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Abstract 

Background  Children with autism spectrum disorders are frequent visitors to high technology environments, 
and their needs may differ from those of their typically developed peers. Procedures in high technology environments 
can constitute a challenge for these children and their parents since the environment presents many challenges 
relevant to the child’s impairments. This systematic review aimed to explore the experiences of children with autism 
spectrum disorders and their parents during procedures in a high technology environment.

Methods  The following sources were searched for this systematic review: Cochrane CENTRAL Trials, CINAHL, Den-
tistry and Oral Sciences Source, MEDLINE, PsycINFO, Scopus, and Web of Science Core Collection. The search terms 
included variants of the following concepts: (1) children with autism spectrum disorder and/or their parents and (2) 
anesthesia or radiographic departments. Publications were not limited by date or study design.

Result  Out of 13,389 bibliographic records, nine studies were eligible for synthesis. After another search in October 
2022, one additional study was eligible for synthesis.None of the studies reported children’s experiences, and all ten 
reported their parents’ experiences. Only one study was conducted in a radiographic context. Parents’ experiences 
were both positive and negative and were categorized into two main categories: (1) challenges in a new environment 
and (2) health care professionals’ approaches.

Conclusion  Studies describing children’s experiences with procedures in high technology environments are lacking. 
The parents described a need for health care professionals to work in structured ways with their child and to be able 
to make suitable adaptations.
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https://​doi.​org/​10.​17605/​OSF.​IO/​5TXWJ.
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Background
According to the Convention on the Rights of the Child, 
children and parents have the right to enjoy the high-
est standard of attainable health care, obtained from 
information about and participation in health care [1]. 
Autism spectrum disorder (ASD) is a developmental 
disability characterized by deficits in social communica-
tion, restricted interest, and repetitive behaviors [2]. The 
prevalence of autism globally is 1% in the population, but 
rates differ across studies and regions [3], and the symp-
toms of ASD vary widely and can therefore pose unique 
challenges to healthcare professionals. The deficits in 
communication ability due to ASD encompass both ver-
bal and nonverbal communication. According to Kop-
ecky and Broder-Fingert [4], only 23% of children with 
ASD express their needs verbally. Although the manifes-
tations of ASD impairments vary widely and most chil-
dren with ASD have challenges with communication, and 
interactions [5], they can also react differently to sensory 
stimuli [6]. The most commonly reported difficulty with 
sensory processing is related to loud noises, followed by 
tactile stimuli [4]. These impairments can constitute a 
challenge for health care professionals when leading a 
child with ASD through a procedure in a sensory-rich 
environment and interacting with new faces. The combi-
nation of all of these factors in high technology environ-
ments can cause stress in children with ASD resulting in 
challenging behaviors [7].

Children with ASD often require health care services 
such as surgery and radiographic procedures [8], and 
their needs differ from those of their typically developing 
peers [9]. One explanation for this might be that children 
with ASD often have comorbid diagnoses, such as devel-
opmental, psychiatric, and/or medical diagnosis, which 
can lead to more frequent health care contact [8]. Chil-
dren with ASD often depend on familiar environments 
and routines. They are also at high risk of developing 
problem behaviors such as tantrums, rule-breaking, com-
pliance, and anxiety [10].

The high technology environments referenced in this 
study include those encountered in anesthesia and radio-
graphic departments. These environments are often sen-
sory rich, and the sensory inputs in these environments, 
such as bright lights, beeping machines, and tactile stim-
uli differ from those in familiar environments [11]. High 
technology environments are characterized by short 
encounters with the patients and demands on health care 
professionals to rapidly build relationship. Nevertheless, 
both environments encounter patients in acute need of a 
procedure, but most of anesthesia and radiology patients 
have a planned visit, compare with an emergency depart-
ment. When health care professionals know a child with 
ASD is coming for a procedure, it is possible to facilitate 

the procedure for the child, by identifying the individual’s 
needs in advance.

Understanding the needs of each child with ASD is one 
way to facilitate the care of these children and their par-
ents. Family-centered care is an approach in which the 
provided care is based on teamwork, through partner-
ships between the patients and families and health care 
professionals. Family-centered care approach encourages 
family participation by setting goals for care together 
with health care professionals, which requires open com-
munication among team members [12]. Parenting a child 
with autism can be challenging, and parents play a key 
role in supporting children presenting for procedures in 
a high technology environment. Parents of children with 
ASD often experience higher levels of stress than parents 
of children with other disabilities and those of children 
developing in a typical manner [13]. The characteristics 
of ASD can also have a negative effect on a family’s qual-
ity of life, resulting in a lower state of well-being, more 
symptoms of depression and higher states of anxiety [14].

According to Bjorkman et al. [15], no radiology depart-
ments in Sweden have guidelines for caring for children 
with ASD, and only a limited number of anesthesia clinics 
have such guidelines [16]. However, multiple studies have 
described ways to facilitate the care of these children, 
and several interventions have been developed for this 
purpose [17]. The implementation of such interventions 
is complex, and their successful implementation is essen-
tial to facilitate patient care. Successfully implemented 
interventions often involve multiple components, such as 
guidelines and education. In addition, co-morbidities can 
also influence the use of the intervention [18]. Despite 
the rich body of knowledge regarding facilitation of pro-
cedures in different environments for children with ASD, 
evidence about how children and their parents experi-
ences these procedures is quite sparse.

Therefore, this systematic review aimed to explore the 
experiences children with ASD, and their parents during 
procedures in a high technology environment.

Methods
This systematic review followed a structured process as 
outlined in the PRISMA reporting guidelines [19]. Sys-
tematic reviews can inform practitioners and identify 
research gaps [20].

Eligibility criteria
The search structure was informed by the Population, 
Phenomena of Interest, Context (PICo) framework [21], 
which has been elucidated below.

Population: Children 0–18 years old with autism and 
their parents or primary caregivers.
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Phenomenon of interest: Patient and family experi-
ences.
Context: Procedures at anesthesia and radiology 
departments.

The resulting concepts and key terms that informed the 
search are listed in Table 1.

The procedure, as defined in this study, begins when a 
decision is made about the child’s need for anesthesia or 
radiographic procedures.

No study design limitations were imposed to allow 
exploration of experiences that could be described in dif-
ferent ways. Furthermore, no limitations regarding the 
date or language were imposed.

Information sources
The following databases and/platforms were searched 
at the beginning of March 2021: CINAHL with Full 
Text (EBSCOHost), Dentistry and Oral Sciences Source 
(EBSCOHost), MEDLINE (EBSCOHost), PsycInfo (Pro-
Quest), Scopus (Elsevier), and Web of Science Core 
Collection (SCI-EXPANDED, SSCI, A&HCI, CPCI-S, 
CPCI-SSH, and ESCI). In addition, the CENTRAL trial 
registry of the Cochrane Collaboration (Wiley) was 
searched for ongoing and recently completed trials. Fur-
ther information on the coverage dates is provided in 
Appendix 1. Additional articles were identified by screen-
ing the bibliographies and citing the references of the 
final studies that met the inclusion criteria. The Web of 
Science Core Collection was used to identify the citing 
articles.

Search strategy
The search strategies were developed by a research 
librarian (EN) and peer reviewed by another informa-
tion specialist who was not otherwise associated with the 
research project.Peer review involved proofreading the 
syntax, spelling, and overall structure but did not use the 
PRESS checklist [22]. Four studies, which meet the inclu-
sion criteria for the review, were used to identify candi-
date search terms by looking at the words in the titles, 
abstract, and subject indices of the studies. A draft search 
strategy for MEDLINE was developed using those terms 
and additional search terms were identified from the 
results of this strategy with input from the project team. 
The search strategy was validated by testing whether 
search terms from the four studies could be used to iden-
tify candidate search terms. After the MEDLINE strategy 
was finalized, it was adapted to the syntax and subject 
headings of the other databases/platforms. See Appendix 
1 and 2 for the documentation of all search strategies.

Selection process
Records identified during the search phase were exported 
to reference management software (EndNote) to enable 
the identification and removal of duplicates [23] (Fig. 1). 
Prior to the formal screening process, a calibration exer-
cise was conducted to pilot and refine the screening 
questions. Records were then screened using Rayyan, a 
web-based application for systematic reviews [24], based 
on the previously described inclusion/exclusion criteria. 
The researchers (EP, BMC, IGB, KH) independently per-
formed the screening process in teams of two at the title/
abstract level as well as full-text assessment of included 
records. Any disagreements during the screening process 

Table 1  Concepts and key terms for search blocks

Concept blocks Children and their primary caregivers’ 
experiences

Autism (similar diagnoses) Anesthesia and radiographic 
departments

Key terms Children
Adolescents
Preadolescents
Teens
Young adults
Youths
Caregiver
Carer
Guardian
Father
Mother
Parent
Step-father
Step-mother
Step-parent
Family
Step-family
Kinship network
Relative
Professional-family relations/relationships

Autism
Autistic spectrum disorder
ASD
Asperger syndrome/disease
Asperger’s
Disintegrative disorder
Pervasive developmental disorder
Pervasive child developmental disorder
Heller’s syndrome
Kanner syndrome
Kanner’s syndrome

Anesthesia
Anesthesiology
Anesthetics
Radiograph
Radiographic
Radiography
Radiology
X-ray
Peri-radiographic
Ambulatory surgery
Day procedure
Day care procedure
Medical encounter
Medical procedure
Perioperative
Preoperative
Postoperative
Post-anesthesia
Post-surgical
Surgery
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were resolved through discussion and consensus between 
the reviewers. An updated search was performed in 
October 2022 which resulted in 14,999 records, of which 
1519 records were screened using Rayyan after removing 
duplicates (Fig. 2). See Appendix 2 for the documentation 
of search strategies. The researchers (EP, BMC, IGB, KH) 
independently performed the screening process in teams 
of two at the title/abstract level along with the full-text 
assessment of the included records. The updated search 
yielded one record that was eligible for synthesis.

The Critical Appraisal Skills Program (CASP) checklist 
for qualitative studies was used to reflect the quality of the 
included records (Table 2) [25]. The CASP checklist con-
sists of ten questions divided into three sections: the first 
section assesses whether the results are valid, the second 
section characterizes the results of the study, and the third 
section outlines the potential contribution of the results. 
The first nine questions can be objectively answered as 
yes, no, or cannot tell, whereas the last question evaluat-
ing the value of the results is more reflective. All records 
had appropriate methodology and valid results, they 
had clear statements of the findings, and nine out of ten 
addressed ethical issues, although they sometimes lacked 
critical descriptions regarding the researcher’s relation-
ship with the participants and potential bias. After discus-
sions in the research group, all records were assessed to 
have sufficient quality for inclusion in the review.

Synthesis of the results
All included records, see Table 3, had a qualitative design 
and were therefore analyzed using inductive content 
analysis as explained by Lindgren and Lundman [36]. The 
use of content analysis in systematic reviews has certain 
limitations, one of which relates to the generation of data 
from different epistemological frameworks. A key differ-
ence between using content analysis for primary data and 
a systematic review is that the data in a systematic review 
are already analyzed, limiting the abstraction level [37], 
and therefore, the categories in this review contain a low 
degree of interpretation and abstraction. The study by 
Lindgren and Lundman [36] was used to guide abstrac-
tion and interpretation during the analysis. In this study, 
the first author (EP) read all included records several 
times to obtain an overall understanding of the content. 
After reading all the records, each record was decontex-
tualized by breaking down the results into meaning units 
according to the aim. The units were then condensed 
and copied into an Excel spreadsheet by the first author 
(EP), and recontextualization was started by finding 
new patterns. All units from the Excel spreadsheet were 
independently subcategorized by each author (EP, BMC, 
IGB, KH). After discussing the units and subcategories, 
new sub-categories emerged, and finally, categories were 

discussed until a consensus was reached. Content analy-
sis is a nonlinear process in which the authors sometimes 
return the records during discussions [36].

Results
Study selection
A search of the databases/platforms retrieved 12,888 
records (Fig. 1). After removing duplicates, 7973 records 
were screened, of which 53 were full-text documents. 
Two clinical trial reports were not retrieved because the 
WHO website had technical issues and the reports could 
not be retrieved at the time. We then searched for docu-
ments that cited any of the initially included studies and 
the references of the initially included studies, resulting 
in additional 501 records for screening. However, this did 
not result in the inclusion of further studies. Nine stud-
ies were eligible for analysis based on the review criteria. 
None of the studies reported the children’s experiences. 
All nine included studies described the parents’ experi-
ences to different degrees. In cases where the studies 
included experiences from health care professionals, only 
the parents’ experiences were coded.

Of the 1519 records found in the updated search, the 
full texts of nine were screened. One of the screened 
records was eligible for synthesis [30].

Two other studies, one by Davignon and Friedlaender 
[38] and the other by Bevan et al. [39] seemed to be eli-
gible for analysis according to the inclusion criteria; 
however, in the study by Davignon and Friedlander [38], 
the settings did not match the inclusion criteria for this 
study. In contrast, Bevan et al. [39] did not explore par-
ents’ experiences of a surgical procedure; rather, the 
interviews with the parents were used to develop the 
cases presented in the study [39].

All the included studies were assessed to confirm suf-
ficient quality for inclusion in the review. All of the stud-
ies described a clear aim, used appropriate methods, and 
were designed accordingly. For almost all of the studies, 
there were questions that could not be accessed in the 
CASP checklist, due to the lack of descriptions, such as 
the relationship between the researcher and participants. 
Furthermore, the researchers’ roles and the risk of bias 
were not clearly described in the studies.

The parents’ experiences of procedures for their child 
with autism in a high technology environment could be 
classified into two main categories: (1) challenges in a 
new environment, which included four subcategories and 
(2) health care professionals’ approaches, which included 
three subcategories (Table 4).

Challenges in a new environment
The category challenges in a new environment included 
the following subcategories: negative consequences 
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of waiting times, sensory-rich environment affects the 
child’s behavior, familiar support can help the child to 
adjust, and benefits of having a plan (see Table 4). Nine 
of the ten studies were included in this category [26–
33, 35].

Negative consequences of waiting times
Waiting times included two aspects, waiting time before 
receiving a date for the procedure and waiting time 
before the procedure(34). Parents experienced wait-
ing time as a challenge for children with ASD [26, 28, 

32, 35], especially in new environments [26]. Waiting 
times in the environment led to more exposure to the 
sensory rich environment and could, in some situations, 
be directly connected and trigger negative behaviors 
in the child [26]. In addition, waiting time led to the 
child becoming hungry and thirsty, which increased the 
child’s anxiety [32].

Sensory‑rich environment affects the child’s behavior
Children with ASD can be hypersensitive to sensory 
stimuli, and parents have described how different sensory 

Fig. 1  Flow diagram of the screening process renewed search. Adapted 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. https://​doi.​org/​10.​1136/​bmj.​n71. 
For more information, visit: http://​www.​prisma-​state​ment.​org/

https://doi.org/10.1136/bmj.n71
http://www.prisma-statement.org/
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inputs can negatively affect children with ASD [26, 27, 
32]. One of the sensory inputs that was challenging for 
children with ASD was loud noises, such as crying chil-
dren, which could trigger different negative behaviors in 
the children [26, 32]. Commotion near the child could be 
another stimulus that increases anxiety in the child [26]. 
For children who have difficulty processing sensory stim-
uli, the lights in the room could also constitute a problem 
[27]. Because of these differences in sensory processing, 
parents also described their child’s different experiences 
of pain, and the challenges faced by them in expressing 
their pain [26]. Based on their experiences, parents iden-
tified areas for improvement, such as quieter environ-
ments and separate rooms for children and their families 
[28, 32].

Familiar support can help the child to adjust
Parents described different ways of supporting chil-
dren with ASD when coming for a procedure in a high 

technology environment. They stressed the importance 
of health care professionals reminding and encourag-
ing parents to bring familiar toys from their home. A toy 
or something else with which the child feels familiar is 
one way to bring comfort during the procedure [26, 33]. 
Another support for the child could be the use of famil-
iar tablets or other devices before, during, and after the 
entire procedure [32, 35]. Children with ASD often have 
special interests that can also be used as a distraction 
during the procedure [32]. Parents also described differ-
ent sensory items [30], child life specialists or play ther-
apists during the procedure as having a positive impact 
[32, 35].

Parental presence was also mentioned as a support 
for the child in all steps of the procedure [26, 35], and 
in some situations, having both parents present during 
the procedure was beneficial [32]. Parental presence also 
included parental involvement, wherein parents actively 
collaborated with health care professionals during the 
procedure to make things go smoothly [30]. Parent’s 

Fig. 2  Flow diagram of the screening process first round. 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. https://​doi.​org/​10.​1136/​bmj.​n71. For more information, 
visit: http://​www.​prisma-​state​ment.​org/

https://doi.org/10.1136/bmj.n71
http://www.prisma-statement.org/
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unique knowledge about their child, including the needs 
and measures to support the child [30] can be useful 
knowledge for health care professionals aiming to sup-
port the child during the procedure [26].

Parents described different areas of improvement dur-
ing the procedure. The first is the use of social storytell-
ing [28, 32]. Social story telling can both reduce anxiety 
and be a way to individualize care, which can lead to 
better cooperation. However, it is important to consider 
that children with severe impairments may not be able to 
comprehend social stories [32]. Another potential area 
for improvement, as identified by parents, was for health 
care professionals to use visual aids to communicate with 
children [28]. Although the parents identified several 
adjustments for their child during the procedure, they 
still wanted their child to be seen and heard [32].

One way to familiarize children with the environ-
ment is to limit the number of health care professionals 
involved with the procedure [26, 29]. Meeting a per-
son the child has met before can have a calming effect. 
Parents described the child’s willingness to cooperate 
increased when seeing a familiar face, which also made 
parents feel more relaxed [29]. Parents also described 
that a situation with too many health care professionals 
could lead to increased anxiety in the child and necessi-
tate the use of physical restraint [29].

Benefits of having a plan
Standard hospital routines for these procedures were 
not suitable for children with ASD, and parents felt that 
their child required different routines. One challenge 
for the child and parents was all the transitions that 
took place during procedures [28]. Situations could get 
out of control and parents blamed themselves for not 
intervening [29].

Many parents described the importance of planning 
for the day of the procedure [26, 27, 31, 33], described a 
sense of gratitude when receiving the opportunity to par-
ticipate in the planning of the child’s procedure [31], and 
appreciated when their child’s special needs were identi-
fied prior to the health care professionals’ first encounter 
with the child [31, 33]. Parents highlighted the need for 

health care professionals to follow the plan if a specific 
plan was made for the child.

Some parents preferred that the child be scheduled for 
procedures in the morning. This minimized the stress 
of anticipation and had less effect on eating schedules. 
Scheduling in the morning also allowed the child to sleep 
through the preoperative process [26].

Health care professionals’ roles and actions
The category health care professionals’ roles and actions 
included three subcategories: communication can be 
a barrier and a facilitator, the attitude makes a differ-
ence, and knowledge has an impact (see Table 4). All ten 
included studies described parents’ experiences in rela-
tion to health care professionals [26–35].

Communication can be a barrier and a facilitator
Parents described communication as an opportunity for 
health care professionals and children to work together 
to set rules for the upcoming procedure. Communication 
between parents and health care professionals could also 
be an opportunity for parents to share information about 
their children with health care professionals [29]. Parents 
described that they felt listened to in communication 
with health care professionals [34]. Health care profes-
sionals gave parents the opportunity to share information 
about the child’s special needs and listened to what was 
important for the child [29, 30]. In contrast, some parents 
also described the communication with health care pro-
fessionals as talking to deaf ears, implying that the health 
care professionals did not listen, which forced the parents 
to repeat all the information provided about the child’s 
needs. Moreover, in some cases, information provided by 
the parents to the health care professionals beforehand 
did not reach the professionals encountering the child on 
the day of the procedure [29]. The dialogue between par-
ents and health care professionals often remained incom-
plete or interrupted by telephone calls or changes in the 
shifts of the health care professionals [29]. Parents also 
described a lack of necessary information. They wanted 
more information both about the specific procedure and 
recovery as well as information about any special consid-
erations in recovery related to the child’s ASD [26].

Table 4  Main categories and subcategories

Negative consequences of waiting time Challenges in a new environment

Sensory-rich environment affects the child’s behavior

Familiar support can help the child to adjust

Benefits of having a plan

Communication can be a barrier and a facilitator Health care professionals’ roles and actions

The attitude makes a difference

Knowledge has an impact
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Parents described communication between the child 
and health care professionals as a challenge because 
of the child’s impairment, limited verbal abilities, and 
individual needs and abilities for communication [26, 
28, 29, 32]. Information could be a source of frustration 
for the child because of the child’s impairments, which 
imposed limitations in understanding and participat-
ing in the communication [29]. Parents reported a con-
nection between too much information beforehand and 
increased levels of the childs’ anxiety [32]. At the same 
time, they also experienced a lack of information about 
the hospital journey of the child [28, 30]. Lack of time was 
another challenge and became a barrier when encounter-
ing a child with ASD. Communication between health 
care professionals and the child was too sporadic during 
the day of the procedure, and communication was often 
interrupted by other things requiring the health care pro-
fessionals’ attention [29].

Interactions between the child and health care pro-
fessionals were described as relaxing, and parents felt 
they could step aside and let the health care profession-
als lead the child through different situations [29]. The 
parents appreciated health care professionals efforts 
to successfully ensure good communication with the 
child [32], take time to listen, and adapt their commu-
nication to the child’s level of understanding [29]. The 
parents also appreciated when health care professionals 
were patient with the child and ensured that the child 
was slowly introduced to situations that could trigger 
anxiety [26, 35].

Parents described positive impressions for premedica-
tion. Unfortunately, the premedication situation often 
lacks communication regarding the child’s preferences. 
The lack of communication in these situations made the 
situation messy and often necessitated physical restraint. 
As a consequence, the entire experience turned out to be 
negative one [32].

The attitude makes a difference
Parents described health care professionals’ behaviors as 
creative and flexible. Flexible behaviors include not tak-
ing observations, such as temperature and blood pressure 
measurements, if this would make the child anxious [32]. 
Another example of a flexible approach was not exchang-
ing the child’s own clothes for a hospital gown prior to 
the procedure. Parents also described flexibility such as 
letting the child bring a personal toy into the operation 
area. Creative behaviors were described in relation to 
premedication and included new ways to administer the 
premedication to the child and await effect [32].

Nonflexible approaches from health care professionals 
could have negative consequences for children and pro-
cedures. A nonflexible approach could cause behavioral 

problems in the children. These nonflexible approaches 
are exemplified by rigid adherence of health care profes-
sionals to the protocol [32] without any consideration for 
the consequences. A lack of patience from a health care 
professional could be another source of problem for chil-
dren [28].

The parents experienced that health care professionals 
made the child feel special, which was a positive expe-
rience, and they also felt supported by health care pro-
fessionals as parents [34]. Parents also described that 
the health care professionals showed empathy and took 
good care of their child [27, 33]. In challenging situations, 
showing empathy could be an opportunity to build rela-
tionships between the health care professionals, the chil-
dren, and their parents [30].

Knowledge has an impact
Some parents described a lack of knowledge among 
health care professionals, which manifested as situations 
wherein health care professionals did not have the tools 
to support the child during the procedure [28, 29].

The parents appreciated when the health care profes-
sionals had knowledge about the specific child and its 
needs [30] and expressed gratitude for care that was indi-
vidualized and adapted to those needs [29, 31, 33–35]. 
Some parents were surprised by individual care [33].

Discussion
In this systematic review, parents’ experiences were cat-
egorized into two main categories: challenges in the new 
environment and health care professionals’ approaches. 
The review revealed both positive and negative par-
ent experiences related to the environment and interac-
tions with health care professionals. Both the clinical 
environment and its health care professionals influence 
how parents experiences these procedures. However, 
even though these children are frequent visitors to high 
technology environments, we did not find any studies 
describing their experiences in these environments in 
their own words. This lack of such studies means that the 
present review only summarizes the experiences of par-
ents of children with ASD.

Many factors affect the experiences of visiting a high 
technology environment [39]. A common issue identi-
fied by this systematic review is the need to make adjust-
ments that focus on the individual needs of a child before 
entering the high technology environment. Family-cen-
tered care is one approach that can be used by health care 
professionals before, during and after the procedure. This 
approach enables parents to be an active part of the intra-
procedure process and function together with health 
care professionals as a team [12]. This review revealed 
that optimal care is provided through the cooperation 
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of the children, their families, and health care profes-
sionals. Creating an individual pathway for each child 
creates demands for both health care professionals and 
organizations. Health care professionals require knowl-
edge about both ASD in general and the individual child 
before the encounter to make appropriate adjustments. 
In the family-centered care approach, both children and 
their parents should be engaged before the procedure to 
identify the individual needs of the child [40]. Davignon 
and Friedlaender [38] identified health care professionals’ 
lack of knowledge as a barrier for interactions between 
them and the child. Nicholas, Muskat [41] also described 
the importance of health care professionals’ knowledge 
regarding both ASD and also the individual child before 
the health care professionals encounter the child and the 
family. In this regard, another important consideration 
is the possibility of health care systems to identify chil-
dren with ASD ahead of time in order to enable planning 
before an encounter [10, 38]. Working together with fam-
ilies can facilitate important aspects of care, such as con-
tinuity of care, partnership in decision-making, and the 
ability to adjust to the child’s specific needs [17, 41].

Despite the multiple benefits of making specific adjust-
ments for each child, there also seem to be some general 
recommendations that can facilitate care for this popula-
tion. One such facilitator is minimizing the time that the 
child is in the environment. There are several aspects of 
waiting that can affect the child, such as to many sensory 
inputs, feelings of hunger and thirst, and meeting many 
new faces. The overall effect of these factors could be an 
increase in the child’s anxiety level. Wilson and Peterson 
[11] also described the challenging environment in health 
care settings that can lead to difficult child behavior, 
which may affect the care the child receives. Facilitators, 
as described by Wilson and Peterson [11], Koski, Gabri-
els [17], also enable children to communicate and health 
care professionals to listen. Limiting the child’s possibility 
to communicate often leads to frustration and increased 
anxiety. The parents in this review described the need 
for health care professionals to use aids to communicate 
with their children. Møller christensen and Nilsson [42] 
highlighted the need for health care professionals to be 
flexible in their communication with these children and 
their parents during health care procedures and found 
that illustrations can be a tool to facilitate communica-
tion adapted to the individual child. According to the 
Convention on the Rights of the Child [1], children have 
the right to express their views, and for some children, 
this requires communication using various aids. Accord-
ing to the same convention, children also have the right 
to access the highest attainable standard of health care. 
Encountering children with ASD and their families does 
set high demands on health care professionals. A flexible 

health care professional who can both follow and lead 
the child through the procedure can serve as a facilitator, 
for both the child and its parents. Future studies should 
consider evaluating children’s experiences during a pro-
cedure in high technology environments. Furthermore, 
this study revealed the major impact of health care pro-
fessionals; thus, studies exploring health care profession-
als’ experiences with these procedures could be of great 
interest.

Limitations
Despite the broad inclusion criteria of this systematic 
review, only ten studies were included in the analysis. 
None of the studies described the children’s experiences. 
No quantitative studies measuring the experiences were 
identified, and the lack of quantitative data precluded 
statistical calculations. This review was limited to the 
anesthesia and radiology departments. One study was con-
ducted in the radiographic context and nine studies were 
conducted in the anesthesia context. Although the litera-
ture search was performed without any limit regarding the 
year of publication, all included studies were published in 
the past 10 years. This review explores the specific envi-
ronments anesthesia and/or radiology departments. How-
ever, several other health care settings can also constitute a 
challenge for children with ASD and their families.

Conclusions
Health care professionals and the clinical environ-
ment are factors that affect children with ASD and their 
parents’ experiences of a procedure. Health care pro-
fessionals, based on their knowledge, attitudes, and com-
munication skills, can constitute both a facilitator and 
a barrier to a child’s way through a procedure. Parents 
described the need for making suitable adaptions for the 
child before and during the procedure in these challeng-
ing environments.
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