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Abstract
Aims
To evaluate the effectiveness of non-pharmacological interventions to manage 
anxiety in adolescents in the perioperative period.

Design
Systematic review of effectiveness and meta-analysis.

Data sources
MEDLINE, CINAHL, PsycInfo, Cochrane Central Register of Controlled Trials, 
SciELO, sources of unpublished studies and grey literature, including Open 
Grey and RCAAP – Portugal, were systematically searched without time limits 
(up to December 2020).

Review methods
This review followed the Joanna Briggs Institute (JBI) methodology for 
systematic reviews of evidence effectiveness. The selection process, critical 
analysis and extraction of data were performed by two independent reviewers. 
Studies were critically appraised using JBI Critical Appraisal Checklist for 
Randomised Controlled Trials. Data was synthesised through meta-analysis 
(using a fixed-effect model in the RevMan 5.2.8) and narrative synthesis.

Results
This analysis included five studies with a total of 420 adolescents. The 
effectiveness of non-pharmacological interventions, including cognitive–
behavioural techniques, hypnosis, guided imagery and relaxation, were 
examined in the perioperative context. A meta-analysis (n=136 adolescents) 
of three studies suggests no differences in adolescents’ anxiety when non-
pharmacological interventions are applied compared to standard care 
(SMD -0.14, 95% CI -0.48 to 0.20, p=0.42). Individually, all the studies showed 
that non-pharmacological interventions were beneficial on the reduction of 
the adolescents’ anxiety, although no statistical significance was found.

Conclusion
Despite insufficient evidence on the effectiveness of non-pharmacological 
interventions, they should be considered as a resource in the management of 
adolescent anxiety in the perioperative period. 

Key words: adolescent, anxiety, perioperative care, nursing, systematic review, 
non-pharmacological, guided imagery, education
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Introduction
Anxiety is a common symptom in 
adolescents undergoing surgery1. 
Up to 65 per cent of adolescents 
that undergo surgery experience 
considerable anxiety symptoms 
before the procedure1. The highest 
scores are generally reported just 
before the start of anaesthesia, in 
the induction room, where about 
80 per cent of individuals present 
very high levels of anxiety1. It is 
estimated that about five million 
adolescents in the United States 
of America and 65 000 in Canada 
experience a surgical procedure 
each year2,3. In Portugal, of the 
970 200 surgeries performed in 2018, 
17 482 were at paediatric age – up 
to 14 years old4. Although efforts 
were made to find data from a 
global number or even from other 
countries, it was not possible to find 
discriminated surgical statistics for 
the adolescent or paediatric groups. 

The World Health Organization 
(WHO) defines adolescence as the 
phase between childhood and 
adulthood ranging from 10 to 19 
years old5. Given the developmental 
characteristics, adolescence can 
be divided into three stages: 
early adolescence (10–14 years), 
medium adolescence (15–16 years) 
and late adolescence (17–19 years)6. 
This specific population experiences 
rapid physical, cognitive and 
psychosocial development5. However, 
physical growth precedes cognitive 
maturation7 and both emotional and 
judgmental maturation are important 
cofactors for perioperative care8. 

Non-pharmacological interventions 
(NPIs) implemented in the 
preoperative period help to reduce 
anticipatory anxiety and preoperative 
anxiety by offering a peaceful and 
pleasant state9. The NPIs can also 
complement pharmacological 
interventions offering a feeling of 
well-being9. 

The behaviour of the paediatric 
population in a perioperative 
situation has been widely studied, 
and many reviews have been 
conducted on the topic10–13. Despite 
adolescents being included in these 
studies, the specific subject of NPIs – 
how these could be used and which 
effects to expect on adolescent’s 
perioperative anxiety – was not 
reported. This is particularly relevant 
if we attend to developmental 
characteristics and want to know 
which NPI could be better suited for 
the adolescent population.

Background
Adolescents’ anxiety in the 
perioperative period frequently 
results from fear of the unknown, 
fear of the inability to wake up, fear 
of death after anaesthesia, loss of 
control and pain14,15. But anxiety can 
last past the surgical experience. 
Some adolescents revealed trouble 
sleeping, nightmares and waking 
up with an intense sense of fear 
and anxiety, that lasted longer 
than the recovery period16. Even for 
those individuals who have been 
provided with information about the 
surgical procedure, the perioperative 
experience may still be distressing 
and overwhelming10. In general, the 
child/adolescent anticipates the 
surgical experience according to 
their maturity, previous information 
and involvement in the treatment 
process17. 

Anxiety can be defined as an 
emotional state that involves 
feelings of apprehension, tension, 
nervousness and worry accompanied 
by physiological or motor arousal18. 
It is a normal reaction to any threat, 
and it can be protective under some 
circumstances. Anxiety can also be 
associated with the anticipation 
of a future concern and is more 
correlated with muscle tension 
and avoidance behaviour19,20. A 
fearful temperament, somatisation 

tendencies, trait anxiety and 
depression are significant predictors 
for pre-operative anxiety in the 
adolescent1. The triggering factors 
for anxiety in the perioperative 
period are related to how the 
patient fears the unknown; perceives 
physical injuries, pain and loss 
of control, and the uncertainty of 
what is expected in the immediate 
experience21. Perioperative anxiety 
can consequently require a longer 
time for induction of anesthesia and 
post-operative recovery, increase 
the risk of post-operative delirium 
and increase pain scores and the 
consumption of analgesia22. 

In the last decade, a substantial 
investment has been made in studies 
focusing on the neurocognitive 
development processes of 
adolescents, to clarify why they react 
and behave differently from not only 
children but also from adults23. A 
decade ago, Fortier and colleagues 
highlighted the need to develop 
primary studies in the perioperative 
context, involving adolescents only 
in their samples1. Some studies 
conducted in the perioperative 
period demonstrated contradictory 
results for the relationship between 
anxiety and age, gender and 
previous medical experiences24–26. 
Nevertheless, the higher the scores of 
anxiety, the greater are adolescents’ 
negative emotions and difficulties 
with pain management and dealing 
with health care professionals27. 

The State-Trait Anxiety Inventory 
form Y (STAI-Y) is an instrument for 
assessing state of anxiety (20-items) 
and trait of anxiety (20-items), with 
each one scoring between 20 and 
8018. The STAI for children (STAIC) 
has scores ranging from 20 to 60, 
with higher scores indicating greater 
anxiety18. Both instruments are 
considered ‘gold standard’ in the 
evaluation of adolescents’ anxiety in 
the perioperative period18. The Visual 
Analogue Scale for Anxiety (VAS-A) 
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and the Numeric Rating Scale (NRS) 
are also often used and easy to apply. 
The scores range from 0 to 10 and 
higher scores indicate greater anxiety.

The interventions used to prevent 
anxiety in the preoperative period 
include both non-pharmacological 
and pharmacological strategies28,29. 
The former allow changes to 
the meaning attributed to the 
anxiety-causing agent. That is, NPIs 
achieve cognitive restructuring 
which is oriented to the cognitions, 
expectations, assessments and 
constructions that complement the 
experience of anxiety30. Furthermore, 
NPIs have no side effects, no need 
for a prescription, are recommended 
as a resource in the control of 
adolescent anxiety and fear related 
to surgical procedures, and the 
adolescent can use them as tools 
to manage other anxiety situations 
throughout life30. 

The NPIs are differentiated into five 
categories: psychological, physical, 
nutritional, digital and elemental 
health interventions31. Psychological 
interventions include relaxation 
therapies, health education programs, 
psychotherapies and body-mind 
programs31,32. The use of these NPIs is 
safe and has no adverse reactions32.

A preliminary search throughout 
MEDLINE, PROSPERO, Joanna Briggs 
Institute (JBI) Database of Systematic 
Reviews and Implementation Reports 
and the Cochrane Database of 
Systematic Reviews was conducted 
and found some systematic reviews 
on this topic10–13,33–35. In all the cited 
studies, the authors do not present 
results for the adolescent population. 
Additionally, a previous scoping 
review identified which NPIs are 
used with the adolescent population 
in the perioperative period but 
the effects, alone or grouped, 
have not yet been evaluated36. 
Therefore, there is a need to 
systematise the findings, focusing 

on the NPIs and the management 
of anxiety in adolescents in the 
perioperative period, and produce 
the best evidence for the health care 
professionals who work with this 
population in this context. 

The review
Aim
This review aimed to evaluate the 
effectiveness of non-pharmacological 
interventions to manage anxiety in 
adolescents in the perioperative 
period.

The following review question was 
addressed in this study: What is the 
effectiveness of non-pharmacological 
interventions to manage anxiety in 
adolescents in the perioperative 
period?

Design
This systematic review was conducted 
according to the JBI methodology for 
systematic reviews of effectiveness37 
and this report was organised 
using the Preferred Reporting Items 
for Systematic Reviews and Meta-
analyses (PRISMA 2020) statement. 
The review protocol was registered 
in PROSPERO (CRD42020184386) and 
previously published38 to increase 
transparency and reduce the risk of 
bias.

Search methods
The search followed a three-step 
strategy to identify both published 
and unpublished studies that met 
the inclusion criteria (Table 1). 
Initially a limited search of MEDLINE 
(Pubmed) and CINAHL (EBSCO) was 
undertaken and followed by an 
analysis of the relevant text words 
included in the title and abstract 
and the index terms of the selected 
articles. All the identified keywords 
and index terms were adapted for 
each database and a second search 
was undertaken in December 2020. 

The searched databases included 
MEDLINE (PubMed), CINAHL (EBSCO), 
PsycInfo (EBSCO), Cochrane Central 
Register of Controlled Trials (EBSCO) 
and SciELO. Sources of unpublished 
studies and grey literature searched 
included Open Grey and RCAAP – 
Portugal Open Access Scientific 
Repository. The full search strategies 
are provided in Supplement 1. Finally, 
all references of the studies selected 
for critical appraisal were screened 
to find additional studies. Studies 
published in English, Spanish and 
Portuguese were considered for 
inclusion. No date or geographical 
limits were applied to this review.

Search outcomes
A total of 985 potentially relevant 
studies were identified from the 
database searches. All identified 
citations were collated and uploaded 
into the citation manager EndNote 
X8 (Clarivate Analytics, PA, USA) and 
duplicates were removed. After the 
full text of the selected studies was 
examined, the titles and abstracts of 
the remaining studies were screened 
to check whether they met the 
inclusion criteria. These steps were 
undertaken by two independent 
reviewers (MPS, MJP) and any 
disagreements between both were 
discussed jointly or with a third 
reviewer (APS).

Quality appraisal
Eligible studies were critically 
appraised by two independent 
reviewers using the JBI Critical 
Appraisal Checklist for Randomised 
Controlled Trials37. All items have 
three potential responses ‘yes’, 
‘unclear’ and ‘no’, with ‘yes’ scoring 1, 
and the others 0. The quality of the 
RCT studies were classified into good 
(score 11–13), moderate (score 7–10) 
and poor (score <6). Once again, any 
disagreements between reviewers 
were discussed jointly or with a 
third reviewer (APS). Considering 
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there were few studies concerning 
the use of NPIs to manage anxiety 
in adolescents in the perioperative 
period, researchers decided to 
include all the selected studies 
and discuss their methodological 
weaknesses38.

Data abstraction
Data from the included studies 
was extracted by the same two 
independent reviewers (MPS, MJP) 
using the standardised JBI data 
extraction tool (JBI SUMARI)37. Data 
extracted included: study design, 
participant’s details, setting and 
location, intervention (frequency, 
duration, dose), comparator, outcome 
measures, measurements points 
and outcomes of significance to the 
review objective. 

Synthesis
Studies were pooled with statistical 
meta-analysis using Review Manager 
5.2.8. (Copenhagen: The Nordic 
Cochrane Centre, The Cochrane 
Collaboration, 2011). Effect sizes 
expressed as standardised final 
post-intervention mean differences 
(for continuous data) and their 
95 per cent confidence intervals were 
calculated for analysis. Heterogeneity 
was assessed statistically using the 
standard χ2and I2 tests. Statistical 
analyses were performed using fixed-
effect models due to the absence 
of heterogeneity (I2=0%)39. Subgroup 
analyses were not conducted due 
to insufficient data. As there were 
fewer than ten studies included 
in the meta-analysis, it was not 
possible to assess publication 
bias and generate the funnel plot. 
Where statistical pooling was not 
possible, the findings are presented 
and synthesised in narrative format, 
without meta-analysis.

Results
A total of 58 papers were retrieved for 
full-text review. Of these, 53 articles 
were excluded and reasons are noted 
in Supplement 2. Five studies were 
critically assessed and included in 
this review. The study identification is 
described in detail in Figure 1.

Methodological quality
Although different study designs 
were considered for inclusion, only 
RCTs met the criteria and all of them 
were of moderate quality40–44.

In the standardised critical appraisal 
instrument for RCTs, seven out of 13 
questions about the studies were 
rated as ‘yes’ (Table 2). None of the 
RCTs provided sufficient information 
about whether those delivering the 
treatment were blinded to treatment 
assignment. With the exception 
of one42, the studies used clear 
randomisation for assignment to 
the treatment or control group and 
allocation to treatment group was 
concealed. Another study44 clearly 
describes that the participants were 
blind to the treatment assignment, 
and only two studies42,43 outline in a 
clear way that those delivering the 
treatment were blind to treatment 
assignment. At last, only one study41 
presents a complete follow-up. 

Characteristics of included 
studies
All the studies included in this 
review were published between 
2003 and 2019 and are written in 
English. Specific information and 
characteristics of these studies are 
summarised in Table 3. 

Table 1: Inclusion criteria based on population, intervention, 
control, outcomes and study (PICOS) format

Review question Inclusion criteria

Population Adolescents (10–19 years) in the perioperative 
context

Intervention

NPIs such as education, massage, hypnosis, guided 
imagery, music therapy, music or virtual reality. 
There were no limitations in frequency, intensity or 
who delivers the intervention.

Comparator Usual/standard care

Outcome Anxiety (STAI-Y or STAIC or VAS-A or NRS)

Studies

Experimental and quasi-experimental study 
designs including randomised controlled trials 
(RCTs), non-randomised controlled trials, before 
and after studies, and interrupted time-series 
studies. Analytical observational studies including 
prospective and retrospective cohort studies, case 
control studies and analytical cross-sectional 
studies.
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Records identified from:
• Databases (total n=985)
• MEDLINE via PubMed (n=290)
• CINAHL complete via EBSCO (n=93)
• Cochrane Central Register of Controlled

Trials via EBSCO (n=84)
• PsycINFO via EBSCO (n=43)
• SciELO (n=462)
• RCAAP (Portugal) (n=11)
• OpenGrey (n=2)

Records removed before screening:
Duplicate records removed 

(n=181)
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Records screened
(n=804)

Records excluded 
by a human (n=746)

Reports sought for retrieval
(n=58)

Reports not retrieved
(n=0)

Reports excluded by reason:
(n=53)

1. Ineligible population (n=24)

2. Ineligible intervention (n=1)

3. Ineligible outcome (n=20)

4. Ineligible study design (n=8)

Reports assessed for eligibility 
(n=58)

In
cl

ud
ed Studies included in review

(n=5)

Figure 1: PRISMA 2020 flow diagram including searches of databases 
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an 
updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71.
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Settings
Two studies were conducted in the 
United States of America (USA)40,42, 
one in France43, one in Canada41 and 
one in Poland44. All the studies were 
developed in a hospital context 
though in different clinical settings: 
orthopaedics40–42, thoracic paediatric 
surgery44 and the operating room just 
before anaesthesia induction43.

Sample size
The number of participants varied 
from 4041 to 11843 per study. At 
pre‑intervention the included 
studies had a total sample of 437 
participants. However, at post-
intervention the total sample had 
420 participants. Of these, 279 were 
females and 141 were males. 

Participants
The participants’ ages ranged from 
9 to 19 years old. Only one study44 
included participants aged nine 
years. Authors of this study were 
contacted to ascertain exactly how 
many nine-year-olds were included 
in the sample. As there were only 
two, after a thorough discussion, the 

Table 2: Quality appraisal of eligible studies

LaMontagne 
et al., 200340

Charette 
et al., 201441

Nelson 
et al., 201642

Duparc-
Alegria 

et al., 201843

Tomaszek  
et al., 201944 %

1. Was true randomisation used for
assignment of participants to treatment
groups?

Y Y U Y Y 80

2. Was allocation to treatment groups
concealed? Y Y U Y Y 80

3. Were treatment groups similar at baseline? Y Y Y Y Y 100

4. Were participants blind to treatment
assignment? U N N N Y 20

5. Were those delivering treatment blind to
treatment assignment? N N N N U 0

6. Were outcome assessors blind to treatment
assignment? N N Y Y U 40

7. Were treatment groups treated identically
other than the intervention of interest? Y Y Y Y Y 100

8. Was follow-up complete, and if not, were
strategies to address incomplete follow-up
utilised?

N Y N N N 20

9. Were participants analysed in the groups to
which they were randomised? Y Y Y Y Y 100

10. Were outcomes measured in the same way
for treatment groups? Y Y Y Y Y 100

11. Were outcomes measured in a reliable way? Y Y Y Y Y 100

12. Was appropriate statistical analysis used? Y Y Y Y Y 100

13. 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?

Y Y Y Y Y 100

Score 9 10 8 10 10

Y = Yes, N = No, U = Unclear
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review authors decided to keep the 
study for inclusion in this review.

There were no substantial differences 
in age, sex, ethnic background or 
socioeconomic status among the 
study groups. Surgery for scoliosis40–43 
and thoracic surgery44 were the 
most common. Patients with mental 
disorders, cognitive deficits40,41,43,44, 
chronic illness or problems with 
verbal communication were not 
eligible44. 

Characteristics of the 
intervention
All the interventions were delivered 
during the preoperative period and 
involved different methods such as, 
cognitive–behavioural techniques 
using information and coping 
strategies40, hypnosis43, guided 
imagery and education41, and training 
and relaxation42. One study used 
‘additional information’ delivered 
by a psychologist44. In addition to 
the main intervention, four studies 
included an education/information 
component40–42,44. In one study, the 
intervention was delivered by the 
music therapists42, in two studies 

the interventions were facilitated by 
nurses41,43.

Outcome measures
Regarding the outcome and 
assessment tools, anxiety was 
measured using self-administered 
instruments40,41,44 or instruments 
filled out by the researcher42,43. The 
most commonly used instrument 
was STAI-C40,44 or STAI41,44. One study 
used the VAS-A43 and another used 
the NRS42. With regard to timing 
of the assessment, the studies 
assessed anxiety before delivering 
the intervention in the preoperative 
period, and in the post-operative 

Table 3: Characteristics of included studies

Study details 
Study 
design

Participants 
details 
(EG/CG)

Setting and 
location

Intervention  
(frequency, 
duration) Comparator

Outcome 
measures

Measurements 
points

Outcomes  
(EG/CG)

LaMontagne et 
al., 200340

(USA)

RCT 
with four 
groups

n = 109 

Information only n=27

Coping only n=27

Information plus coping 
n=30

Control group n=25.

Ages:11 to 18 years

During 
preoperative 
orthopaedic 
clinic visit

Cognitive–
behavioural 
Intervention 
delivered by video 
(one session, 8–10 
minutes)

Usual care STAIC Preoperative (day 
before surgery)

Post-operative (day 
two after surgery)

Information 
only:

38,93 (7,10)

Coping only:

37,07 (6,38)

Control group:

39,88 (8,28)

Charette et al., 
201441

(Canada)

RCT (pilot 
study)

n = 40 (20/20)

Ages: 11 to 20 years

At hospital on 
the day before 
surgery

A DVD providing 
information and 
demonstration of 
guided imagery, 
relaxation and 
education (one 
session, 30 minutes)

Usual care STAI-Y Preoperative (day 
before) Post-operative 
(day of discharge)

and follow-up (one 
month follow-up visit)

EG: 47,25 
(3,37)

CG: 47,85 
(5,93)

Nelson et al., 
201642

(USA)

RCT n = 41 (19/22) 

Ages: 10 to 19 years

During 
preoperative 
visit

Relaxation training 
program video (one 
session, 20–30 
minutes)

Usual care NRS Preoperative 

and post-operative 
(day two after 
surgery)

EG: 3,5 (2,7)

CG: 3,7 (2,9)

Duparc-Alegria et 
al., 201843

(France)

RCT n = 118 (59/59)

Ages: 10 to 18 years.

[EG: 14,8 (13–15,9)

CG: 14,6 (13,5–15,7)]

In the 
operating room 
just before 
anaesthesia

Short session of 
hypnosis (one 
session, 5–10 
minutes)

Usual care VAS-A Preoperative (day 
before surgery)

Post-operative (day 
one after surgery)

EG: 1 [min 0; 
max 8]

CG: 0 [min 0; 
max 7]

Tomaszek et al., 
201944

(Poland)

RCT n = 112 (56/56) 

Ages: 9 to 18 years.

[EG: 14,3 (2,2)

CG: 14,2 (2,2)]

Day before 
surgery

Additional 
information support 
from a psychologist 
(one session, 45 
minutes)

Usual care STAIC and STAIY

Expressed as sten 
scores from 1–10; 
sten score of 5 or 
6 –moderate level 
of anxiety; 7 and 
more – high level 
of anxiety

Preoperative (day 
before surgery) and 
post-operative (48 
hours after surgery)

EG: 5,5 (4–7)

CG: 5,5 (5–7)

EG = Experimental group, CG = Control group, NRS = Numeric Rating Scale, RCT = Randomised Control Trial, STAIC = State–Trait Anxiety 
Inventory for Children, STAI-Y = State–Trait Anxiety Inventory form Y, USA = United States of America, VAS-A = Visual Analogue Scale – Anxiety
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period, either the day after surgery43 
or on day two40,42,44. In one study 
the post-intervention evaluation 
was done on the day of discharge41. 
Only the study by Charette et al.41 
assessed anxiety at three stages: pre-
intervention, the day of discharge 
and in the follow-up consultation, 
one-month after surgery. 

Effectiveness of non-
pharmacological 
interventions
In the Charette et al. study, the 
follow-up comparison between the 
experimental group and the control 
group (44,75 +- 3,46 vs 47,68 +- 4,42) 
showed that the former tended to 
have lower anxiety levels (p=0.03), 
with moderate effect size. However, 
the evaluations made on the day of 
the surgery and the discharge day 
were not statistically significant41.

In the Nelson et al. study, the use of 
relaxation training had significant 
effects on anxiety reduction in both 
groups. Despite the treatment group 
presenting a slightly greater anxiety 
reduction there were no statistically 
significant differences between the 
two groups42.

In the Duparc-Alegria study, when 
using a short session of hypnosis 
there were no differences between 
groups but a significant decrease 

in anxiety levels was shown in both 
groups (p<0.0001)43. 

In the Tomaszek et al. study that 
delivered additional information, the 
patients in the experimental group 
showed significantly lower levels 
of state anxiety at 48 hours after 
surgery than prior to the procedure 
(Z=3.357, p<0.001)44. Conversely, when 
comparing anxiety levels in the 
preoperative and post-operative 
periods, they were significantly 
increased in the control group 
(Z=2.146, p=0.031)44. Regardless of 
the group, participant’s correlation 
established statistically significant 
associations between preoperative 
and post-operative state anxiety 
(R=0.6, t=8.26, p<0.001), preoperative 
state anxiety and trait anxiety 
(R=0.4, t=4.92, p<0.001), post-
operative state anxiety and trait 
anxiety (R=0.5, t=6.96, p<0.001) and 
perioperative state anxiety and 
patient age (R=-0.4, p<0.001)44.

LaMontagne et al. analysed cognitive–
behavioural interventions for 
reducing adolescent’s perioperative 
anxiety using information alone, 
coping strategies alone, and a 
combination of both information 
and coping strategies40. The 
ANOVA analysis showed no 
difference between the groups 
(F [3.11] .92, p=0.44). When analysing 
results for the ‘combined information 
and coping’ group, the results were 

shown to be more than twice the size 
of the other groups (63.50) and with 
a negative slope (-0.78) indicating 
that lower levels of post-operative 
anxiety were associated with higher 
levels of preoperative anxiety40. In 
the same study, for the younger 
adolescents (<13.25 years), the 
interventions that included coping 
strategies were shown to be more 
effective in the reduction of anxiety 
in the post-operative period than the 
interventions that did not include 
coping strategies40. 

Meta-analysis
The meta-analysis was conducted 
including three studies40–42 which 
corresponded to a sample of 136 
adolescents in the perioperative 
period. As listed in Figure 2, the 
findings suggest no differences 
in anxiety when NPIs are applied 
compared to standard care 
(SMD -0.14, 95% CI -0.48 to 0.20, 
p=0.42).

Discussion
To our knowledge, this is the first 
systematic review presenting an 
overview of the effect of NPIs with 
exclusive focus on the adolescent 
population in the perioperative 
period. The identified studies used 
NPIs such as cognitive–behavioural 
techniques using ‘ information’ 
and coping strategies, hypnosis, 

Non-pharmacological 
intervention (NPI) Usual care (UC)

Standard mean 
difference Standard mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl

Charette el al., (2014) 47.25 3.37 20 47.85 5.93 20 29.6% -0.12 (-0.74, 0.50)

LaMonlagne el al., (2003) 38.19 7.96 30 39.88 8.28 25 40.2% -0.21 (·0.74, 0.33)

Nelson el al., (2016) 3.5 2.7 19 3.7 2.9 22 30.2% -0.07 (-0.68, 0.54)

Total (95% Cl) 69 67 100.0% -0.14 [-0.48, 0.20)

Heterogeneity: Chi2= 0.11. df= 2 (P = 0.95); I2= 0%
Test for overall effect Z = 0.81 (P = 0.42)

Figure 2: Forest plot of non-pharmacological interventions (NPIs) compared with the usual care (UC) 
for anxiety in adolescents in the perioperative period

-1	 -0.5 0	 0.5	 1
Favours NPI	 Favours UC
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guided imagery, relaxation training 
and information40–44. Although 
the NPIs could be implemented 
by any professional, nurses were 
the professionals who were most 
often involved in the conception, 
implementation and evaluation of 
these interventions36. Additionally, 
the duration of interventions 
included in this review was diverse. 
The optimal frequency, ‘dosage’ 
and timing for the delivery of NPIs 
to manage adolescent anxiety in 
the perioperative period needs 
improvement as it is recommended 
in similar applications of NPIs32,36. The 
majority of these NPIs do not require 
extra time or additional costs for 
their implementation; however, it is 
important to evaluate their feasibility 
in order to develop protocols and 
establish multidisciplinary routines 
in perioperative teams45.

The low number of studies presenting 
specific results for the adolescent 
population and the variability of 
interventions made it impossible 
to analyse the effect of each 
intervention independently. However, 
the review authors overcame 
this limitation by grouping the 
interventions to perform the meta-
analysis and analyse their overall 
effect. 

Mixed findings about the value of 
‘additional’ information suggest that 
the adolescent population should 
previously be carefully evaluated 
for developmental characteristics 
and the trait and state of their 
anxiety40,44. LaMontagne et al. found 
that in adolescents with high 
trait anxiety, the intervention was 
revealed to be more effective when 
used with information. However, 
when anxiety was evaluated as low 
in the preoperative period, the use 
of a single intervention was more 
effective in reducing anxiety following 
surgery than a combination of 
interventions. A combined approach, 
that offers more information and 
advice than the adolescents can 

assimilate, can make them more 
anxious40. Conversely, Tomaszek 
et al. concluded that despite the 
delivery of additional information 
by a psychologist, adolescents with 
high levels of trait anxiety did not 
benefit from it. Only adolescents with 
lower levels of trait anxiety benefited 
from the information support prior 
to the surgical procedure44. These 
results could be related to the ‘dose’ 
or amount of information delivered. 
Beyond the intervention, the 
information ‘dose’ should be tailored 
to the needs of the individual 
and fit their developmental 
characteristics, preserving a 
low state of anxiety during the 
perioperative period32,40. Similarly, 
a qualitative study found that lack 
of information and understanding 
about the procedure were the 
main reasons for adolescents to 
become apprehensive46. Moreover, 
an integrative review identified that 
adolescents want to be involved in 
their perioperative care, revealing 
the need for information prior to 
the surgical procedure which will 
subsequently have a positive effect 
on their pain management and 
post-operative recovery, both in the 
hospital and at home17. 

The study using guided imagery 
showed no short-term effect on the 
adolescents’ anxiety level. But in the 
follow-up evaluation, one month 
after the surgery, the adolescents’ 
anxiety levels tended to be lower. 
Guided imagery is effective in the 
preoperative period and is not known 
to be associated with adverse effects 
thus being a safe option to improve 
recovery32,47. A meta-analysis of the 
effectiveness of guided imagery 
preoperatively has shown it to be 
effective in relieving preoperative 
state anxiety in children (d = -3.71) 
and preoperative trait anxiety in 
adults (d = -0.64)47. 

Despite no statistical significance, the 
use of relaxation and training showed 
a slight reduction in adolescent 

anxiety levels42. The use of relaxation 
and guided imagery techniques 
with children was shown to be 
effective in anxiety reduction in the 
perioperative period45. A systematic 
review with meta-analysis of the 
effects of relaxation therapy on 
adults with anxiety disorder showed 
this technique is effective48. 

With the hypnosis intervention, 
there were no differences and a 
significant decrease in anxiety levels 
was seen in both groups43. A possible 
explanation for this result is the fact 
that the anaesthetic nurses were 
trained with hypnotic techniques for 
the purposes of the study and that 
impacted the way the trained person 
cared for both the intervention 
and control group. This training 
induces changes in language, such 
as the use of positive suggestions43 
and the use of these desirable 
and reassuring words can improve 
patient perception and subjective 
experience49. Additionally, hypnosis 
in adolescents uses natural hypnotic 
abilities that teens bring to the 
clinical encounter. Adolescents are 
also highly responsive to hypnotic 
therapeutic suggestions when 
compared to adult patients50. 

The results of the current review 
show that the effect of using NPIs 
to reduce adolescent anxiety in 
the perioperative period is not 
statistically significant. The evidence 
gathered is not strong enough to 
make effective recommendations in 
favour of or against the use of NPIs 
with adolescents in the perioperative 
period. However, individually each 
study showed beneficial effects from 
the application of each intervention 
and highlighted some concerns to 
be accounted for when delivering 
NPIs to adolescents, such as age, 
maturity, previous trait and state of 
anxiety, and the characteristics of the 
intervention. 
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Strengths and limitations
This review filled an existing gap 
in the literature by assessing the 
effectiveness of NPIs in managing 
anxiety in adolescents during the 
perioperative period. However, this 
review has some limitations. Only 
five studies met the inclusion criteria, 
and these had small sample sizes 
of less than 60 participants in each 
study group. The type of surgical 
procedure and anxiety measurement 
instrument also differed among 
the studies. Although it was not 
possible to draw conclusions, it 
was highlighted that it is of utmost 
importance to consider their age, 
when evaluating the effect of the 
interventions on the adolescent 
population, and separate early 
adolescents from late adolescents. 

Another limitation was the absence 
of the long-term effect (follow-up) 
evaluation in four of the five studies. 
Furthermore, there is language 
bias as only English, Spanish or 
Portuguese language studies were 
considered for inclusion. 

Conclusion
This review examined the best 
available evidence on the 
effectiveness of NPIs in managing 
anxiety in adolescents during the 
perioperative period. Although 
anxiety represents a common 
problem in the perioperative period, 
limited studies were found regarding 
the effect of NPIs implemented 
and evaluated exclusively in the 
adolescent population. The topic of 
information/education was present 
in four studies revealing it as an 
important resource, especially when 
delivered alongside the NPIs at their 
implementation stage. Nevertheless, 
this review also showed that 
the trait and state of adolescent 
anxiety should be evaluated before 
intervention and information delivery. 
Although the studies do not report 

a statistically significant difference 
in anxiety, a slight improvement in 
score was found after NPI delivery 
compared to before NPI delivery 
and this was considered clinically 
relevant.

The recommendations from this 
review can be used as a tool to 
guide the design of future studies, 
refining, exploring and utilising 
non‑pharmacological interventions 
to their full potential, with the aim of 
successful management of anxiety in 
adolescents during the perioperative 
period.
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