure accurately measured to minimise bias?
4 "Was the outcome accurately measured to minimise bias?"
Sa "Have the authors identified all important confounding factors?"
5b Have they taken account of the confounding factors in the design and/or analysis?
6 How precise are the results?
7 Do you believe the results?
8 Can the results be applied to the local population?
9 Do the results of this study fit with other available evidence?
10 What are the implications of this study for practice?
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dysregulation. Therefore, it is crucial to elucidate
the relationship between fainting episodes and
psychopathological factors to enhance early differential
diagnosis and clinical care. While psychological
correlates may be seen as potential factors contributing
to the occurrence of syncope, it is also important
to consider whether recurrent fainting events might
be the primary trigger for the onset of psychiatric or
psychological disorders.

Several authors investigated the role of anxiety,
depression, sleep problems, poor quality of life, or
parental/peer relationships linked to syncope, but
research findings are still few and in some ways
unclear to determine these relations. The role of
psychological correlates exposure in the association
with syncope has been investigated in our review in
terms of psychopathology symptoms or history of
psychopathology influencing the onset or the chronic
fainting events. The majority of the studies included in
this review are retrospectives, thus some of the clinical
comorbidities are derived from the historical, medical,
and psychiatric examination.

Anderson et al. (2012) indicated that patients with
VVS presented clinical history of anxiety and depression
disorders based on retrospective historical data (see
table 3). Moreover, three case-control studies (Blount et
al., 2004; Hyphantis et al., 2012; Kara & Dogan, 2021)
assessed depression symptoms using the Children's
Depression Inventory (CDI; Kovacs, 1985) and
suggested that patients exhibited clinically significant
depression compared to healthy controls. Furthermore,
ina2-year follow-up study, the datarevealed a significant
association between CDI scores and the number of
syncopal episodes. Interestingly, during the follow-
up period, depressive symptoms appeared to decrease
(Hyphantis et al., 2012). Additionally, two case-control
studies (Heyer, 2017; Heyer et al., 2018) employed the
Patient-Reported Outcomes Measurement Information
System (PROMIS; Irwin et al., 2010) to investigate
psychological and psychiatric comorbidities in patients
with psychogenic non-epileptic seizures (PNES) and a
clinical control group of patients with syncope.

Compared to patients with syncope, patients with
PNSC had higher self-ratings of sleep disturbances,
more self-reported psychiatric symptoms, more
psychiatric referrals, and more psychiatric diagnoses
including anxiety, depression, PTSD, previous non-
fainting conversion disorders, and eating disorders
(Heyer, 2017). Patients with PNSC referred risks
of self-harm and medically unexplained symptoms,
including comorbid conversion disorders. Before
diagnosis, some patients with PNSC (n=3) reported
a history of suicidal ideation and conversion disorder
(n=1), while others (n=8) developed suicidal thoughts
or attempted suicide and developed new conversion
disorders (n=12) including PNES (n=6) following
diagnosis (Heyer et al., 2018). By contrast, none of the
patients with syncope referred conversion disorder or
suicidal ideation before the diagnosis, but only one had
hospital admission for suicidal ideation during follow-
up. These risks or new onset were not associated with
depression scores, but only anxiety scores were related
to patients' clinical course and differed between patients
with and without suicidal ideation (Heyer et al., 2018).

In the diagnostic procedure, anxiety plays a
significant role and could favour the onset of comorbid
psychopathology. Several patients with atypical
psychological symptoms underwent psychological
evaluation to clarify the role of emotional stress as a
prodromal feature of syncopal experiences. In the
epidemiological study of syncope by Massin et al.
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(2004), the most common diagnosis was NCS (n=181)
but is interesting to note that some cases reported
psychogenic syncope (n=8), associated with the
recurrence of the syncopal occurrences and emotional
stress as a significant predisposing factor. Five children
with psychogenic syncope were treated in the long term
for anxiety disorders, depression with a suicide attempt,
hysteria, and conduct disturbance. Thirteen patients
with NCS presented psychiatric disorders in the long
term; following patients with depression (n=5 in which
one with suicide attempt), severe school phobia (n=4),
nervous anorexia (n=3), and hysteria (n=1).

Several studies underlined the incidence of
psychiatric disorders in patients with syncope and
reported the most common youth mental diseases.
Generalized Anxiety Disorders, Depression, Panic,
Tearfulness/crying, and Anger or Irritability could be
predictive factors for syncope (Heyer, 2019; Kara &
Dogan, 2021). Compared with controls, patients with
VVS reported Major Depressive Disorder (n=10),
Social Anxiety Disorders (n=9), Generalized Anxiety
Disorders (n=9), Conversion Disorders (n=9) and
Separation Anxiety Disorder (n=8) based on K-SADS-
PL (Kaufman et al., 1997) outcome (Kara & Dogan,
2021). Three studies (Blount et al., 2004; Kolarczyk
et al., 2020; Qingyou et al., 2004) investigated the
differences between children diagnosed negative
and those diagnosed positive for syncope depending
on HUTT outcome. Sixteen children with positive
HUTT showed fear-pain-stress emotions significantly
greater compared to children with positive results of
HUTT (n=8) (Kolarczyk et al., 2020). Children with
Unexplained Syncope and a positive response at HUTT
showed fear, anxiety, and emotional stress and these
could be predisposing factors before syncope (Qingyou
et al., 2004).

Compared to children with negative NCS, the
number of physician visits for children with positive
NCS was negatively associated with psychological
symptoms. It is possible that for these children, visits
to the physician were a potential source of relief and
help for their disorder (Blount et al., 2004). The data
also suggested that in their psychological functioning
score, as measured by depressive, anxious and worry/
oversensitivity symptoms, no significant difference was
found.

Syncope also interferes with quality of life and
normal daily social and academic activities for children.
Patients with NCS showed worse relationships with
their parents (Hyphantis et al., 2012) and significantly
lower peer relationships (Heyer, 2017) compared
with controls. Only one study (Wong & So, 2002)
investigated the incidence of syncope in a random non-
clinical population to quantify and examine syncopal
experiences in youth using a self-report questionnaire
to children in primary or secondary schools. Several
students (n=121) reported experiencing at least one
episode of syncope previously. The occurrence of
syncope increased with older age. Students referred
to fear as a psychological feature related to syncope.
Fear is often identified as a prodromal factor associated
with syncope, indeed Lin et al. (2015) investigated
psychological fear in children using the Wong-Baker
FACES scale (Garra et al., 2010) and showed a positive
correlation with the tilt angle: patients reported the
smallest psychological fear under 60° of tilt degrees.
Two studies (Anderson et al., 2012; Grimaldi Capitello
et al., 2016) assessed quality of life via PedsQL (Varni
et al., 2001) and showed respectively that patients with
VVS, compared both clinical and healthy controls,
showed worse quality of life. Specifically, patients
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presented significantly lower emotional and school
functioning compared to healthy controls. Furthermore,
internalizing problems on CBCL 6-18 (Achenbach &
Rescorla, 2001) scores were significantly and negatively
associated with the Psychosocial Health Score and Total
Health Score (Grimaldi Capitello et al., 2016).

Only one study included in this review investigated
patients with POTS (Ojha et al., 2011). Some of these
patients (98%) reported one or more symptoms of sleep
abnormality and other cases (32%) referred 3 episodes
of syncope compared with clinical controls.

Discussion

This systematic review attempts to collect evidence
on the relationship between psychological symptoms
and syncopal experiences in children and adolescents.
The findings suggest that children and adolescents who
experience fainting episodes often report symptoms of
emotional, relational, and psychosomatic dysregulation.
Some studies explored the role of anxiety, depression,
sleep problems, poor quality of life, and parental/peer
relationships linked to syncope. However, the findings
are still limited and not entirely clear in establishing
these relationships.

The findings of this study also underline the role of
psychological and psychopathological correlates on the
onset or recurrence of fainting events were examined.
The findings suggest that patients with syncopal
experiences referred  psychological  symptoms,
psychopathological or psychiatric diseases, and peer or
parental relational impairment. Several studies (Heyer,
2019; Kara & Dogan, 2021; Kolarczyk et al., 2020;
Massin et al., 2004; Qingyou et al., 2004) investigated
the role of emotional stress as prodromal factors for
syncope. The role of fear as a predisposing factor for
syncope was described by several studies (Kolarczyk et
al., 2020; Lin et al., 2015; Qingyou et al., 2004; Wong
& So, 2002), and psychological fear was correlated with
the tilt angle in patients with VVS (Lin et al., 2015).

Anxiety played a significant role in the diagnostic
procedure and could contribute to the onset of comorbid
psychopathology. Patients with VVS reported Social,
Generalized, and Separation Anxiety Disorder (Kara
& Dogan, 2021), addictionally patients with PNSC
reported Panic, Tearfulness/crying, Anger or Irritability,
and Depressed mood (Heyer, 2019). Notably, no study
found an association between depression and prodromal
symptoms of syncope or syncopal onsets, while anxiety
was related to patients’ clinical course, specifically
for patients with suicidal ideation. Further studies
(Anderson et al., 2012; Heyer, 2017; Massin et al.,
2004) underlined the incidence of psychiatric disorders
in patients with syncope and reported the most common
youth mental diseases (such as PTSD, depression with
a suicide attempt, conversion disorder, generalized,
social and separation anxiety disorders).

According to ESC guidelines (Brignole et al.,
2018), patients with PNSC, compared to patients with
syncope, had more psychiatric diagnoses including
anxiety, depression, PTSD, and eating disorders (Heyer,
2017; Heyer et al., 2018). Additional studies (Blount et
al., 2004; Hyphantis et al., 2012; Kara & Dogan, 2021)
suggested that patients referred clinically significant
depression compared with healthy controls and that
depression symptoms were positively associated
with the number of syncopal episodes, but during the
follow-up, the depressive symptoms were decreased
(Hyphantis et al., 2012). It is important to consider
these psychological correlates in the association with
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syncope to better understand the underlying factors
and provide appropriate clinical care. Monitoring the
symptoms that precede and follow the diagnosis can be
particularly meaningful in improving patient outcomes.

These findings underscore the potential influence
of psychological factors on syncope and emphasize
the significance of addressing mental health issues in
individuals who suffer from fainting episodes. The data
suggests a correlation between psychological symptoms
such as anxiety, depression, conversion disorders, and
sleep disturbances, and the occurrence of syncope.
However, the current body of research remains limited
in its ability to determine whether these psychological
symptoms contribute to an increase in the severity and
frequency of syncope or whether the relationship is the
other way around.

Clinical implications and future directions

This systematic review underscores the need
for future research to investigate the direction of the
relationship between psychological symptoms or
disturbances and syncopal experiences. Identifying
syncope early and distinguishing it from other medical
conditions and psychological disorders is crucial.
The assessment of syncope should identify the main
causes, excluding other factors (such as drug or alcohol
intoxication), and stabilize the patient’s condition
(Dalton & Wang, 2017). The treatment of syncope
depends on the patient’s premorbid symptoms and the
differential diagnosis of syncope. Patients with recurrent
and chronic fainting experiences need treatment and
should be taught pre-syncopal precautional technical or
practical advice to avoid syncopal episodes (Sokoloski,
2001), such as adequate fluid and salt intake, and regular
exercise (Schroeder et al., 2002).

Clarifying the relationship between pediatric
syncope and psychological correlates could help
healthcare providers offer psychological interventions
to patients and their families, thus improving their
overall well-being and psychological health. For
example, young patients at risk for syncope could
be advised to avoid potential triggers or be provided
with tools to manage stress and anxiety effectively.
Indeed, recognizing the psychological comorbidities
associated with syncope can also lead to more effective
treatment plans. This suggests enhancing studies on this
subject and clarifying the different psychopathological
comorbidities depending on the clinical features of
syncope.

It is essential to clarify whether the relationship
between the aforementioned symptoms follows a top-
down pattern, where psychological symptoms contribute
to the initiation of syncope experiences, or a bottom-up
pattern, where the onset of syncope symptoms leads to
the development of psychological symptoms. In this
direction, future studies might examine the temporal
relationship between the onset of syncope and the
development of psychological symptoms to determine
the direction of this relation. Understanding whether the
syncopal event acts as a trigger for a psychopathological
onset or vice versa if symptoms or psychopathological
disorders lead to episodes of fainting (configuring
themselves as conversion symptoms without organic
causes) could benefit management and more effective
rehabilitation treatments.

Our review also suggests that children and
adolescents with syncope may experience relational
difficulties, parental burden, and social withdrawal.
First, children and adolescents with syncope episodes
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could need a better psychological assessment in
compliance with the medical conditions linked to
fainting. In addition of the traditional medication
treatment (e.g. beta-blockers, fludrocortisone, alpha-
adrenergic agonists, disopyramide, scopolamine,
theophylline, serotonin-reuptake inhibitors) (Anderson
et al., 2016; Kouakam et al., 1999; Sokoloski, 2001), it
could be extremely important to promote psychological
interventions forwarding better relationships with
caregivers and peers, and emotion regulation (Sheldon
et al., 2015). Second, creating support networks for
patients and their families, such as support groups or
educational resources, can be beneficial in addressing
these challenges. For example, healthcare professionals
could reassure and counsel patients about recognizing
prodromes, and show appropriate postural maneuvers,
teaching these to teachers and parents.

Thus, integrating psychological interventions
alongside traditional medical treatments can help
manage and prevent recurrent syncopal episodes.
Additionally, research could explore the effectiveness
of psychological interventions in reducing or, better,
preventing syncope episodes and improving patients’
psychological well-being. Therefore, it is recommended
that future research employ longitudinal study designs.
Such approaches would enable a comprehensive
assessment of treatment outcomes and patient responses,
which vary based on their reported coping mechanisms
and personality functioning.

Consistent with the Polyvagal Theory (Porges,
2022), the ANS adapts responses to environmental
demands, and in particular, to perceive situations of
danger and threat or security. The syncopal experiences
could be generated by fallacious neuroception (Porges,
2003): individuals perceive risk when instead in a
secure environment and react to danger or risk with an
extreme dysregulation that causes fainting. In this line,
the syncope as a symptom could represent the effect of
difficulty in processing stressful experiences, as well
as the body that may preserve the mind from extreme
suffering. In this sense, it is not the body that “betrays”,
but rather it is the body that “protects” against pain.
Clarifying this association will contribute to an
understanding of psychological correlates underlying
syncopal experiences. Disruptions in neuroceptive
processes may be reflective of an insecure attachment
style, as noted by Porges (2011). Chronic relational
failures with caregivers can significantly derail a child’s
developmental course, potentially leading to what van
der Kolk (2005) identifies as developmental trauma.
Furthermore, according to Bowlby’s attachment theory
(1988), such traumatic experiences could lead to the
formation of insecure internal working models in
children, evidenced by patterns of emotional withdrawal
or an overreliance on caregivers. These maladaptive
models contribute to emotional and autonomic
dysregulation such as diminished vagal tone, heightened
heart rate, and abnormal parasympathetic responses,
which can predispose individuals to defensive responses
like freezing or flight/fight reactions (Dale et al., 2022;
Porges, 2011; Riordan et al., 2017). Thus, a syncopal
episode, excluding organic dysfunction factors (e.g.
cardiac syncope) and substance intoxication, could
be the result of somatization processes in response
to dysregulated psychological distress—a process
possibly exacerbated by unresolved trauma and
insecure attachment.

Consistent with previous literature and the findings
of this review, pediatric syncope is associated with
significant psychopathological distress, emotional

Clinical Neuropsychiatry (2024) 21, 5

dysregulation, and insecure attachment patterns
(Bonadies et al., 2006; O’Hare et al., 2017). Given the
integral role of family relationships in the development
of children's social skills and self-regulation processes,
a thorough exploration of family dynamics, attachment
styles, and any potential history of traumatic experiences
is crucial. Such factors could significantly influence
both the diagnosis and the management of pediatric
patients with syncope.

Limitations

There are several limitations in the current study.
First, the small sample size does not allow the results
to be generalized by referring to the general population
experiencing syncopal episodes. Second, the absence of
meta-analysis affects the generalizability of the findings
and limits the ability to refer to strong conclusions.
Third, the heterogeneity of outcomes and psychological
assessment measures did not consent to explore potential
factors as a clinical moderator or trigger (e.g., parental
history of syncope, hereditary psychiatric disturbances,
traumatic life experiences). Fourth, lack of longitudinal
studies. Finally, the limited number of included studies
regarding rigorous search and selection criteria and
consequently the specificity of the topic and the
sample did not provide numerous and strong evidence
to investigate. However, the qualitative evaluation of
the studies and the Risk of Bias investigation allows
us to state that the selected studies, even if small, are
robust and encourage us to underline the relationship
between psychopathological symptoms and clinically
documented fainting episodes.

Conclusions

This systematic review aims to collect evidence
regarding the relationship between psychological
symptoms and episodes of syncope in children and
adolescents. Included studies suggest that children and
adolescents who experience syncope frequently report
clinical symptoms related to emotional, relational, and
psychosomatic dysregulation. Specifically, patients
refer to anxiety, depression, sleep problems, poor quality
of life, and parental/peer relationship impairment.

This review also allows insights into the potential
implications of the psychological correlates of pediatric
syncope. Despite the limitations and the strict and
rigid research and selection criteria of the study, it is
possible to underline that there is a robust relationship
between psychopathology and syncope. Future research
could delve deeper into the bottom-up or top-down
nature of the relationship between psychopathological
symptoms and fainting experiences, so as to improve
the effectiveness of treatments. Moreover, future
studies could expand the investigation to family factors
(e.g. syncopal or psychopathological inheritance, the
course of pregnancy) or to developmental trauma,
and emotional processing difficulties which could
be valuable for new lines of early management. In
this sense, syncope could be a symptom of traumatic
conversion and in the absence of organic causes should
be promoted psychotherapy treatments to reduce
pharmacological treatments in developmental age.

Furthermore, healthcare professionals could
improve early differential diagnosis, treatment, and
therapeutic interventions, enhance the quality of life
and support parental, scholastic and peer engagement
for affected children and adolescents.
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