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Effectiveness of family-centred
educational interventions for
anxiety, pain and behaviours of
children and adolescents and
anxiety of their parents during the
perioperative journey: A systematic
review and meta-analysis

Abstract

Aim: To evaluate the effectiveness of family-centred educational interventions
on the anxiety, pain and behaviours of children and adolescents (three to 19
years old) and their parents’ anxiety during the perioperative journey.

Design: Systematic review of effectiveness and meta-analysis.

Data sources: MEDLINE, CINAHL, PsycINFO, Cochrane Central Register of
Controlled Trials, SciELO and Sources of unpublished studies OpenGrey, Open
Access Theses and Dissertations, and RCAAP - Portugal were systematically
searched from January 2007 to April 2021 for available articles in English,
Spanish and Portuguese.

Review methods: This review followed the methodology for systematic
reviews of effectiveness from Joanna Briggs Institute (JBI). Included studies
were critically appraised using JBI Critical Appraisal Checklist for Randomised
Controlled Trials and JBI Critical Appraisal Checklist for Quasi-Experimental
Studies. Data was synthesised through meta-analysis, using a random-effects
model in the Stata Statistical Software 16.0, and narrative synthesis. Two
independent reviewers performed the selection process, critical analysis, and
data extraction.

Results: Twenty-eight studies (26 randomised controlled trials (RCTs) and

two quasi-randomised controlled trials) were included with a total of 2516
families. In @ meta-analysis of ten RCTs with 761 participants, pre-operative
anxiety management was more effective in children and adolescents who
received educational interventions (SMD = -1.02; SE = 0.36; 95% CI [-1.73; -0.32]).
At the induction of anaesthesia, children and adolescents were significantly
less anxious (SMD = -1.54; SE = 0.62; 95% Cl [-2.72; -0.36]) and demonstrated
better compliance than controls (SMD = -140; SE = 0.67; 95% Cl [-2.72;

-0.09]). Post-operative pain (SMD = -0.43; SE = 0.33; 95% CI [-1.05; 019]) and
pre-operative parental anxiety (SMD = -0.94; SE = 1.00; 95% Cl [-2.87; 0.99]) were
reduced in favour of the educational interventions.

Conclusion: Family-centred educational interventions probably lead to a
considerable reduction of paediatric and parental anxiety and improve
paediatric behaviours at induction of anaesthesia. The evidence is very
uncertain regarding the effectiveness of these interventions on post-operative
paediatric maladaptive behaviours and pain intensity or parental anxiety levels
at the induction of anaesthesia.
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Summary of findings

Effects of educational interventions on child and adolescent anxiety, pain and behaviours during the perioperative

journey

Patient or population: Children and adolescents from three to 19 years old undergoing elective surgery.

Setting: Hospital. Intervention: Educational intervention. Comparison: Standard care / comparator.

Anticipated absolute effects*

(95% CI)
Risk with Risk with Relative Number of Certainty
standard care/| educational effect participants of evidence
Outcomes comparator interventions (95% CI) (studies) (GRADE) Comments
. Educational interventions probably lead to a reduction in
A%Tt\érative B S(:Vl 7%][’%;?0%\/‘3’? B 761 0000 pre-operative paediatric anxiety levels. Downgraded to
periog ' lower) ’ (10RCTs) MODERATE moderate certainty for serious imprecision, inconsistency and
P publication bias.
ﬁm;% n_of B S(é\/l 7%]6339??;%\%? B 598 © ® ® O | Educational interventions probably lead to a reduction in
anassthesia el (7 RCTs) MODERATE paediatric anxiety levels at the induction of anaesthesia.
L Educational interventions probably lead to a large reduction
Ag:tl—egyerative _ S(L\Az%fﬁesr?olavxgr _ 301 0000 in paediatric anxiety levels post-operatively. Downgraded to
perio dp ’ lower) ) (4 RCTs) MODERATE moderate certainty for serious imprecision, inconsistency and
P publication bias.
g Educational interventions probably improve paediatric
E\%ﬁ‘ggﬁrof B S(;VI 702 ]64\,88??0'%? B 240 © ® ® O | behaviours at the induction of anaesthesia. Downgraded to
. : ’ (2RCTs) MODERATE moderate certainty for serious imprecision, inconsistency and
anaesthesia lower) nublication bias
Behaviour — SMD 0.12 SD higher 172 @000 We are uncertain if family-centred educational interventions
post-operative - (0.84 lower to 1.09 - (2 RCTs) reduce or increase child and adolescent post-operative
period higher) VERY LOWa maladaptive behaviours.

Effects of educational interventions on parental anxiety during the perioperative journey

Patient or population: Parents of children and adolescents from three to 19 years old undergoing elective surgery.

Setting: Hospital. Intervention: Educational intervention. Comparison: Standard care / comparator.

Outcomes

Anticipated absolute effects*
(95% ClI)

Risk with

standard care /

comparator

Risk with
educational
interventions

Relative

effect (95%

C1)

Number of
participants
(QOLIES)

Certainty
of evidence
(GRADE)

Comments

. Family-centred educational interventions probably lead
A:;erative B S&“;f@a/gﬂg“ggg B 361 0000 to a reduction in parental anxiety levels pre-operatively.
peri og ~ higher) (6 RCTs) MODERATE Downgraded to moderate certainty for serious imprecision,
P inconsistency and publication bias.

Anxiety— SMD 0.55 SD lower 376 @000 We are uncertain if family—centred educa‘[iqnal interventions
induction of - i - reduce parental anxiety levels at the induction of

! (1.78 ower to 0.67 (3RCTs) VERY LOW? A
anaesthesia higher) anaesthesia.

Anxiety — Family-centred educational interventions probably lead
ost-onerative B 5{;‘851[64 S?EOV‘(’)% B 203 0000 to a reduction in parental anxiety levels post-operatively.
post-ap 0> (oWerto 0. (3RCTs) MODERATE Downgraded to moderate certainty for serious imprecision,

period lower h ? R
inconsistency and publication bias.

e-4
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Introduction

Millions of children and adolescents
undergo surgery each year.! Nearly 50
to 75 per cent of them experience fear
and anxiety during the perioperative
period,” feelings also reported as
very common in their parents’”. The
perioperative journey comprises the
pre-operative, intra-operative and
post-operative periods®’. Children are
particularly vulnerable to the stress
and anxiety surrounding surgery

due to their cognitive development,
experience and knowledge about
health care.® Parental fear, anxiety
and trauma are mirrored by parents’
need for comprehensive information
and advice about as well as strategies
for coping with their child’s surgery.”
Higher anxiety levels have been
found in mothers,” younger parents,
parents of younger children, and
parents whose children were
undergoing their first surgery.”

High anxiety levels in children

have been associated with a
multitude of adverse outcomes
post-operatively,"” namely increased
pain and necessity for higher
analgesia doses and regressive
behavioural disorders,” such as
nightmares, enuresis, separation
anxiety and eating and emotional
problems.*™ Ultimately, the former
can lead to a regression on previously
gained developmental milestones
such as loss of bladder control and

language abilities,® especially in
younger children.” Parental anxiety
influences how the child will respond
emotionally and physically” to the
stress of surgery.” It has been linked
with increased anxiety levels in

the children®*'and post-operative
maladaptive behavioural changes

in the children Therefore, effective
management of anxiety is essential!

Proposed mechanisms for anxiety
reduction comprise pharmacological
and non-pharmacological
strategies.””” The first include

the administration of anxiolytic
premedication” pre-operatively.
Although beneficial,”* it has its side
effects, and has been associated
with increased hospital costs due to
extended stays in recovery areas’
and delays entering the operating
theatre.””* Non-pharmacological
strategies encompass the adoption
of educational, behavioural and
psychological interventions,””
including parental presence

during induction of anaesthesia,”
and complementary medicine
interventions.”

Pre-operative preparations based

on educational interventions are an
important component of the surgical
process.”® These are cost-effective,
non-invasive and carry a low risk of
adverse effects.” Family involvement
is critical, as parents are a primary
source of strength and support” and

know their child best. Parents play
an important role as information
providers to their children and are
considered to be the ones children
can rely on for information.**
Therefore, active parental
involvement in the care provided can
positively affect the children’s health
outcomes and satisfaction as well
as lower hospital costs.””* A family-
centred approach to care should be
adopted when preparing the parent-
child dyad for surgery in order to
optimise their outcomes.”

Providing children, adolescents and
parents with information about the
upcoming surgery — particularly
regarding the expected pre- and
post-operative period, and the signs
and symptoms that result from the
surgical intervention - helps them
manage realistic expectations about
the perioperative journey.”* It also
supports the family in developing
adaptive coping mechanisms,
minimising their anxiety and
promoting faster recovery of their
children.?” In addition, detailed,
developmentally appropriate® and
specific pre-procedural information -
such as how long the procedure

will take, what will happen, who

will be there and what the surgical
environment is like — helps children
develop a realistic representation® of
the day of surgery and, consequently,
increases their cooperation
throughout the perioperative

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl = confidence interval, SMD = standardised mean difference

GRADE Working Group grades of evidence:

- High certainty — we are very confident that the true effect lies close to that of the estimate of the effect

+ Moderate certainty — we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the

effect, but there is a possibility that it is substantially different.

+ Low certainty — our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate

of the effect.

+ Very low certainty — we have very little confidence in the effect estimate; the true effect is likely to be substantially different from

the estimate of the effect.

2 Included studies with low number of participants. Different measurement instruments and diverse range of educational material

have been used.
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period.’* Moreover, it can affect
the family’s knowledge, attitudes
and satisfaction,” transforming a
potentially stressful and negative
experience into a formative and
empowering one.”

Information provided to the family
during the perioperative journey can
take different forms: verbal, written
or both. Books, pamphlets, guides,
teaching programs or sessions
(whether face-to-face, via web or
audio), games for children, videos
and DVDs are examples of active
materials used when delivering
educational interventions.** 40

The timing of delivering educational
interventions is an important

factor that must be taken into
consideration. Research suggests at
least five days in advance for school-
aged children and adolescents,
whereas a shorter timeframe is more
beneficial for younger children.>%*

Interventions to manage
pre-operative anxiety have been
previously investigated.”»74
However, many of these interventions
have been tailored for and targeted
at children and did not involve

the family. Moreover, some have
focused on exclusively controlling
the children’s pre-operative anxiety
based on behavioural changes.
Although two systematic reviews
on the topic have explored the
impact of technology-based**
preparation programs on children’s
and parents’ anxiety, there is

still the need to summarise the
evidence about the effectiveness of
educational interventions delivered
in a family-centred approach during
the perioperative journey for both
children and parents.

A preliminary search of PROSPERO,
MEDLINE, CINAHAL, the Cochrane
Database of Systematic Reviews, and
JBI Evidence Synthesis was conducted
on 5 March 2021 and no current or

underway systematic reviews on the
topic were identified.

The objective of this systematic
review is to evaluate the effectiveness
of family-centred educational
interventions on the anxiety, pain
and behaviours of children and
adolescents (three to 19 years old)
and their parents’ anxiety during the
perioperative journey. This review
did not involve primary research and
therefore ethical approval was not
required.

Review questions

1. What is the effectiveness of
family-centred educational
interventions in the anxiety, pain,
and behaviours of children and
adolescents (three to 19 years old)
during the perioperative journey?

2. What is the effectiveness of
family-centred educational
interventions on parents’ anxiety
during the perioperative journey?

Methods

Design

This systematic review was conducted
in accordance with Joanna Briggs
Institute (JBI) methodology for
systematic reviews of effectiveness®
and reported using the Preferred
Reporting Items for Systematic
Reviews and Meta-analyses
(PRISMA) statement.“¢ This review
has been registered in PROSPERO
(CDR42020211574) and conducted

in accordance with the a priori
protocol.”

Eligibility criteria

The population of interest were
parents and their children aged
between three and 19 years old
who were undergoing elective or
scheduled surgery under general

anaesthesia, regardless of the type
of surgery. Parent refers to the

relative or ‘caregiver’ - the person
responsible for the child. Regarding
the child or adolescent’s age, the
lower age limit was set at three as
children from three years of age can
understand simple language, are
able to communicate autonomously
and benefit from therapeutic play.®
Children and adolescents undergoing
local or regional anaesthesia were
excluded.

Studies were required to have
evaluated family-centred educational
interventions performed with
children or adolescents and their
parents during the perioperative
journey. These could include any
printed, written materials such as
books, booklets or guides; teaching
sessions or programs, whether
face-to-face, via the web or audio,
and games, videos, or DVDs. There
were no limitations to the mode

of delivery, frequency, dose or who
delivered the intervention.

All family-centred educational
interventions that aimed to manage
the study outcomes, either applied
as a single educational intervention
or as a multi-component educational
program (more than one of the
interventions reported above),
were included. Outcomes included
the children and adolescents’

pain, anxiety and behaviours (such
as compliance at induction of
anaesthesia, sleep and emotional
disorders post-operatively) and
anxiety in parents.

Experimental and quasi-experimental
study designs including randomised
controlled trials (RCTs), non-
randomised controlled trials and
before-and-after studies published in
Portuguese, English or Spanish were
included in this review.

Search strategy and study
selection

A three-step search strategy was
undertaken and aimed to find both
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published and unpublished studies.
First, an initial limited search of
MEDLINE (PubMed) and CINAHL
(EBSCOhost) was undertaken,
followed by an analysis of the text
words in the title and abstract and
the index terms used to describe
the articles. The search strategy,
including all identified keywords and
index terms, was adapted for each
included information source and

a second search was undertaken
between 3 and 13 April 2021. The

full search strategies are provided

in supplement 1. Finally, reference
lists of studies were screened for
additional studies, namely, references
of studies included in the systematic
review and references of systematic
reviews on similar topics.

Studies from 1 January 2007 to April
2021 were included. This date range
was chosen as it was in 2007 that the
paediatric family-centred surgical
preparation became prominent and
structured.”

The searched databases included
MEDLINE (via PubMed), CINAHL

(via EBSCOhost), PsycINFO (via
EBSCOhost), Cochrane Central
Register of Controlled Trials (via
EBSCOhost), and SciELO. In addition,
sources of unpublished studies and
grey literature searched included
OpenGrey, Open Access Theses

and Dissertations, and Repositorio
Cientifico de Acesso Aberto em
Portugal (RCAAP).

Following the search, all identified
citations were collated and uploaded
into EndNote X9.3 (Clarivate Analytics,
PA, USA) and duplicate records

were removed. A pilot test of fifty
titles and abstracts was performed
to improve screening strategy and
avoid deviations. The remaining titles
and abstracts were screened by two
independent reviewers (IE, MC) for
assessment against the inclusion
criteria for the review. Potentially
relevant studies were retrieved in

full, and their citation details were
imported. Authors of papers were
contacted to request missing or
additional data for clarification,
where required. Full-text studies
that did not meet the inclusion
criteria were excluded, and reasons
for their exclusion are provided in
supplement 2. Any disagreements
that arose between the reviewers
were resolved through discussion or
with a third reviewer (MPS).

Quality appraisal

Eligible studies were critically
appraised by two independent
reviewers (IE, MC) at the study level
for methodological quality in the
review using JBI Critical Appraisal
Checklist for Randomised Controlled
Trials and JBI Critical Appraisal
Checklist for Quasi-Experimental
Studies (non-randomised
experimental studies).”” All items
have three potential responses ‘yes),
‘unclear’ and ‘no’, with ‘yes’ scoring 1,
and the others 0. Once again, any
disagreements between the reviewers
were resolved through discussion or
with a third reviewer (MPS).

Following the critical appraisal,
studies that did not reach a quality
threshold (at least seven affirmative
indicators for RCTs and six for
quasi-experimental studies) were
excluded. This decision was based on
the reviewers' overall assessment of
quality and risk of bias.

Data extraction and
synthesis

Data were extracted using a
structured form (IE, MC) which
included specific information as
detailed in supplement 3. When
possible, studies were pooled with
statistical meta-analysis using Stata
Statistical Software version 16.0.”

To perform meta-analysis, studies
whose results were presented as
medians and respective interquartile

ranges underwent conversion

to mean and standard deviation
estimates.” Effect sizes, expressed
as Hedges’ standardised final
post-intervention mean differences
(for continuous data), and their

95 per cent confidence intervals, were
calculated for analysis. Given the
statistical heterogeneity (12>50%)"' of
educational interventions
implementation between the
included RCTs, and between-study
and within-study differences,
pooling of the effectiveness of these
interventions was carried out using
the random-effects model.”!

Considering the low number of
studies presenting results of the
effects of educational interventions
on the outcomes of the family,

it was not possible to analyse

the effect of each intervention
independently. Subgroup analysis
was performed to explore potential
causes of heterogeneity and how the
intervention effect varied according
to the number of interventions
implemented. Therefore, the authors
divided the interventions into two
subgroups - ‘multi-component
educational programs’ in which more
than one educational intervention
was applied to the family and ‘single
educational interventions’ in which
only one intervention was delivered.
The overall effect was also presented.
Where there were sufficient data,
meta-analysis was performed by
outcome, follow-up moment and
subgroup.

Sensitivity analyses were conducted
to test whether the pooled effect size
could be influenced by individual
studies. Heterogeneity was assessed
statistically using the standard y?and
12 tests. Funnel plots were generated
to assess publication bias. Statistical
tests for funnel plot asymmetry
(Egger test) were performed, where
appropriate. A p-value of less than
0.05 was considered significant for
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absence of publication bias.”> Where
meta-analysis was not possible, the
findings are presented in a narrative
format.

Assessing certainty in the
findings

The Grading of Recommendations,
Assessment, Development and
Evaluation (GRADE)** approach for
grading the certainty of evidence
was followed, and a Summary of
Findings (SoF) was created using
GRADEPro GDT (McMaster University,
ON, Canada). The outcomes reported
in the SoF were anxiety, pain

and behaviours for children and
adolescents, and anxiety for parents.

Results

Study identification and
inclusion

A total of 85 studies were retrieved
for full-text review. Of these,

57 articles were excluded (see
supplement 2 for a list of the articles
and reasons for exclusion). The study
identification is described in detail in
Figure 1.

Characteristics of included
studies

All included studies in this review
were written in English and published
between 2007 and 2021. Studies

were conducted in hospital settings
in Canada,” Korea,” ™ Turkey,” %
India,”*** Iran,®* Australia,’® Italy,”
Taiwan,” Singapore,*” Hong Kong,”
France,” Belgium,” Portugal,””
Japan,’”® Egypt,” Brazil’®”” and the
Netherlands®.

Sample sizes ranged from 36 to

282 participants per study. The

main reasons for ‘dropouts’ were
cancelled surgery,”7977¢ did not
receive the allocated intervention,”®
the participants were no longer
interested,”” and failure to check

outcomes’ scores or inadequate
data.”*

The majority of the participants
underwent otolaryngologic

su rgeryléoﬁijﬁ 58,61,62,65,68,79,80 followed

by genitourinary surgery®e717476
and ophthalmic surgery. °¢8%¢
Children were excluded from

the studies if they required
post-operative intensive care®

* or had previous surgical or
post-anaesthetic complications,™
cognitive deficits or developmental
disabi“tieS,35*63‘67*7175*75,7%80 prior
experience of anaesthesia/

su rgery’_ryS 57,59,60,65,67,68,71,78,79 hIStO ry Of
epilepsy or seizure® 5" or chronic
disease.*0-02e7707177 Parents and
guardians who did not speak the
language,”®737475 and were unable
to complete self-report forms® or
to accompany their child” were also
excluded. The demographic and
clinical variables did not significantly
differ between the experimental and
control groups in all studies.

The timing for the delivery of
educational interventions was
variable from study to study ranging
from two weeks® up to a few
minutes®™ before surgery. In addition,
two studies did not detail when

the intervention was applied™®

The duration of the educational
interventions ranged from four
minutes™ to one hour. Modes of
delivery included face-to-face contact
with the family alone or in a group
setting®”' (more than one family) and
at the hospital or at home, tailored
for the participation of the dyad,
child or caregiver. All studies used
direct contact with the participants
to evaluate the interventions.

Finally, follow-up duration varied
from a minimum of the time as an
inpatient (from hospital admission
to discharge) to two weeks
post-operatively.

Conflicts of interest were disclosed as
some authors have been involved in

the development of the educational
material®®” and 14 studies were
funded by local******7" and national
institutions >+>07274%> and industry
(IONIX Ltd.).>>>¢

Educational interventions

The educational interventions
focused on systematic explanations
about pre- and post-operative
care0n63e27 (j e pre-operative
fasting time, personal hygiene,
control of vital signs, anaesthesia
and post-operative use of analgesic
drugs to relieve pain), including how
to prepare a child for surgery,*0-627277
types of anaesthesia,”’*”* potential
reactions of children waking up after
surgery,”’®”” post-operative pain
management*®’*” and strategies

that parents and caregivers

could use to support their child

in the post-operative period.”®
Additionally, there were educational
interventions aimed at facilitating
the children’s adaptation to the
operating room environment,
through virtual reality”**° and other
methods, 5457177 and interventions
to increase knowledge about
pre-operative processes undergone
after admiSSiOn%"57’59702’%’68‘71770‘80 and
the equipment most commonly
used.AO.SG 59, 62,65,67,69-71,74,77,80 |nterventlon5
also provided parents with knowledge
about the equipment and procedures
in the recovery room, and the roles
of nurses and parents in supporting
their child,”’*” In many studies,
children and their parents were
encouraged to ask questions about
the pre-operative procedures.” 560697

Among the materials used to support
the educational interventions were
DVDS"JMJ‘) VideOS,LO‘bb‘U/‘58'62‘65'69'//U'/l'"/'}’so
bookletsii»&bi),b(],bb,,/lu/’{J leaﬂetsibﬁv,/Z,/&/@
books,°" one-hour of face-to-face
teaching,”® verbal information,”
therapeutic play,”>%¢717
demonstration of equipment using
the peer modelling approach,®
familiarisation with equipment,”

e-8 Journal of Perioperative Nursing Volume 35 Number 1 Autumn 2022 acorn.org.au
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Identification of studies via databases and registers

Identification of studies via other methods

Records identified (n=4500)
from:

« MEDLINE (Pubmed) (n=3103)
« CINAHL (EBSCOhost) (n=525)

* PsycINFO (EBSCOhost)
(n=333)

« Cochrane Central Register
of Controlled Trials
(EBSCOhost) (n=249)

« SCIELO (n=102)

« OpenGrey (n=1)

« Open Access Thesis (n=32)
« RCAAP (n=155)

Records removed before
screening:

* Duplicate records removed
(n=721)

» Records marked as ineligible
by automation tools (n=4)

» Records removed for other
reasons (n=0)

Records identified
from:

Websites (n=0)
Organisations (n=0)
Citation searching (n=3)

etc.

Records screened (n=3775)

Records excluded (n=3693)

Reports sought for
retrieval (n=3)

Reports not retrieved
(n=0)

?ne%ozr)ts sought for retrieval Reports not retrieved (n=0) Eﬁg&ﬁtﬁf}iged for Reports excluded (n=0)
21 Reports excluded (n=57):
§ « Ineligible population (n=4)
5’, « Ineligible study design
(n=10)
« Ineligible intervention (n=14)
* Intervention and outcomes
Reports assessed for eligibility only for children (n=17)
(n=82) :
* Intervention and outcomes
only for parents (n=4)
 Duplicate study sample
(n=2)
« Abstract only (n=5)
» Low methodological quality
(n=1)
o Studies included in review
'.g (n=28)
v] Reports of included studies
= (n=28)
Figure 1: Search results, study selection and inclusion process*
Journal of Perioperative Nursing Volume 35 Number 1 Autumn 2022 acorn.org.au e-9




tour visits,>?°¢ %7977 photo files®

and games.”*”7 Nine studies were
pre—operative program540.59,60,64‘65.67.68.70.77
that encompassed the use of more
than one material. Only one study®
reported dizziness associated with
the delivery of the intervention in
one participant (child).

Comparators

The comparators used in

the studies were standard
pre-operative care (without
intervention )yf’-(150757,50,60,6%6/«,66773‘75,77780
intervention with non-educative
materials,”’ multi-component
preparation programs with more than
one intervention and materials used
versus comparator groups (with one
educational intervention),” the non-
involvement of the family,”® absence
of auxiliary materials when delivering
the educational intervention,”* and
the intervention’s frequency of
delivery.”

Outcomes

Children’s and adolescents’ anxiety

Regarding the outcomes and
assessment tools, pre-operative
anxiety in children and adolescents
was assessed using the Visual
Analogue Scale for anxiety (VAS-a),”*
% FACES Rating Scale,” the State-
Trait Anxiety Inventory for Children
(STAIC),¢457277 the State-Trait
Inventory form Y (STAI-Y),” the
modified Yale Pre-operative Anxiety
Scale (m—YPAS),% 58,61,62,67-69,79,80) the
Hamilton Anxiety Rating Scale
(HAM-A),” the Chinese version of
the State Anxiety Scale for Children
(CSAS-C),”" and the Spielberger State
Anxiety Scale for Children (SSAS-c).”
These instruments were measured
either by the child>«6/7272780 (self-
reported), the parents” or by the
Study assessorSS}}S‘{ﬂ‘62,08,09,7173*80

at home (post-intervention),”

day before surgery,”*’” day of
Surgeryy‘% 58,63,66,67,69,71-73,75 |n the holdlng

area,™ %% while entering the
operating room®® and at induction
of anaesthesia.”””*® Additionally,
some studies assessed the anxiety
post-operatively.”*®*”

Seventeen StudieSSGBB.SQ.m,G}GL’o,GG 69,
113707580 intended to investigate
whether the pre-operative
post-intervention anxiety levels
differed for participants undergoing
educational interventions from those
undergoing standard care. Fourteen
studies 8630971557 found positive
effects of educational interventions
on reducing children’s pre-operative
anxiety, ten of these had statistical
differences between groups (p<0.05).

56,58,63,67,69,71,72,75-77

At induction of anaesthesia,

authors of five™>%27¢ gut of seven
studies,”>°1927550 reported lower
anxiety levels in the participants who
received educational interventions
pre-operatively, with statistical
differences between groups.

Six studies™e66717650 evaluated
post-operative anxiety levels in
children and adolescents, four of
these®’'7680 reported lower anxiety
levels in the experimental groups.

Parental anxiety

Parental anxiety was self-reported™
58-61,63,64,66,68,70,72-78,80 and ObservedSD
using predominantly the State-
Trait Inventory (STAI),0061646668727475,
750 the Amsterdam Pre-operative
Anxiety and Information Scale
(APAIS),” the Visual Analogue Scale
for Anxiety (VAS-a),>*° the 101
Numeric Rating Scale,”® the Hamilton
Anxiety Rating Scale (HAM-A),7¢778
and the Beck Anxiety Inventory
(BAI).” These instruments were
used pre-operatively?s 0163646662750
and post-operatively.”***®% Parents
in the experimental group showed
less anxiety before surgery than the
ones in the control group®0&06:687578,
Two studies did not find significant
differences between groups.*

Similar results were found
post-operatively in four studies.> 005

Children’s and adolescents’
behaviours

In order to assess children’s
behaviours during stressful medical
events like surgery, blinded observers
have applied the Children’s Emotional
Manifestation Scale (CMES)*"" and
the Procedural Behaviour Rating
Scale (PBRS).”*** Pre-operative
behaviour scores in the experimental
group were three points lower than
those in the control group, with
children exhibiting fewer emotions

at induction of anaesthesia.””’" Also,
three™"%" of four studies™*>>"/
reported better compliance of
participants in the experimental
group, with statistical significance
between groups. The children’s
compliance during induction of
anaesthesia was observer-rated using
the Induction Compliance Checklist
(1CC).»>>%%27 High scores indicate

poor behavioural compliance,
whereas lower scores indicate good
compliance.

The incidence of emergence delirium
in children undergoing elective
surgery was determined by the
Paediatric Anaesthesia Emergence
Delirium score (PAED)*7°2% and

the Scoring System for Emergence
Delirium.”® Among the studies, no
differences were found between
groups in the incidence of emergence
delirium symptoms upon arrival at
the recovery room or at 15 minutes
after arrival.>e70%

Post-operative behavioural
disturbances such as difficulty
getting to sleep, nocturnal enuresis,
fear of the dark, objecting to go

to bed at night and decreased
appetite were investigated and
assessed in five studies through the
Post-Hospitalisation Behavioural
Questionnaire.>>®%7277 Children with
high anxiety levels at induction
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Table 1: Critical appraisal results of eligible randomised controlled trials (RCTs)

oo oo o Lo Lo Lo e oo Lo

Chartrand et al. (2017)>*

Ryu et al (2019)°

Ryu et al (2018)°

Coskunturk et al (2017)>°

Park et al (2019)°8

Yadav et al (2020)%3

Faramarzi et al (2020)5°

Fincher et al (2012)%8

Liguori et al (2016)%°

Lin et al (2019)7°

Zhu et al (2018)"0

Li et al (2007)""

Kassai et al (2016)72

Aydin et al (2021)°’

Matthyssens et al (2020)”

Tabrizi et al (2015)%

Batuman et al (2015)¢2

Fernandes et al (2014)"

Ryu et al (2017)>

Wakimizu et al (2009)7°

Vaezzadeh et al (2011)¢7

Cumino et al (2013)78

Kumar et al (2019)%*

Cumino et al (2017)7

Fernandes et al (2015)”

< |<|=<|=<|=<|=<|=<|<|<|<x|<|<|=<|=<|=<|<|=<|=<|=<|<|=<|=<|=<|=<|=<
< |=<|=<x|=<|=<|=<x|=<x|<x|lz|lx|<x|<|<|<|<|<x|=<|=<x|=x|=<x|=<x|=<]|=<|=<|=<
< | < |=<|=<|=<|=<|=<|=<|<|<x|<|=<|=<|=<|=<|<|=<|=<|=<x|=<|=<|=<|=<|=<|=<
<|lclc|lz|cl|lc|l<x|clc|lc|lc|<x|c|lz|clc|lc|lz|z|lc|lz|<|c|z|<
<|lclc|lz|lcl|l<x|c|<x|c|l<x|lclc|l<x|z|<x|<x|lclz|l<x|<x|z|<x|c|<|x<
< |=<|=<|=<|=<|=<|=<|<x|<x|x|<x|<x|=<|=<|=<|=<x|=<x|=<x|=x|=<x|=<x|=<|=<|=<|=x<
< |<|=<|<|=<|<|<x|<x|<|<x|lz|l<x|<|<x|<|<|<|<x|=<|<|=<|=<|=<|=<|x<
< | =<|=<|=<|=<|=<|=<|<|<|<x|<|<|=<|=<|=<|<|=<|<|=<x|<|=<|=<|=<|=<|=<
< |<|=<|=<|=<|=<|=<|<|<x|<x|<|<|=<|=<|=<|<|=<|<x|<|<|=<|=<|=<|=<|=<
< |=<|=<|=<|=<|=<|=<|=<|<x|<x|<|=<|=<|=<|=<|=<|=<|=<|=x|=<|=<|=<|=<|=<|=<
< |<|=<|<|=<|<|=<|<|<|<|<|<x|<|<x|<|<|=<|<|<|<|=<|=<|=<|=<|x<
< |<|=<|=<|=<|=<|=<|<|<|<|<|<|=<|=<|=<|<|=<x|<x|<x|=<|=<|=<|=<|=<|=<|x<

Eijlers et al (2019)2°

w| =z CcC |\ =z z|Cc |z |22 2|CclZ2lZz2z|2Z2| 2|2\ 2|Z2|\2|2|2|2|2|2

Total % 100

e}
[}
-
o
o
N
w
S
(o)}

100

O
(o)}

100

-
o
o
-
o
o
-
o
o
-
o
o

Y =yes, N = no, U = unclear; JBI critical appraisal checklist for randomised controlled trials: Q1 = Was true randomisation used for
assignment of participants to treatment groups? Q2 = Was allocation to treatment groups concealed? Q3 = Were treatment groups
similar at baseline? Q4 = Were participants blind to treatment assignment? Q5 = Were those delivering treatment blind to treatment
assignment? Q6 = Were outcome assessors blind to treatment assignment? Q7 = Were treatment groups treated identically other than
the intervention of interest? Q8 = Was follow-up complete and, if not, were strategies to address incomplete follow-up utilised? Q9

= Were participants analysed in the groups to which they were randomised? Q10 = Were outcomes measured in the same way for
treatment groups? Q11 = Were outcomes measured in a reliable way? Q12 = Was appropriate statistical analysis used? Q13 = Was the
trial design appropriate, and any deviations from the standard RCT design (individual randomisation, parallel groups) accounted for
in the conduct and analysis of the trial?
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Table 2: Critical appraisal results of eligible quasi-randomised controlled trials (quasi-RCTs)

E N A

Bartik et al (2018)5°

Sabaq et al (2012)” Y

Y Y Y Y

Y Y Y Y

Total % 100

100 100 100 100

100 100 100 100

Y =yes, N = no, U = unclear; JBI critical appraisal checklist for quasi-experimental studies: Q1 = Is it clear in the study what is the
‘cause’ and what is the ‘effect’ (i.e. there is no confusion about which variable comes first)? Q2 = Were the participants included in
any comparisons similar? Q3 = Were the participants included in any comparisons receiving similar treatment/care, other than the
exposure or intervention of interest? Q4 = Was there a control group? Q5 = Were there multiple measurements of the outcome both
pre and post the intervention/exposure? Q6 = Was follow up complete and, if not, were differences between groups in terms of their
follow up adequately described and analysed? Q7 = Were the outcomes of participants included in any comparisons measured in the
same way? Q8 = Were outcomes measured in a reliable way? Q9 = Was appropriate analysis used?

of anaesthesia® reported higher
ratios of post-operative behaviours
one week after surgery. One study”
reported more problems falling
asleep, staying asleep and waking
up crying in the control group as
compared with children in the
experimental group. The remaining
studies®’*” did not find significant
differences between groups but
reported a higher incidence of these
behaviours in those who received
the educational interventions
pre-operatively.

Children’s and adolescents’
post-operative pain

Eight studies®0:>#04%.68717380 explored
whether the post-operative pain
scores differed for participants
undergoing educational interventions
from those undergoing standard
care. Five found lower pre-operative
pain scores in the experimental
group in the recovery room® and
post-operatively.*0+%%71 Of these,
three showed statistical differences
between groups (p<0.05).°4%% Only
one study” has reported a significant
correlation between anxiety levels
and pain one week post-operatively
(r=0512; p = 0.00).

Children’s post-operative
pain40,54,64,65,68,7173,80 was measured
using the Visual Analogue Scale
for pain (VAS-p),*>" Wong-Baker
Scale,** the revised Faces Pain

Scale (FPS-1),%%% the Face, Legs,
Activity, Cry, Consolability (FLACC)
scale®®, the Numeric Rating
Scale*” and the Modified Children’s
Hospital of Eastern Ontario Pain
Score (MCHEOPS).” These reliable
and validated instruments were
self-assessed by the child,”>#°
parents*®’>£% or assessors of the
study>#©%%%0 at different time
points - in the recovery room,”%:
at the day-care surgery unit after
recovery,” and up to two weeks
post-operatively.”>® One study” did
not detail when the post-operative
pain was assessed.

Quality appraisal

The current systematic review
included 28 studies, 26 RCTs and

two quasi-experimental studies
(quasi-RCTs). All the included RCTs
answered ‘'yes’ to eight of 13 checklist
quality criteria - Q1, Q3, Q7, Q9-Q13
(see Table 1). The two quasi-RCTs
answered ‘yes’ to all checklist criteria
(see Table 2). This assessment
identified potential methodological
weaknesses and sources of bias

in the review. First, only one RCT”®
provided information on participants’
blinding to treatment assignment;
whereas the remaining studies, due
to the nature of the intervention,
failed to provide information about
this criterion. Similarly, studies

have failed to guarantee blinding to

treatment assignment for personnel
de“\/eri ng treatment55,56,59763,65772,74,75,78,79
and assessing the
OutcomeS.59,60,63,64,66,69,70,72*76,78,79 Th|$
could be explained by the complexity
of concealing group allocation,

both from participants and those
delivering the treatment, when
specific interventions such as
educational interventions are being
used. Also, authors of one study
argued the impossibility of organising
blinding of outcome assessment due
to the lack of funding.”

Even though the authors have
conducted the appropriate statistical
analysis, five studies’®”>7*’¢ did not
report sufficient data to perform
meta-analysis on any outcome.
Moreover, meta-analysis of quasi-
RCTs was not performed. Therefore,
these results as well as the results
from all quasi-RCTs®” are presented
in a narrative format.

Review findings

Effect of family-centred
educational interventions on
children’s and adolescents’
anxiety

Pooled analysis of ten
RCTS56,58,59,63,64,66,67,69,7W,75 inVO[Ving

761 participants favoured the
implementation of educational
interventions (Figure 2). Moderate-
certainty evidence indicates

e-12
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that educational interventions
probably lead to a large reduction
in pre-operative paediatric anxiety
levels (SMD = -1.02; SE = 0.36; 95%

Cl [-1.73;-0.32]; p = 0.02). In addition,
children and adolescents who
participated in a ‘single educational
Intervention’ (SEl) expressed lower
anxiety scores than children
enrolled in a ‘multi-component
educational program’ (M-CEP) (SMDsg
= -1.29; SE = 0.48; p=0.04; SMDy-cep =
-0.43; SE = 0.40; p = 0.39).

However, there was high statistical
heterogeneity across the individual
studies of both subgroups (12 =
84.75% and 12 = 95.41%, respectively).
Publication bias was apparent from
the funnel plot and Egger’s test (p =
0.58) (see Figure 3). Sensitivity
analysis was performed by excluding

the lowest quality study score®
(SMDy_cep = -0.38; SE = 0.65; p = 0.63; 12
= 951%; SMDgyeral = -1.08; SE = 0.40; p =
0.028; 12 = 9550%) and the study that
used a different comparator™
(SMDgyeran = -0.92; SE = 0.39;

p = 0.047; 12 = 95.00%). The result did
not change significantly.

In this review, we have considered
the induction of anaesthesia in all
studies that reported paediatric
anxiety from the holding area

up to entering the operating

theatre. Pooled analysis of seven
RCTs»016275750 including 598
participants favoured the use of
educational interventions. Moderate-
certainty evidence indicates that
educational interventions probably
lead to a large reduction in paediatric
anxiety scores at induction of

anaesthesia (SMD = -1.54; SE = 0.62;
95% Cl [-2.72; -0.36]; p = 0.046; 12 =
97.52%; Egger’s test = 0.009) (see
Figure 4).

Post-operatively, even though four
studies™®*%¢’ have investigated
children’s and adolescents’ anxiety,
only three RCTs,””*"" with 301
participants, were included for
meta-analysis. Moderate-certainty
evidence indicates that educational
interventions probably largely reduce
post-operative anxiety scores (SMD =
-2.33; SE = 0.98; 95% CI [-4.25; -0.40]; p
= 014; 12 = 95.92%) (see Figure 5).

According to the results of Egger's
test, supported by the funnel plot,
there was publication bias in this
outcome (p = 018) (see Table 3).

Treatment Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
Multl-component educational program
Tabrizi et al., 2015 18 308 6 15 341 6.7 — = 0.51[ -1.21, 0.19] 9.69
Vaezzadeh et al., 2011 61 31.44 587 61 3831 7.44 L | -1.02 [ -1.40, -0.64] 10.38
Kumar et al., 2019 28 457 6541 27 442 53 ‘-F- 0.28[ -0.25, 0.82] 10.10
Heterogeneity: 1° = 0.39, I’ = 84.75%, H® = 6.56 0.43[ -1.20, 0.35]
Test of § = B;: Q(2) = 16.37, p = 0.00
Single educational intervention
Ryu etal., 2018 34 283 39 35 467 595 —— 3.61[ -4.38, -2.83] 9.47
Coskunturk & Gozen, 2017 23 409 7.2 20 394 672 E B 0.21[ -0.39, 0.81] 9.94
Yadav et al., 2020 28 54 107 28 4.14 239 - -1.92[ -2.56, -1.28]  9.84
Liguori et al., 2016 20 33 184 20 488 159 T -0.89[ -1.64, -0.24] 9.81
Li et al., 2007 97 34.36 8.09 106 386 8.53 = -0.51[ -0.79, -0.23] 10.53
Fernandes et al., 2015 30 189 54 30 219 B - -0.52[ -1.03, -0.00] 10.13
Park et al., 2019 40 283 39 40 383 6.17 g B -1.92 [ -2.45, -1.38] 10.09
Heterogeneity: 1° = 1.48, I’ = 95.41%, H® = 21.80 e -1.29[ -2.21, -0.36]
Test of 8, = 6;: Q(6) = 92.71, p = 0.00
Overall - -1.02[ -1.73, -0.32]
Heterogeneity: 1° = 1.21, I = 94.78%, H® = 19.16
Test of 8 = 8;: Q(9) = 112.55, p = 0.00
Test of group differences: Q,(1)=1.94, p=0.16

4 2 0 2

Random-effects REML model

Favours intervention

Figure 2: Pre-operative anxiety in children and adolescents - forest plot

Favours standard care/comparator

Forest plot showing effect sizes (Hedges’ g) and 95% confidence interval (CI) with a pooled subgroup analysis (random-effects model)
of the multi-component educational programs and single educational intervention’s studies.
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Effect of family-centred educational
interventions on children’s and Funnel plot
adolescents’ behaviour ©

At the induction of anaesthesia,
pooled analysis of two studies,”” —

with a total sample size of 272 5 -

children, favoured the use of 5

educational interventions (SMD = % o~ L

-1.40; SE = 0.67; 95% CI [-2.72; -0.09]; p e

= 0.28; 12 = 93.75%) (see Figure 6). 0 ® [ ] °

Moderate-certainty evidence Gtk °

indicates that educational . hd

interventions probably lead to a large "

improvement of paediatric behaviour S o : . l .

at this time point. -4 -3 -2 -1 0

Hedges's g
Two RCTs*% of 172 children and
adolescents were included for FeeldedbiaGl wiStidies
. Estimated 6,

meta-analysis to assess the

effectiveness of educational

interventions on children’s and Figure 3: Pre-operative anxiety in children and adolescents - funnel plot

adolescents’ post-operative

maladaptive behaviours. The findings p = 0.56; 12 = 100%) (see Figure 7).

showed a slightly higher incidence However, the shallow quality of the

of post-operative behavioural evidence does not allow us to state

disturbance in the study groups if educational interventions either

than in the control groups (SMD = improve or exacerbate post-operative

0.12; SE = 0.15; 95% CI [-0.84; 1.09]; behavioural disturbances.

Treatment Control Hedges's g Weight

Study N Mean SD N Mean SD with 95% CI (%)
Single educational intervention
Batuman et al., 2015 21 278 78 21 789 129 —— 4.70[ -5.92, -3.49] 12.90
Ryu etal., 2017 34 317 423 35 517 10.25 . B -2.51[ -3.15, -1.87] 14.32
Cumino et al., 2013 36 408 7.12 36 442 8.93 -0.42[ -0.88, 0.05] 14.61
Cumino et al., 2017 21 313 646 21 521 11.21 - -2.23[ -3.02, -1.45] 14.02
Eijlers et al., 2019 04 283 223 97 283 3.07 0.00[ -0.28, 0.28] 14.82
Aydin & Uyar, 2021 51 36.14 117 51 4038 11.2 -0.37[ -0.76, 0.02] 14.71
Ryu et al., 2019 41 383 797 30 467 867 o -1.00[ -1.47, -0.53] 14.61
Heterogeneity: 7°= 2.42, I = 97.52%, H’ = 40.24 e -1.54 [ -2.72, -0.36]
Test of 6 = B Q(6) = 115.90, p = 0.00
Overall i -1.54[ -2.72, -0.36]

Heterogeneity: T = 2.42, ' = 97.52%, H’ = 40.24
Test of 6 = 6;: Q(6) = 115.90, p = 0.00

Test of group differences: Qu{0)=0.00,p =.

f T T

T
B -4 -2 0 2
Random-effects REML model Favours intervention Favours standard care/comparator

Figure 4: Anxiety at induction of anaesthesia in children and adolescents

Forest plot showing effect sizes (Hedges’ g) and 95% confidence interval (CI) with a pooled analysis (random-effects model) of the
single educational interventions’ studies.
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Treatment Control Hedges's g Weight

Study N Mean SD N Mean SD with 85% CI (%)
Multi-component educational program

Kumar et al., 2019 28 274 29 27 397 43 -3.32[ -4.15, -2.49] 32.90
Heterogeneity: T = 0.00, 1" = %, H' =. - 332 -4.15, -2.49]

Testof8 =06,:Q(0)=0.00,p=.

Single educational intervention

Coskunturk & Gozen, 2017 23 274 503 20 438 455 —JW— -3.34[ -4.30, -2.39] 32.29
Li etal., 2007 97 3358 59 106 36.16 56 [ -0.45[ -0.73, -0.17] 34.81
Heterogeneity: 1 = 4.07, I’ = 96.94%, H” = 32.67 ——e—— _{.86[ -4.70, 0.98]

Test of 8 = 8;: Q(1) = 32,67, p = 0.00

Overall S -2.33[ -4.25, -0.40]

Heterogeneity: 1 = 2.75, I = 95.92%, H” = 24.50
Test of 8 = 6;: Q(2) = 67.71, p = 0.00

Test of group differences: Qu(1) = 0.94, p = 0.33

S5 4 32101 2
Random-effects REML model Favours intervention Favours standard care/comparator

Figure 5: Post-operative anxiety in children and adolescents

Forest plot showing effect sizes (Hedges’ g) and 95% confidence interval (CI) with a pooled analysis (random-effects model) of the
multi-component educational program and single educational intervention’s studies.

Table 3: Post-operative children and adolescents’ anxiety - Egger’s regression-based test

95% Confidence Interval
Parameter Coefficient Std. Error t Sig. (2-tailed)

Overall (Intercept) 0.86 0.25 339 18 -2.36 4.08

SE¢ -9.22 113 -819 .08 -23.52 5.09

Random effects meta-regression with the truncated Knapp-Hartung SE adjustment
c. standard error of effect size.

Treatment Control Hedges's g Wieight
Study N Mean SD N Mean SD with 85% CI (%)
Single educational intervention
Ryuetal., 2018 34 0 32 35 1 58 —il— -2.10[ -2.70, -1.51] 48.04
Lietal., 2007 97 10.46 3.79 106 13.63 4.49 . N -0.76 [ -1.04, -0.47] 51.96
Heterogeneity: 1° = 0.85, I’ = 93.75%, H' = 16.00 ——=iiiEm— -1.40[ -2.72, -0.09]
Testof 8, = 6;: Q(1) = 16.00, p = 0.00
Overall e ES— -140[ -2.72, -0.09]
Heterogeneity: 1 = 0.85, I = 93.75%, H’ = 16.00
Testof 6, = 8;: Q(1) = 16.00, p = 0.00
Test of group differences: Q.(0) = 0.00,p = .

-3-25-2-151-50 5 1

Random-effects REML model Favours intervention Favours standard care/comparator
Figure 6: Behaviour at induction of anaesthesia in children and adolescents

Forest plot showing effect sizes (Hedges’ g) and 95% confidence interval (CI) with a pooled analysis (random-effects model) of single
educational interventions’ studies.
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Treatment Control Hedges's g Weight

Study N Mean SD N Mean SD with 95% CI (%)
Fincher et al., 2012 35 8366 541 32 834 11.86 —ﬁ— 0.03[ -0.45, 0.51] 39.11
Chartrand et al., 2017 49 26.73 19.19 56 23.34 17.51 —— 0.18[ -0.20, 0.57] 60.89
Overall —_— 0.12[ -0.84, 1.09]

Heterogeneity: 7° = 0.00, I* = 0.00%, H” = 1.00
Test of 6 = 6;: Q(1) = 0.25, p = 0.62
Testof 8= 0:t(1)= 1.62, p=0.35

T
-1 -5 0 5 1 1.5
Random-effects REML model Favours intervention Favours standard care/comparator

Knapp-Hartung standard errors

Figure 7: Post-operative behaviour in children and adolescents

Forest plot showing effect sizes (Hedges’ g) and 95% confidence interval (CI) with a pooled analysis (random-effects model) of the
single educational interventions’ studies.

Effect of family-centred Figure 8). Overall results suggest Effect of family-centred
educational interventions on nonsignificant differences in educational interventions on
children’s and adolescents’ pain ~ Post-operative pain scores among parental anxiety
participants of both groups (SMD =
Four RCTs,"*%*%/" with a total sample -0.43; SE = 0.33; 95% CI [-1.05; 019) p = A meta-analysis of six RCTs, e e0e07
size of 599 participants, were 0.28). In addition, the heterogeneity with 361 parents, was performed.
included in the pooled subgroup across the individual studies was Moderate-certainty evidence
analysis to examine the impact high (12 = 9217%) and publication bias  indicates that educational
of educational interventions on was present (p = 0.31, Egger’s interventions probably lead to a large
children’s post-operative pain (see regression test). reduction in pre-operative parental
Treatment Control Hedges's g Weight

Study N Mean SD N Mean SD with 85% CI (%)

Multi-component educational program

Zhu etal., 2018 49 467 33 51 48 327 0.02[ -037. 0.41] 2503

Kumar et al., 2019 28 2 118 27 4 145 —J— -1.49[ -2.09, -0.89] 22,01

Faramarzi et al., 2020 121 161 47 120 173 84 0.18[ -0.43, 0.08] 2659

Heterogeneity: T = 0.58, I” = 93.53%, H" = 15.46 0.52[ -1.41, 0.38]

Test of 8 = 8; Q(2) = 18.38, p = 0.00

Single educational intervention

Li et al., 2007 97 419 118 106 447 124 = -0.23[ -0.51. 0.05] 26.37
Heterogeneity: 1° = 0.00, I° = %, H’ = < -0.23[ -0.51, 0.05]

Test of 8= 6; Q(0)=0.00, p=.

Overall = -0.43[ -1.05, 0.19]

Heterogeneity: T = 0.36, I = 92.17%. H = 12.77
Test of 8 = 8; Q(3) = 18.43, p=0.00

Test of group differences: Q.(1) = 0.36, p = 0.55

r T T T 1
3 -2 4 0 1 2
Random-effects REML model Favours intervention Favours standard care/comparator

Figure 8: Post-operative pain in children and adolescents

Forest plot showing effect sizes (Hedges’ g) and 95% confidence interval (CI) with a pooled subgroup analysis (random-effects model)
of the multi-component educational program and single educational interventions’ studies.
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Treatment Control Hedges's g Weight

Study N Mean SD N Mean SD with 95% CI (%)
Multi-component educational program

Tabrizi et al., 2015 18 356 95 15 428 14 -0.60[ -1.30, 0.10] 16.68
Kumar et al., 2019 28 63 1.7 27 841 7.5 -0.11[ -0.64, 0.42] 16.84
Heterogeneity: T = 0.02, I = 15.50%, H' = 1.18 -0.30[ -0.76, 0.17]

Testof8i=9:Q(1)=1.18, p=0.28

Single educational intervention

Coskunturk & Gozen, 2017 23 342 111 20 317 97 0.23[ -0.37, 0.84] 16.78
Yadav et al., 2020 28 85 494 28 325 247 -6.06[ -7.34, -4.78] 15.87
Cumino et al., 2013 36 9 413 36 8 3.19 0.27[ -0.20, 0.73] 16.89
Aydin & Uyar, 2021 51 41.06 81 51 3841 9.3 0.30[ -0.09, 0.69] 16.94
Heterogeneity: T = 9.49, I’ = 99.15%, H' = 117.68 127 -4.31, 1.77]

Testof @ =6;: Q(3) =90.73, p=0.00

Overall R i -0.94[ -2.87, 0.99]
Heterogeneity: T = 5.68, I’ = 98.57%, H' = 69.77
Test of 6, = 6;: Q(5) = 93.29, p = 0.00

Test of group differences: Q,(1)=0.38, p=0.54

€ 6 4 2 0 2 4
Random-effects REML model Favours intervention Favours standard care/comparator

Figure 9: Pre-operative parental anxiety

Forest plot showing effect sizes (Hedges’ g) and 95% confidence interval (CI) with a pooled subgroup analysis (random-effects model)
of the multi-component educational program and single educational intervention’s studies.

anxiety levels (SMD = -0.94; SE = 1.00; across the studies. There was A meta-analysis of three RCTs,”7%

95% CI [-2.87; 0.99]; p = 0.39) (see publication bias according to the involving 203 parents, evaluated the

Figure 9). funnel plot and Egger’s regression- impact of educational interventions
based test (p = 0.24). on post-operative parental anxiety

Statistical heterogeneity was low in
the multi-component educational
program subgroup (12 = 15.50%) and
substantial in the single-educational
intervention subgroup (12 = 99.15%).
Egger's test was statistically
significant for absence of publication o~ *
bias (p = 0.007) (see Figure 10). s ®

Funnel plot

At induction of anaesthesia, three
RCTs*°550 were included for meta-
analysis, with a total sample size
of 376 parents (see Figure 11).

The evidence is very uncertain ®
regarding the benefits of educational
interventions on parental anxiety ol
levels at this time point. In addition, S ' ' ' '
the meta-analysis results (SMD = = & Hedg'ezs-s g . %
-0.55; SE = 0.63; p = 0.47; |2 = 96.69%)
were mainly favoured by one study,”®
showing the serious inconsistency

Standard error

Pseudo 95% CI ® Studies
Estimated 0

Figure 10: Pre-operative parental anxiety - funnel plot
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Treatment Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% ClI (%)
Single educational intervention
Chartrand et al., 2017 49 3.32 25 56 351 243 -0.08[ -0.46, 0.31] 3348
Eijlers et al., 2019 94 41 233 97 405 283 0.19[ -0.09, 0.48] 33.98
Park et al., 2019 40 30 1526 40 55 11.64 —— -1.82[ -2.35, -1.30] 32.54

Heterogeneity: T = 1.13, I’ = 96.69%, H' = 30.24

Testof 8, = 6; Q(2) = 44.39, p = 0.00

Overall

Heterogeneity: 1 = 1.13, I' = 96.69%, H* = 30.24

Testof 8, = 8;: Q(2) = 44.39, p = 0.00

Test of group differences: Q.(0) =-0.00,p=.

Random-effects REML model

—*
-*-

-2 -1 0 1

Favours intervention

Figure 11: Parental anxiety at induction of anaesthesia

0.55[ -1.78, 0.67]

0.55( -1.78, 0.67]

Favours standard care/comparator

Forest plot showing effect sizes (Hedges’ g) and 95% confidence interval (CI) with a pooled analysis (random-effects model) of the

single educational intervention’s studies.

(see Figure 12). Moderate-certainty
evidence indicates that educational
interventions probably lead to a
large reduction in post-operative
parental anxiety levels (SMD = -1.64;
SE = 0.72; 95% CI [-3.05; -0.23]; p =
0.15). Nevertheless, the high
heterogeneity

(12 = 93.75%; Figure 12) and the
publication bias (p = 011; Egger’s test)
require these results to be carefully
interpreted.

Sensitivity analysis was performed for
paediatric and parental anxiety levels

in the pre-operative period and at
the induction of anaesthesia. Studies
that used other comparators than
standard care*®*’ were individually
excluded; the overall heterogeneity
among the studies remained high
(12>80.00%).

Treatment Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
Multi-component educational program
Kumar et al., 2019 28 42 44 27 545 7.8 B -1.96 [ -2.61, -1.30] 33.35
Heterogeneity: T = 0.00, I = %, H® = . - 4196 -2.61, -1.30]
Testof B = 8;: Q{0)=-0.00,p=.
Single educational intervention
Chartrand et al., 2017 49 68 1.71 56 1.31 201 s -0.33[ -0.72, 0.05] 34.85
Coskunturk & Gozen, 2017 23 163 V.3 20 39 89 —l— -2.76 [ -3.61, -1.90] 31.70
Heterogeneity: 1° = 2.82, I° = 96.09%, H = 25.59 T -1.51[ -3.89, 0.86]
Testof 8 = 8;: Q(1) = 25.59, p = 0.00
Overall —eEERRE— -1.64 [ -3.05, -0.23]
Heterogeneity: 1° = 1.44, I = 93,75%, H" = 16.00
Test of Bi = 8;: Q(2) = 35.91, p=0.00
Test of group differences: Qu(1)=0.12,p = 0.73

4 3 2 4 0 1 2

Random-effects REML model

Favours intervention

Figure 12: Post-operative parental anxiety

Favours standard care/comparator

Forest plot showing effect sizes (Hedges’ g) and 95% confidence interval (CI) with a pooled subgroup analysis (random-effects model)
of the multi-component educational program and single educational intervention’s studies.
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Discussion

This systematic review of 28

studies yielded a meta-analysis of
21 RCTs! 024 990168717576780 wyith 1872
children and adolescents and nine
RCTg> 600163647880 with 737 parents
over three different outcomes: pain,
anxiety and behaviours. To our
knowledge, this is the first systematic
review presenting an overview of the
effect of family-centred educational
interventions on children’s/
adolescents’ and parents’ outcomes
during the perioperative journey.

The results of our meta-analysis
suggest that educational
interventions can achieve a

large reduction in perioperative
paediatric anxiety levels, improve
paediatric behaviours at induction
of anaesthesia and reduce parental
pre-operative and post-operative
anxiety levels. These results are also
supported by the findings of the
studies not included in the meta-
analysis.

We encountered several difficulties
gathering information from the
included studies to carry out meta-
analyses. The high heterogeneity
among the studies at different time
points is noticeable and should be
considered when judgements about
the applicability of these findings in
the perioperative context are made.
For instance, two major challenges
might be the subjective nature of
these interventions and the small
sample size. Furthermore, the
included studies used different types
of educational interventions, using
video resources, video through virtual
reality, games, DVDs, books, leaflets
and therapeutic play. Finally, although
all studies have used validated and
reliable tools, the diverse range of
measurement instruments employed
and the low number of studies
included did not allow us to explore
each intervention’s effectiveness
independently. Considering this,

a meta-analysis using a random-
effects model was performed to
provide valuable information to guide
perioperative teams in delivering
their care.

Educational interventions effectively
reduce pre-operative anxiety of
children and adolescents undergoing
elective surgery, with statistical
differences between groups.

This finding is supported by the
experimental and quasi-experimental
studies included in this review and
reinforces the conclusion of the
narrative synthesis developed by
Copanitsanou and collaborators
involving pre-operative education

at the paediatric age.” However,

the moderate quality of evidence
(downgraded for serious imprecision,
inconsistency and publication bias)
does not allow us to make conclusive
inferences or recommendations for
perioperative practice.

In addition, a systematic review
studying the effects of audio-visual
interventions on children’s anxiety*”
concluded that these effectively
reduce children’s perioperative
anxiety. This finding was supported in
the current review, where individual
studies in which multimedia was
used when educating children and
adolescents reported a greater effect
on pre-operative anxiety levels.”*%%

In contrast to the findings reported
by Kim et al.® in which children
benefited more from pre-operative
technology-based preparation
programs, our study found that
children and adolescents who
participated in a single educational
intervention expressed lower
pre-operative anxiety scores than
those enrolled in a multi-component
educational program. This is possibly
related to the family-centredness and

educational components of our study.

Insufficient data on the paediatric
population from the different studies
did not allow us to stratify the results

by age (children and adolescents).
Although adolescents were included
in the eligibility criteria of this review,
only three of the 28 included studies
had adolescents in their population
sample,”**’* hence the need for more
primary studies.”

Additionally, the findings from our
review suggest that implementing
educational interventions may

be useful to increase paediatric
compliance at induction of
anaesthesia but not in reducing
post-operative behavioural
disturbances in children and
adolescents. With only two relatively
small studies, the estimate was not
precise enough to determine the
direction of effect; therefore, we are
uncertain regarding the effectiveness
of these interventions on children’s
and adolescents’ post-operative
maladaptive behaviours. Moreover,
educational interventions do not
seem to affect the incidence of
emergence delirium symptoms in the
recovery area.

In our narrative synthesis, children
and adolescents benefited from
educational interventions to reduce
post-operative pain intensity without
statistically significant differences.
Evidence supports that children

and adolescents with higher levels
of anxiety prior to surgery tend

to exhibit greater intensity of
post-operative pain.®”” However, only
one study” has reported a significant
correlation between anxiety levels
and pain intensity one week
post-operatively.

Regarding parental anxiety, the
results from this review suggest
that the implementation of
educational interventions might
provide a valuable alternative to
reduce parental anxiety, and this
concurs with findings from the study
conducted by Copanitsanou and
collaborators.” Multi-component
educational programs,® with
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pre-operative tours, pamphlets and
booklets, were also associated with
a greater reduction in pre-operative
anxiety levels, corroborating

the results of the systematic

review undertaken by Kim and
collaborators.®

Strengths and limitations

This systematic review and meta-
analysis has multiple strengths,
including a wide range of data
collection from different databases
and studies from various countries,
which enhance generalisability

to our results. However, we are
aware that our research may have
several limitations that contributed
to the high heterogeneity of the
overall results. We speculate that
these limitations were linked with
insufficient studies at specific
evaluation time points and studied
outcomes, small study sample sizes,
the wide range of participants’ ages,
and differences in measurement
instruments across the studies. In
addition, no differentiation was
made between ‘self’ and ‘observed’
assessments. Since we have included
studies only written in English,
Spanish and Portuguese, language
bias was also present. In addition, we
must assume as a limitation the lack
of the terms ‘disorders’, ‘sleeping’ and
‘eating’ related to the post-operative
maladaptive behaviours in our search
strategy. Finally, this review did not
explore the content and type of
methodologies and materials used
due to the lack of studies.

Conclusions

The findings from this systematic
review provide further evidence to
improve perioperative practice in
paediatric settings, indicating the
probable benefits of implementing
family-centred educational
interventions to reduce perioperative

family anxiety and improve
paediatric behaviours at induction of
anaesthesia. However, the diversity
of measurement instruments used
among the studies makes performing
a meta-analysis and producing more
robust data difficult.

Implications for practice

Family-centred education can lead
to reduced anxiety levels in children,
adolescents and parents, and
improved compliance at induction
of anaesthesia, in comparison

with standard or other preparation
methods. Children and adolescents
seem to benefit more from single
educational interventions, whereas
parents demonstrate better health
outcomes with multi-component
educational programs. Therefore,
tailored family-centred education
is essential to meet children’s,
adolescents’ and parents’ needs.

Implications for future
research

This review has found possible
benefits of educational interventions
for the family at the different stages
of the perioperative journey. If
further comparative effectiveness
trials aim to determine whether or
not educational interventions are
effective, these should consider a
larger sample size. In addition, further
studies with adolescents and parents
are needed to understand the impact
of educational interventions on the
management of pain and anxiety
during the perioperative journey.

Note: This review will contribute
towards a MSc in Paediatric Nursing
for the first author, IE.
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