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a b s t r a c t

Introduction: Communication is a central part of radiological procedures and influences children's ex-
periences. Previous research concentrates on communication and experiences during complex radio-
logical procedures such as magnetic resonance imaging (MRI). Less is known about the communication
that occurs with children undergoing procedures, such as non-urgent X-ray procedures, or the impact
communication has on a child's experience.
Objectives: This scoping review examined evidence relating to the communication which occurs be-
tween children, parents and radiographers during children's X-ray procedures and how children expe-
rience undergoing X-ray procedures.
Key findings: The comprehensive search identified eight papers. Evidence shows that radiographers
dominate communication during X-ray procedures, with their communication in many cases being
instructional, closed and limiting the opportunities for children to be involved. Evidence indicates that
radiographers have a role in facilitating children in actively engaging in communication during their
procedure. The papers that sought children's first-hand experiences highlight children's mainly positive
experiences of having an X-ray, and the importance of informing children about their X-ray before and
during the procedure.
Conclusions: The scarcity of literature highlights a need for research exploring communication during
children's radiological procedures and children's first-hand experiences of undergoing these procedures.
Findings highlight a need for an approach that recognises the importance of dyadic (radiographer and
child), and triadic (radiographer, parent and child) communication opportunities during an X-ray
procedure.
Implications for practice: This review highlights a need for an inclusive and participatory approach to
communication that recognises children's voice and agency in X-ray procedures.
© 2023 The Author(s). Published by Elsevier Ltd on behalf of The College of Radiographers. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

There is increasing evidence relating to children's communica-
tion during, and experiences of, different health care procedures.1e3

Multiple factors can contribute to children's experiences of a pro-
cedure, including how parents and health professionals commu-
nicate with or to a child before and during their procedure,4 and
how children's choices are listened to and considered.5,6 According
to the United Nations Convention on the Rights of the Child
(UNCRC),7 every child has the right to be heard on all matters
Social Studies, Liverpool John

ier Ltd on behalf of The College
concerning them, and this includes in healthcare settings and sit-
uations. Whilst the importance of children's voices and involve-
ment is rapidly gathering attention within healthcare,8e10 less is
known about the verbal and non-verbal communication that oc-
curs during a child's X-ray procedure or children's first-hand ex-
periences of such procedures.

Communication within paediatric healthcare settings is often
triadic, between a child, their parent and a health professional and
can be influenced by multiple individual and contextual factors,11

including but not limited to a child's age and cognitive and lan-
guage development.12 This is especially so in Radiography settings
whereby radiographers tend to have less time to communicatewith
their patients, than other health professionals do.13 Despite there
being a greater consensus that children have a right to participate
in matters that affect them,14 evidence shows that children
of Radiographers. This is an open access article under the CC BY license (http://
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continue to find it difficult to communicate verbally in health care
procedures, by joining in health care interactions, for example, or
by having their views heard.2,15 Children's verbal communications
can sometimes go unacknowledged by their parents and health
professionals present for the procedure8 and this can impact on
children's overall experiences.2

Poor communication before or during a procedure can leave
children feeling frustrated and fearful and result in negative ex-
periences16 which have both short-term and long-term conse-
quences. This can include instances of immobilisation or
restraint,17,18 non-cooperation during procedures resulting in
incomplete or repeat procedures,19 missed appointments20 and
psychological distress.21 It is important to consider factors that
contribute to a child's experience of an X-ray procedure to improve
practice, to protect their rights, and reduce the negative impact on
future procedures and the short and long term consequences on
their physical and mental health.22
Review method

A scoping review was conducted to explore what is known
about the communication which happens during children's X-ray
procedures and how children experience undergoing the proced-
ure. A scoping review approach is advocated where the purpose is
to review and examine the extent, range, and nature of a field of
research and to identify gaps in existing literature.23,24 The
following five stages of Arksey and O'Malley's framework guided
this review and will form the structure of the paper; identifying a
research aim/question, identify relevant studies, make study se-
lection, charting the data and collating, summarising, and reporting
the findings.23 The conduct and reporting of this study followed the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidance for Systematic reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-ScR).25 There is
no published copy of the review protocol. Ethics approval was not
required for this scoping review.
Research question

The two-part research question, which underpins this review is,
‘what verbal and non-verbal communication which occurs between
children, parents and radiographers during children's X-ray proced-
ures? and how do children experience undergoing X-ray procedures?’
Table 1
Search terms utilised in this scoping review based on Population, Concept and
Context (PCC).

PCC Terms

Population Child* OR P?diatric OR Infant* OR Boy* OR Girl* OR Adolescen*
OR Youth* OR Teen* OR “Young adult” OR “Young Person” OR
Juvenile OR Mother* OR Father* OR Carer* OR Caregiver* OR
Caretaker* OR Parent* OR Child-Parent OR Parent-Child OR
Mother-Child OR Child-Mother OR Father-Child OR Child-
Father OR Child OR Child-Radio* OR Patient-Radio* OR
Physician-Patient OR Patient-Physician OR Family OR Families

Concept Communicat* OR “Non Verbal Communicat*” OR “Verbal
Communicat*” OR Interact* OR Involvement* OR Co?operation
OR Role* OR Behaviour OR Behavior OR relation*
Experienc* OR “Patient Experienc*” OR Participat* OR Opinion*
OR View OR Attitude* OR Percept* OR Belie* OR Feel* OR
Know* OR Thought* OR Discomfort OR Cop* OR Anxi* OR Fear*
OR Understand* OR Apprehen* OR Wish* OR Agency OR
Autonomy OR Decision* OR Expect* OR Request* OR
Competence OR Decision*OR Assent*ORDissent*OR Voice*OR
Consent*

Context X?ray OR Radiograph* OR Radiolog* OR “Plain Imag*” OR
“Diagnostic Imag* OR “Medical Imag*” OR Scan OR Procedure*
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Identifying relevant studies: search terms and inclusion criteria

The search terms were structured according to the Population,
Concept, Context (PCC) model26; the ‘population’ was children
aged 3e17 years, the ‘concept’ under investigationwas experience
and communication and the ‘context’ included different terms for
an ‘X-ray’ procedure (see Table 1). Keywords identified by the
authors were used to search electronic databases (CINAHL,
PubMed, PsychInfo, Cochrane Library andWeb of Science), as well
as the hand searching of reference lists and key journals. Where
available, thesaurus or MeSH terms were utilised. The search
strategy used Boolean Operators and truncation to allow for
different spellings.

Inclusion and exclusion criteria were set for this review (see
Table 2), to ensure only relevant literature was included. This re-
view includes published literature about X-ray procedures only.
Papers were eligible for inclusion if they were peer-reviewed pa-
pers published in English between 1999 and 2022. As the aim of
this review was to explore verbal and non-verbal communication
that occurs between children (aged 3e17 years), parents and
radiographers during a child's X-ray procedure and children's ex-
periences of undergoing an X-ray procedure, papers were excluded
if they only included data collected from health professionals or
parents, or where it was not possible to separate out data from
children. Papers were also excluded if it was not possible to sepa-
rate data collected during X-ray procedures from other procedures.
Making study selection

A total of 2212 papers were located (Fig. 1). Titles and the ab-
stracts were screened against inclusion and exclusion criteria
(Table 2) (HS). Deletion of duplicates resulted in 570 papers being
removed and removal of non-relevant papers resulted in 1499
papers being excluded. Full texts of the remaining 143 papers were
obtained, as these appeared to represent a ‘best fit’ with the
research question,23 135 papers were excluded. Discussions about
which papers should be included or excluded were made during
regular meetings with the co-authors, following the inclusion and
exclusion criteria. Any disagreements were discussed between the
authors, until consensus was reached. The main reason for exclu-
sion was because the paper was not focussed specifically on X-ray
procedures or included only the first-hand experiences of parents
or health professionals, and not children. A total of eight papers
Table 2
Inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria

Primary research Papers that included children with disabilities
who were unable to verbally communicate

Published 1999e2020 The full text of the article was unavailable.
Published in English Case studies, reviews, guidelines, poster,

abstracts, commentaries and editorials
All empirical studies that

include qualitative,
quantitative or mixed-
methods

Sample including or
restricted to children 3
e17 years

Papers reporting children's
or children and
theirparents'
communication or
experiences of plain X-
ray procedures



Figure 1. PRISMA flow diagram for scoping review process.
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from five studies were suitable for inclusion and were reviewed by
all authors (HS, LB, BC, CW).

As a scoping review aims to map the extent and nature of the
literature that exists,27 an assessment of the quality of included and
discarded papers is not required.23,28 No formal quality appraisal of
the included papers was performed.
Charting and collating the data

Eight papers were included; these represent data collected in
five studies. Data extraction or charting was conducted and map-
ped onto a form structured to capture details of the empirical study,
for example, author, study location, number of participants and age
of children, aim(s) of the study, study methodology, methods and
analysis and key findings/outcomes. One author (HS) conducted the
charting of the data of each included paper, and all authors (HS, LB,
BC, CW) reviewed and checked the charting of data. In line with
Arksey and O'Malley's23 guidance, a ‘descriptive analytical method’
was used to summarise information and thematic analysis,
resembling qualitative data analytical techniques, was used to
analyse the content of the papers included in the review.

Arksey and O'Malley23 highlight the need, as part of the analysis,
to provide a numerical summary describing the characteristics of
the included studies. As such, three papers29e31 report participants
drawn from one study but report different aspects of the study so
have been considered separately. The eight papers were published
between 2002 and 2015. Five out of the eight papers reported
research from Sweden,29e33 two papers from the UK34,35 and one
from the Republic of Ireland.36 Qualitative, quantitative and mixed
methods were used to collect data. Methods used were interviews
with drawingmethods,34 questionnaires,32,36 direct observations,35

self-reports,32,33 video recordings,31 and video observations with
interviews.29 Various methods of analysis were used, qualitative
content analysis,29 descriptive statistics,30,32,33 deductive analysis
of the verbal interaction between the radiographer, child and
parent using the Roter Interaction Analysis System (RIAS),31 and
S89
coding as part of thematic analysis.34e36 Table 3 presents a sum-
mary of the included findings.

Summarising and reporting the findings

Findings of the review are structured thematically and reported
in a narrative way, reflecting the two parts of the review question:
the verbal and non-verbal communication that occurs during
children's X-ray procedures and children's experiences of under-
going X-ray procedures.

What communication occurs during a child's X-ray procedure?

Telling me what to do and doing all the talking: Radiographers as
the dominant communicators during children's X-ray procedures

In observations of 32 children aged 3e15 years undergoing X-
ray procedures, findings indicated as much as 75% of communica-
tion during the procedure is from the radiographer,31 with chil-
dren's verbal interactions accounting for as little as 17% of all
observed communication.31 Parents were observed as contributing
less than 3.5% of all communication during their child's X-ray
procedure,29 this is supported by evidence which shows that par-
ents are frequently involved by receiving information from radi-
ographers and by ‘supporting’ their child during the procedure,
often just by being present, although the specifics of what consti-
tuted ‘support’ was not examined.

Be still, you just moved: Instructional, closed communication limits
children's opportunities to join in

Most of the communication from radiographers in the 32 X-ray
procedures observed31 was reported by the authors as being task-
focussed (78%) and was undertaken predominantly to give in-
structions using closed statements (126 utterances), such as “can
you pull your pants over your knee?” These closed, instructional
statements evoked little opportunity to invite and consider a child's
wishes or feelings31 and comments such as “you have to sit over
here”31 limited a child's decision making during their procedure.



Table 3
Summary of included papers.

Author/s and
study
location

Study population,
number of
participants, age of
children eligible for
inclusion

Aim(s) of study Study methodology, methods and
analysis

Key findings/ important results

Bj€orkman
et al 2012a*

Sweden

Children: (n¼32).
3-15 years.

To investigate children’s experiences
undergoing a radiographic
examination for a suspected fracture

Methodology: Qualitative.
Methods: Procedures were videotaped
and then children were interviewed
afterwards while watching the videotape.
Analysis: Qualitative content analysis
was used to analyse the data.

Children reported mixed
feelings about their
procedure. Two findings
categories
exemplified this, ‘feeling
uncomfortable’ and
‘feeling confident’. Children
discussed their
feelings about pain, their
waiting time, the
future after the injury and the
confidence they
had in their parents and the
radiography staff.

Bj€orkman
et al 2012b*

Sweden

Children: (n¼29).
5-15 years.

To investigate pain and distress in
children while undergoing a
radiographic examination in an acute
situation. In particular, how children
evaluate the pain and distress
experiences in conjunction with a
radiographic examination after being
physically injured and whether this
correlates to the observed pain
behaviour

Methodology: Quantitative.
Methods: The Coloured Analogue Scale
and Facial Affective Scale were used as
self-reporting scales to measure
children’s pain and distress along with
the FLACC as an observational tool.
Analysis: Descriptive statistics.

Children reported, and were
observed,
experiencing pain and distress
when
undergoing the procedure. No
significant
differences were obtained
concerning the pain
level reported by the children
who were
diagnosed as having a fracture
or dislocation
of bones and those who did not
have a
fracture.

Bj€orkman
et al 2013*

Sweden

Children: (n¼32).
3-15 years.
Other: (n¼20).
Female
radiographers.

To investigate the verbal interaction
between a child, radiographer and
parent during radiographic
examinations.

Methodology: Quantitative.
Methods: Verbal interactions were video
recorded.
Analysis: Roter Interaction Analysis
System.

A radiographer dominated 80%
of verbal
interaction, 17% was by a child
and 3% of
communication was by a
parent. 78% of the
radiographers’ communication
contained ‘task
focussed categories’ (e.g.
‘instructions’). 22%
of communication was coded as
‘other’ and
included socio-emotional
exchanges including
social conversation used to
distract the child
during the procedure.
Communication was
described as being mostly
‘dyadic’, with the
radiographer communicating
and the parent or
the child responding with
agreement or
understanding. Children often
responded to
instruction from the
radiographer. Interaction
with parents was limited and
was reported as
replacing or interfering with
the interaction
between the radiographer and
children

Bj€orkman
et al 2014

Sweden

Children: (n¼110).
5-15 years.

To investigate children’s anxiety,
pain and distress during an acute
radiographic procedure to assess
whether these factors can be
related to the child’s perception of care.

Methodology: Mixed-methods.
Methods: Self-reports and
questionnaires.
Analysis: Quantitative data analysed
using descriptive statistics and qualitative
data analysed using content analysis.

Anxiety, pain and distress were
a concern to
children, as well as the waiting
time for their
procedure. Despite the negative
feelings
associated to the procedure,

H. Saron, L. Bray, B. Carter et al. Radiography 29 (2023) S87eS95
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Table 3 (continued )

Author/s and
study
location

Study population,
number of
participants, age of
children eligible for
inclusion

Aim(s) of study Study methodology, methods and
analysis

Key findings/ important results

children were
satisfied with the care they
received, as it was
child-centred and supportive.

Bj€orkman
et al 2016

Sweden

Children: (n¼110)
5-15 years.
Other: Parents
(n¼110).

To investigate children’s and their
parents’ perceptions of care during
the peri-radiographic process.

Methodology: Quantitative.
Methods: questionnaires and self-reports.
Analysis: Descriptive statistics.

Children were ‘satisfied’ with
the care they
were provided with and both
children and
their parents perceived the
radiographer to be
skilled and sensitive
throughout X-ray
procedure. The radiographer’s
‘kindness and
ability to help the child in a
sufficient way’
received the highest score and
‘available time
for the children to ask
questions’ and
‘available time to meet the
child’s emotional
needs’ received the lowest
scores.

Chesson,
Good and Hart

2002
United Kingdom

Children: (n¼45).
7-14 years.

To determine children’s perceptions
of X-ray examinations.

Methodology: Qualitative.
Methods: Two-part semi-structured
interview, one prior to and one following
the X-ray. Drawing methods to answer
the question of ‘what it felt like to have
an X-ray’.
Analysis: An art therapist and a child
psychiatrist reported on the children’s
drawings. Interview responses were read,
categories generated and open-coded.

Findings demonstrated the
importance of
recognising the anxieties and
fears of the
children about the examination
process.
Children had at least a minimal
level of
knowledge of X-rays and
gained information
from friends, family and
neighbours, school or
television.

Harding and
Davis 2015

United Kingdom

Children: (n¼79).
3 months-15 years.
Other: (n¼13).
Radiographers.

To observe the interaction between
the paediatric patient and the
radiographer and to uncover
techniques used by the radiographer
to help alleviate any fear or stress that
the child might have.

Methodology: Quantitative.
Methods: A direct observational method
was conducted using an observational
checklist.
Analysis: Descriptive statistics

Methods to help alleviate the
child’s fear and
anxiety when undergoing an X-
ray procedure
included use of child friendly
equipment (e.g.,
colourful lead protection and
posters on the
wall), simple explanations of
the equipment,
offering rewards including
verbal praise and
showing the child their image
after the
examination. When time was
short and
workload was high, it was
observed that
radiographers were less likely
to spend time
calming the child and instead
focused on
completing the procedure.

O’Shea and
Davis 2015

United Kingdom

Adolescents: (n¼18).
15-17 years.

To explore middle adolescents’
perceptions of X-ray examinations.

Methodology: Qualitative
Methods: A self-completion
questionnaire.
Analysis: Thematic analysis.

Adolescents discussed pain,
boredom, the wait
for the procedure and
nervousness.
Adolescents had positive
feelings despite
having little knowledge of the
procedure.
Many adolescents perceived
radiographers to
be friendly.

H. Saron, L. Bray, B. Carter et al. Radiography 29 (2023) S87eS95
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There were fewer instances noted (53 utterances) of open commu-
nication than closed, instructional statements. These instances
included communication that invited or suggested a response was
needed or children and parents were able to express their thoughts,
wishes or feelings. Most open utterances were questions from a
child to a radiographer, such as “what does this sign/mark mean?”31

Social conversation or personal remarks were reported to be less
frequent than the abovementioned closed statements and open
communication. Social conversation and personal remarks were
used to seek a child's reassurance by asking “them if they are doing
okay?” or “showing concern or worry”.31 Evidence from another
study which observed 79 children's X-ray procedures, showed that
radiographers were even less likely to spend time supporting a child
when time was short and the workload was high.35
Inviting me to join in: ‘Good’ communication during a child's X-ray
procedure

Contrary to the finding that a closed question limits a child's
involvement, some task-focussed communication from radiogra-
phers was reported as opening up conversation; an example of this
being the common task of communicating multiple patient iden-
tifiers, sometimes known as the 3-point-check (name, date of birth
and home address), at the start of many X-ray procedures.35 Whilst
this involves closed questions, this communication is reported by
the authors as a ‘good’ way to invite children to join in the con-
versation. These findings are consistent with those from video
recorded observations,31 which show that children actively engage
in the communication process if they are invited by radiographers
to respond to questions.

The importance of using language that children could under-
stand and that was appropriate to their cognitionwas highlighted by
children.30,35 Communication techniques that children responded
well to were observed as involving radiographers adapting their
communication to suit the child such as asking, “where is your
home?” or using simple phrases to explain the procedure such as “it
is just like getting your picture taken”.35 The categories of commu-
nication developed in this study which suggested the radiographer
included or directed their communication towards the child,35

included words like ‘have’ in phrases such as “you have to sit over
here”, which set a certain negative tone through their directness.32
Wanting to know what will happen: Providing information helps
prepare children for what will happen during their X-ray procedure

The communication of procedural information to children
regarding their X-ray is prominent amongst the papers reviewed,
both in the observation of procedures and in the first-hand ac-
counts from children. Observations showed that some radiogra-
phers communicate procedural information via instructions to help
children understand the procedure.35,36 However, this provision of
information occurred immediately prior to the procedure taking
place36 which can limit a child's opportunity to process and un-
derstand it. One paper reported that radiographers communicating
procedural information lowered children's anxiety levels because
children knew what the procedure entailed.29 Fourteen of the 16
adolescents interviewed answered ‘yes’ to the question “did the
radiographer explain what the X-ray examination involved?”35

However, only nine of 110 children in another paper, reported be-
ing satisfied with the information they received from the
radiographer.32

A qualitative study with 7e14-year-olds (n ¼ 45), highlighted
that despite children reporting that they wanted to know about
what will happen during their X-ray procedure, they were often
unprepared before they arrived and lackedmeaningful information
about their procedure.34 Children reported obtaining pre-
S92
procedural information from informal networks, second-hand
from parents or from television.34

Children reported having basic knowledge that during X-ray
procedures, radiographers “take pictures of your bones”34 but also
reported misconceptions including expecting “a bright light or
flash”34 and anticipating physical contact with the machinery.34

Some were fearful that the X-ray machine would touch or hurt
them32 or that the machine would “move down on top of them”

and “crush” them.34 They reported feeling “scared”36 and
“worried”29 and were fearful that they would be “put to sleep” or
“might have a needle”.34 A lack of information, through limited pre-
procedural preparation and non-responses to children's requests
for informationwas said to lead to children undergoing procedures
with little understanding of what would happen.34

How do children experience the procedure?

It all went fast and smoothly: Children's reports of positive
experiences during their X-ray procedure

Five papers noted children's positive experiences of their X-ray
procedure.29,32e34,36 Children reported being satisfied because of
the radiographer and the care they received.32,34 Childrenwhowere
interviewed stated that radiographers were skilled and sensitive,32

capable, kind33 and friendly.36 Children (3e15 years) reported in
interviews that how a radiographer did their job and communicated
with them was important, for example, how they were treated and
helped during their procedure conveyed a feeling of confidence.29

All 35 children (aged 3e15 years) said they were taken good care
of and expressed satisfaction in the way they were treated.29

Children (n ¼ 110), aged 5e15 years were asked to report their
perceptions of their care as scores based on a Likert scale (1 ¼ very
dissatisfied to 5 ¼ very satisfied) for various aspects of their pro-
cedure, including but not limited to, “the radiographer's kindness
and ability to help in a sufficient way”, “the radiographer's ability to
listen to the child's needs”, “the radiographer's ability to explain the
examination in an understandable way”, “information during the
examination” and “information before the examination”.33 Only
mean scores were reported in the paper, ranging from 3.81 (avail-
able time to ask questions) to 4.60 (the radiographer's kindness and
ability to help in a sufficient way), the mean scores represent
children being ‘satisfied’ with the care they received when related
to the Likert scale used. If or how many children reported lower or
higher scores was not reported. A child's satisfaction was reported
as higher when radiographers cared about the child's wellbeing,
not only during the procedure but also “beyond the procedure”.33

Parental presence influenced children's positive experiences.
Parents were reported as providing assurance,31 rewards and
distraction.35 All children (n ¼ 45, aged 7e14 years) in one paper
reported favouring parental presence to parental absence34 as
seeing their parents during their procedure helped them as it
“distracted from the procedure” and made them “feel safe”.34

Children spoke positively about their parents saying, “dad made
me feel brave”, and “I wanted mum, it helped me feel comfort-
able,34 although how their parents made a child feel brave or
comfortable was not referred to further.

The support provided by parental presence may be influenced
by the child's age as one study found that whilst children aged 3e6
years and sometimes children 7e11 years preferred parental
presence during the procedure, older children (12e15 years)
preferred to be without their parent.24

Feeling scared and uncomfortable: Children's reports of negative
experiences during their X-ray procedure

Children reported negative experiences of having to wait a long
time before their X-ray.32 78% (n ¼ 14) of children reported that
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they found the wait in the waiting room boring due to the lack of
suitable recreational facilities such as magazines or music to
distract them.36 The children's opinions of the waiting room were
mostly negative, stating that they “hated seeing other injured kids”,
and that the waiting roomwas “smelly”, and “stressful”.36 Children
reported wanting to be distracted in the waiting room to prevent
them from feeling nervous35 or from the pain they were experi-
encing.32 It was further reported that 9 out of 110 children found
the waiting time to be exhausting, although it is not clear who
reported this.32 Long waits for their procedure resulted in some
children demonstrating heightened negative emotions; out of 18
children, half reported feeling nervous and 11 reported feeling
increased pain whilst they were waiting.36

Children described undergoing an X-ray procedure as “fright-
ening and painful”,32 “uncomfortable”29 or “threatening”.33 Many
children reported experiencing pain during their X-ray proced-
ure.29,36 Children provided written comments that highlighted that
the pain they felt could result from positioning for the X-ray and
could be distressing, one child commented, “it really, really hurts a
lot because they anglemy foot and squeeze it”.32 Feelings of distress
were reported by many children, with 42% of the 110 children
(n¼ 46) reporting that they experienced distress during their X-ray
procedure.33

Children commonly reported fears around the unfamiliar and
technical environment, equipment and the X-ray procedure.30,34,35

One child reported that theywould tell a friend that their X-ray was
“scary” because of “the machine and the noise” and another child
stated that they were worried because the “X-ray room was dark”
and another child reported feeling “terrified”,35 older children also
reported negative emotions, such as being “nervous” in the X-ray
room36 or “nervous” about the procedure because of past negative
experiences having X-ray procedures.36 This emphasises the
importance of children's experiences of their first X-ray procedure.

Some children described negative experiences of being
‘handled’ during their procedures.32 One paper reported that a
radiographer was observed to have “grabbed” a child's arm during
the procedure, which “startled” the child and resulted in them
becoming “distressed and crying”.35 Negative experiences were
reported by children who had also been overpowered in different
ways, such as when the radiographers were perceived to be “quite
rough” or “rushed them”.36

Discussion

This scoping review examined what is known about the
communication that occurs during children's X-ray procedures and
children's experiences of their X-ray procedure. The review
included evidence from eight papers reporting findings from five
studies and has demonstrated that despite an increased recognition
that children have a right to be listened to, involved, and have a say
in their care, there is a lack of evidence linked towhat this looks like
for children undergoing an X-ray procedure. This discussion is
structured according to the trajectory of a child having an X-ray
procedure, focussing on the importance of preparation before the
procedure and communication and support during the procedure.

Before the procedure

The evidence highlights that children are often not well
informed or prepared before their X-ray procedure and have mul-
tiple fears, concerns and misconceptions. This finding reflects
literature centered on children's preparation and information
needs of other clinical procedures.2 This review indicates that
children's preparation is most meaningful if conducted before
arrival in the X-ray department and consolidated through
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communication from radiographers during the procedure. This
review supports existing evidence which shows that the timing of
procedural preparation and information is important,37,38 with
preparation ideally starting early, however, this often leaves par-
ents with the responsibility of knowing what will happen, what to
say and how to answer their child's questions. Children's questions
can include what the X-ray room will look like, what will happen
during the X-ray, if the procedure would hurt, how to stay calm and
if their parent can stay with them.37 This review highlights how
radiographers can have an important role in addressing children's
unmet information needs and checking understanding with par-
ents and children before37,4 and during a procedure. By doing this,
health professionals are more likely to be able to reduce a child's
anxiety, address misconceptions, develop a child's health literacy
skills2 and support them to be involved in their procedures.4 Earlier
liaison with radiography departments and the use of engaging re-
sources are needed to ensure children are prepared and can be
meaningfully involved in their procedure.

During the procedure

The review highlighted that communication during a child's X-
ray procedure is often dominated by radiographers and this does
not always support children to ‘join in’ and share their views and
procedural preferences. Although there is literature to support the
benefits of ‘One Voice’ rather than multiple voices speaking to and
supporting a child during a procedure,39 an overly dominant voice
can limit a child's opportunity to join in the conversation. This re-
flects findings from other hospital contexts that demonstrates how
children can struggle to be involved in choices and decisions when
dominant voices overpower or overshadow their contributions.40

Literature argues for a more child-centred approach to be adop-
ted during health care procedures to reduce the dominant role
health professionals often have.41

Whilst there are models and frameworks to support radiogra-
phers to communicate effectively with patients, such as the ‘AIDET’
framework42 (acknowledge, introduce, duration, explanation,
thank you), these provide guidance of one-way communication
from the radiographer to a child. The evidence in this review sug-
gests, that whilst one-way questions as featured in the AIDET
framework can be helpful to invite children into communication
about their procedure, there should be greater emphasis placed on
a two-way communication method to expand the opportunities for
children to get involved in sharing their views and making choices
and decisions.

This review shows that despite X-ray procedures commonly
considered as brief, non-painful or non-invasive procedures,43

children experience anxiety and fear similar to that reported by
children undergoing Magnetic Resonance Imaging (MRI) proced-
ures.44 This indicates that supporting children to have positive
experiences of minor radiological procedures is important, espe-
cially as children are likely to experience these minor procedures
first or more frequently than more complex procedures,22 such as
Magnetic Resonance Imaging (MRI) procedures.

Limitations of the scoping review

There are several limitations to this work which should be
considered when interpreting the findings. The scoping review
findings are informed by English-language papers only and there-
fore evidence in papers written in other languages was excluded.
The small number of papers included in this review are based in
Western/developed countries, this could impact and limit the
transferability of the review findings as children are afforded
different rights, responsibilities or permissions, dependant on a
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number of factors, including the position they have in their society,
that can impact the level of participation they have during
healthcare interactions and procedures.45 In some contexts,
dominant adultist perspectives persist and children's views
continue to be missing, overlooked or muted.46 The findings of the
review are limited to childrenwho can verbalise their thoughts and
feelings and to a radiographer, however children are not a ho-
mogenous group and the ways that they choose or are able to
communicate differ significantly and are influenced by various
factors including their age, cognitive abilities and pre-existing
conditions.

Conclusion

This scoping review has highlighted children can feel unpre-
pared before and scared during their X-ray procedure, and their
voices are sometimes overpowered and excluded from communi-
cation. An informative and attentive radiographer can positively
influence a child's experience of an X-ray procedure. There is a need
for more research to explore children's own thoughts, feelings and
wishes about undergoing these minor procedures, as well as
further research in to how children communicate their feelings
with parents and radiographers. Their insights could help shape
and change how X-ray procedures are conducted by radiographers
and improve the quality of the interactions had before and during
the procedure, and the quality of the experience children have of
undergoing these procedures.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Declaration of interest

None.

References

1. Bomher ST, Munguia JM, Albert MS, Nelson KW, Bargmann-Losche JM,
Platchek TS, et al. The approach to improving patient experience at children's
hospitals: a primer for pediatric radiologists. Pediatr Radiol 2020;50(11):
1482e91. https://doi.org/10.1007/s00247-020-04781-46.

2. Bray L, Appleton V, Sharpe A. ‘If I knew what was going to happen, it wouldn't
worry me so much’: children's, parents' and health professionals' perspectives
on information for children undergoing a procedure. J Child Health Care
2019;23(4):626e38. https://doi.org/10.1177/1367493519870654.

3. Savage E, Callery P. Clinic consultations with children and parents on the di-
etary management of cystic fibrosis. Soc Sci Med 2007;64(2):363e74. https://
doi.org/10.1016/j.socscimed.2006.09.003.

4. Bell J, Condren M. Communication strategies for empowering and protecting
children. J Pediatr Pharmacol Therapeut 2016;21(2):176e84. https://doi.org/
10.5863/1551-6776-21.2.176.

5. Tates K, Meeuwesen L. Doctoreparentechild communication. A (re) view of the
literature. Soc Sci Med 2001;52(6):839e51. https://doi.org/10.1016/s0277-
9536(00)00193-3.

6. Davies C, Fraser J, Waters D. Establishing a framework for listening to children
in healthcare. J Child Health Care 2019:1e10. https://doi.org/10.1177/
1367493519872078.

[7]. United Nations. United Nations convention on the rights of the child (UNCRC).
1989.

8. Callery P, Milnes L. Communication between nurses, children and their parents
in asthma review consultations. J Clin Nurs 2012;21(11e12):1641e50. https://
doi.org/10.1111/j.1365-2702.2011.03943.x.

9. Quaye AA, Coyne I, S€oderb€ack M, Hallstr€om IK. Children's active participation in
decision-making processes during hospitalisation: an observational study.
J Clin Nurs 2019;28(23e24):4525e37. https://doi.org/10.1111/jocn.15042.

10. Jenkins L, Hepburn A, Macdougall C. How and why children instigate talk in
pediatric allergy consultations: a conversation analytic account. Soc Sci Med
2020;266:113291. https://doi.org/10.1016/j.socscimed.2020.113291.
S94
11. Tran BQ, Mendoza MM, Saini SK, Sweeny K. Let the kid speak: dynamics of
triadic medical interactions involving pediatric patients. Health Commun. 2022.
https://doi.org/10.1080/10410236.2022.2031450.

12. Nilsson S, Bj€orkman B, Almqvist AL, Almqvist L, Bj€ork-Will�en P, Donohue D,
et al. Children's voices e differentiating a child perspective from a child's
perspective. Dev Neurorehabil 2015;18(3):pp162e8. https://doi.org/10.3109/
17518423.2013.801529.

13. Pollard N, Lincoln M, Nisbet G, Penman M. Patient perceptions of communi-
cation with diagnostic radiographers. Radiography 2019;25(4):333e8. https://
doi.org/10.1016/j.radi.2019.04.002.

14. Coyne I, Amory A, Kiernan G, Gibson F. Children's participation in shared
decision-making: children, adolescents, parents and healthcare professionals'
perspectives and experiences. Eur J Oncol Nurs 2014;18(3):273e80. https://
doi.org/10.1016/j.ejon.2014.01.006.

15. Lambert V, Glacken M. Engaging with children in research: theoretical and
practical implications of negotiating informed consent/assent. Nurs Ethics
2011;18(6):781e801. https://doi.org/10.1177/0969733011401122.

16. Coyne I, Kirwan L. Ascertaining children's wishes and feelings about hospital
life. J Child Health Care 2012;16(3):293e304. https://doi.org/10.1177/
1367493512443905.

17. Ng JHS, Doyle E. Keeping children still in medical imaging examinations-
immobilisation or restraint: a literature review. J Med Imag Radiat Sci
2019;50(1):179e87. https://doi.org/10.1016/j.jmir.2018.09.008.

18. Graham P, Hardy M. The immobilisation and restraint of paediatric patients
during plain film radiographic examinations. Radiography 2004;10(1):23e31.
https://doi.org/10.1016/j.radi.2004.01.002.

19. Hogan D, Dimartino T, Liu J, Mastro KA, Larson E, Carter E. Video-based edu-
cation to reduce distress and improve understanding among pediatric MRI
patients: a randomized controlled study. J Pediatr Nurs 2018;41:48e53. https://
doi.org/10.1016/j.pedn.2018.01.005.

20. Davison G, Kelly MA, Thompson A, Dornan T. Children's and adolescents' ex-
periences of healthcare professionals: scoping review protocol. Syst Rev
2020;9(1):1e6. https://doi.org/10.1186/s13643-020-01298-6.

21. Alexander M. Managing patient stress in pediatric radiology. Radiol Technol
2012;83(6):549e60.

22. Dalley JS, Mcmurtry CM. Teddy and I get a check-up: a pilot educational
intervention teaching children coping strategies for managing procedure-
related pain and fear. Pain Res Manag 2016. https://doi.org/10.1155/2016/
4383967.

23. Arksey H, O'Malley L. Scoping studies: towards a methodological framework.
Int J Soc Res Methodol 2005;8(1):19e32. https://doi.org/10.
1080/1364557032000119616.

24. Munn Z, Giles K, Aromataris E, Deakin A, Schultz T, Mandel C, et al. Mixed
methods study on the use of and attitudes towards safety checklists in inter-
ventional radiology. J Med Imag Radiat Oncol 2018;62(1):32e8. https://doi.org/
10.1111/1754-9485.12633.

25. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA
extension for scoping reviews (PRISMA-ScR): checklist and explanation. Ann
Intern Med 2018;169(7):467e73. https://doi.org/10.7326/M18-0850.

26. THE JOANNA BRIGGS INSTITUTE. The joanna briggs institute reviewers’ manual
2015: methodology for JBI scoping reviews. Joanne Briggs Institute; 2015.
p. 1e24. https://doi.org/10.1017/CBO9781107415324.004.

27. Coad JE, Shaw KL. Is children's choice in health care rhetoric or reality? A
scoping review. J Adv Nurs 2008;64(4):318e27. https://doi.org/10.1111/j.1365-
2648.2008.04801.

28. Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the methodol-
ogy. Implement Sci 2010;5(1):1e9. https://doi.org/10.1186/1748-5908-5-69.

29. Bj€orkman B, Almqvist L, Sigstedt B, Ensk€ar K. Children's experience of going
through an acute radiographic examination. Radiography 2012a;18(2):84e9.
https://doi.org/10.1016/j.radi.2011.10.003.

30. Bj€orkman B, Nilsson S, Sigstedt B, Ensk€ar K. Children's pain and distress while
undergoing an acute radiographic examination. Radiography 2012b;18(3):
191e6. https://doi.org/10.1016/j.radi.2012.02.002.

31. Bj€orkman B, Gols€ater M, Simeonson RJ, Ensk€ar K. Will it hurt? Verbal
interaction between child and radiographer during radiographic
examination. J Pediatr Nurs 2013;28(6):10e8. https://doi.org/10.1016/
j.pedn.2013.03.007.

32. Bj€orkman B, Gols€ater M, Ensk€ar K. Children's anxiety, pain, and distress related
to the perception of care while undergoing an acute radiographic examination.
J Radiol Nurs 2014;33(2):69e78. https://doi.org/10.1016/j.jradnu.2013.12.003.

33. Bj€orkman B, Ensk€ar K, Nilsson S. Children's and parents' perceptions of care
during the peri-radiographic process when the child is seen for a suspected
fracture. Radiography 2016;22(1):71e6. https://doi.org/10.1016/
j.radi.2015.07.007.

34. Chesson RA, Good M, Hart C. Will it hurt? Patients' experience of X-ray ex-
aminations: a pilot study. Pediatr Radiol 2002;32(1):67e73. https://doi.org/
10.1007/s00247-001-0571-9.

35. Harding J, Davis M. An observational study based on the interaction between
the paediatric patient and radiographer. Radiography 2015;21(3):258e63.
https://doi.org/10.1016/j.radi.2015.01.001.

36. O'Shea C, Davis M. An exploration of adolescents' perceptions of X-ray
examinations. Radiography 2015;21(2):146e9. https://doi.org/10.1016/
j.radi.2014.09.005.

https://doi.org/10.1007/s00247-020-04781-46
https://doi.org/10.1177/1367493519870654
https://doi.org/10.1016/j.socscimed.2006.09.003
https://doi.org/10.1016/j.socscimed.2006.09.003
https://doi.org/10.5863/1551-6776-21.2.176
https://doi.org/10.5863/1551-6776-21.2.176
https://doi.org/10.1016/s0277-9536(00)00193-3
https://doi.org/10.1016/s0277-9536(00)00193-3
https://doi.org/10.1177/1367493519872078
https://doi.org/10.1177/1367493519872078
http://refhub.elsevier.com/S1078-8174(23)00047-0/sref7
http://refhub.elsevier.com/S1078-8174(23)00047-0/sref7
https://doi.org/10.1111/j.1365-2702.2011.03943.x
https://doi.org/10.1111/j.1365-2702.2011.03943.x
https://doi.org/10.1111/jocn.15042
https://doi.org/10.1016/j.socscimed.2020.113291
https://doi.org/10.1080/10410236.2022.2031450
https://doi.org/10.3109/17518423.2013.801529
https://doi.org/10.3109/17518423.2013.801529
https://doi.org/10.1016/j.radi.2019.04.002
https://doi.org/10.1016/j.radi.2019.04.002
https://doi.org/10.1016/j.ejon.2014.01.006
https://doi.org/10.1016/j.ejon.2014.01.006
https://doi.org/10.1177/0969733011401122
https://doi.org/10.1177/1367493512443905
https://doi.org/10.1177/1367493512443905
https://doi.org/10.1016/j.jmir.2018.09.008
https://doi.org/10.1016/j.radi.2004.01.002
https://doi.org/10.1016/j.pedn.2018.01.005
https://doi.org/10.1016/j.pedn.2018.01.005
https://doi.org/10.1186/s13643-020-01298-6
http://refhub.elsevier.com/S1078-8174(23)00047-0/sref21
http://refhub.elsevier.com/S1078-8174(23)00047-0/sref21
http://refhub.elsevier.com/S1078-8174(23)00047-0/sref21
https://doi.org/10.1155/2016/4383967
https://doi.org/10.1155/2016/4383967
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1111/1754-9485.12633
https://doi.org/10.1111/1754-9485.12633
https://doi.org/10.7326/M18-0850
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1111/j.1365-2648.2008.04801
https://doi.org/10.1111/j.1365-2648.2008.04801
https://doi.org/10.1186/1748-5908-5-69
https://doi.org/10.1016/j.radi.2011.10.003
https://doi.org/10.1016/j.radi.2012.02.002
https://doi.org/10.1016/j.pedn.2013.03.007
https://doi.org/10.1016/j.pedn.2013.03.007
https://doi.org/10.1016/j.jradnu.2013.12.003
https://doi.org/10.1016/j.radi.2015.07.007
https://doi.org/10.1016/j.radi.2015.07.007
https://doi.org/10.1007/s00247-001-0571-9
https://doi.org/10.1007/s00247-001-0571-9
https://doi.org/10.1016/j.radi.2015.01.001
https://doi.org/10.1016/j.radi.2014.09.005
https://doi.org/10.1016/j.radi.2014.09.005


H. Saron, L. Bray, B. Carter et al. Radiography 29 (2023) S87eS95
37. Bray L, Appleton V, Sharpe A. ‘We should have been told what would happen’:
children's and parents' procedural knowledge levels and information-seeking
behaviours when coming to hospital for a planned procedure. J Child Health
Care 2021:1e14. https://doi.org/10.1177/13674935211000929.

38. Jaaniste T, Hayes B, Von Baeyer CL. Providing children with information about
forthcoming medical procedures: a review and synthesis. Clin Psychol Sci Pract
2007;14(2):124e43. https://doi.org/10.1111/j.1468-2850.2007.00072.x.

39. Boles J. Speaking up for children undergoing procedures: the ONE VOICE
approach. Pediatr Nurs 2013;39(5):257.

40. Lipstein EA, BrinkmanWB, Fiks AG, Hendrix KS, Kryworuchko J, Miller VA, et al.
An emerging field of research: challenges in pediatric decision making. Med
Decis Making 2015;35(3):403e8. https://doi.org/10.1177/0272989X14546901.

41. Coyne I, Hallstr€om I, S€oderb€ack M. Reframing the focus from a family-centred
to a child-centred care approach for children's healthcare. J Child Health Care
2016;20(4):494e502. https://doi.org/10.1177/367493516642744.
S95
42. Allen T,I, Rieck T, Salsbury S. Patient perceptions of an AIDET and hourly
rounding program in a community hospital: results of a qualitative study.
Patient Exp J 2016;3:42e9. https://doi.org/10.35680/2372-0247.1115.

43. NHS. Health A-Z: X-ray. 2018 [online]https://www.nhs.uk/conditions/x-ray/.
44. Kada S, Satinovic M, Booth L, Miller PK. Managing discomfort and developing

participation in non-emergency MRI: children's coping strategies during their
first procedure. Radiography 2019;25(1):10e5. https://doi.org/10.1016/
j.radi.2018.06.009.

45. Ford K, Dickinson A, Water T, Campbell S, Bray L, Carter B. Child centred care:
challenging assumptions and repositioning children and young people.
J Pediatr Nurs 2018;43(e39-e43). https://doi.org/10.1016/j.pedn.2018.08.012.

[46]. James A, James AL. Key concepts in childhood studies. 2nd edn. Los Angeles:
SAGE key concepts; 2012.

https://doi.org/10.1177/13674935211000929
https://doi.org/10.1111/j.1468-2850.2007.00072.x
http://refhub.elsevier.com/S1078-8174(23)00047-0/sref39
http://refhub.elsevier.com/S1078-8174(23)00047-0/sref39
https://doi.org/10.1177/0272989X14546901
https://doi.org/10.1177/367493516642744
https://doi.org/10.35680/2372-0247.1115
https://www.nhs.uk/conditions/x-ray/
https://doi.org/10.1016/j.radi.2018.06.009
https://doi.org/10.1016/j.radi.2018.06.009
https://doi.org/10.1016/j.pedn.2018.08.012
http://refhub.elsevier.com/S1078-8174(23)00047-0/sref46
http://refhub.elsevier.com/S1078-8174(23)00047-0/sref46

	Communication during children's X-ray procedures and children's experiences of the procedure: A scoping review
	Introduction
	Review method
	Research question
	Identifying relevant studies: search terms and inclusion criteria
	Making study selection
	Charting and collating the data
	Summarising and reporting the findings
	What communication occurs during a child's X-ray procedure?
	Telling me what to do and doing all the talking: Radiographers as the dominant communicators during children's X-ray procedures
	Be still, you just moved: Instructional, closed communication limits children's opportunities to join in
	Inviting me to join in: ‘Good’ communication during a child's X-ray procedure
	Wanting to know what will happen: Providing information helps prepare children for what will happen during their X-ray proc ...

	How do children experience the procedure?
	It all went fast and smoothly: Children's reports of positive experiences during their X-ray procedure
	Feeling scared and uncomfortable: Children's reports of negative experiences during their X-ray procedure


	Discussion
	Before the procedure
	During the procedure
	Limitations of the scoping review

	Conclusion
	Funding
	Declaration of interest
	References


