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Health specialists’ views on the needs for developing a digital gaming solution for
paediatric day surgery: A qualitative study

ABSTRACT
Aims and objectives: To describe the views on the needs of health specialists to consider
when developing a digital gaming solution for children and families in a paediatric day
surgery.
Background: Children’s day surgery treatment is often cancelled at the last minute for
various reasons, e.g. due to the lack of information. Digital gaming solutions could help
families to be better oriented to the coming treatment. Despite the increasing demands for
mHealth systems, there is not enough evidence-based information from the health specialist
perspective for developing a digital gaming solution.
Design: A qualitative descriptive study was conducted.
Methods: Health specialists (N=15) including 11 nurses, one physiotherapist and four
doctors from different areas from one university hospital in Finland were recruited using a
snowball sampling method. Semi-structured, face to face interviews were conducted in
March and April 2019. The data was analysed using inductive conduct analyses. The COREQ
checklist was used to report the data collection, analysis, and the results.

Results The data yielded 469 open codes, 21 sub-categories, three upper-categories and one
main category. The main category The Digital Gaming Solution to support knowledge, care
and guidance in children’s day surgery included three upper categories: 1) support for preoperative information and guidance, 2) support for intra-operative information and care, and
3) support for post-operative information, care and guidance.
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Conclusion: Digital gaming solutions could be used to help children and families to be better
prepared for upcoming treatments, to support for communication in different languages and
to improve children’s pain management after operations.
Relevance to clinical practice: Evidence-based information is important to ensure that
future digital solutions answer the real needs of the staff and patients. There is a need for
families and children’s views to be taken into consideration when developing digital gaming
solutions in the hospital context.

Key words: children, counselling, day surgery, delivery of health care, information system,
interview, nurses, outpatient, software, technology, qualitative research

Impact Statement


Digital surgery care solutions should be based on evidence-based research



This study gives perspectives on how to develop digital solutions for paediatric



outpatient surgery
This study emphasises health specialists’ views and needs for digital gaming
solutions, which could include both information about treatments and gaming
elements for children for reducing anxiety, fear and pain

1 INTRODUCTION

Day surgery is a hospital admission that does not include a night in the hospital (WHO 2007).
Family-centred care allows families and professionals to work together in the best interests of
the child and family, with the child assuming a partnership role (Kuo, Houtrow, Arango,
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Kuhlthau, Simmons & Neff 2012). Day surgery is family oriented and parents need to plan
their absences from work (Kuo. et al 2012, Criss, Brown, Gish, Gadepalli & Hirschl, 2018).
Enrolment at the day surgery and surgeon continuity can be difficult for hospital members to
organise and this poses challenges for families: children and families must be well-prepared

for their upcoming surgery (Al-Sagarat, Al-Oran, Obeidat, Hamlan & Moxham, 2017, Fortier
& Kain 2015, Criss et al 2018), but at the same time, children should not fast for longer than

necessary (Heikal, Bowen & Thomas 2019). In Finland 4.7% of all elective surgeries are
cancelled causing unnecessary wastage (Turunen, Miettinen, Setälä & Vehviläinen-Julkunen
2018). For instance, in 2013 the cancellation rate for paediatric patients was 4.5 % (Laisi,
Tohmo & Keränen, 2013). The main reason for the cancellations was that the patients were
inappropriately prepared for the upcoming operation (Turunen et al. 2018). In the USA, it
was shown in a five-years dataset that last-minute cancellations were mostly “no shows” or
NPO violations (failures to comply with eating/drinking instructions). In some cases, the
reason for cancellation may be due to the patient’s illness or patient’s family refusing to go to

the surgery (Liu, Ni, Zhang & Pratap 2019). Additionally, it has been shown in the literature
that an easy connection to the hospital after day surgery treatment should be available for
families because children’s postoperative pain care might often be challenging for parents in
post-operational situations (Fortier & Kain 2015, Heikal et al. 2019).

Health technologies are increasingly used in the area of the health care. Health technology is
defined by the WHO which evaluates the properties and impacts of health technologies and
interventions (WHO 2011). The European Commission is working on offering its citizens
safe and high-quality digital services in health care and provides citizens with the ability to
obtain feedback and person-centred care (European Commission, 2019). The Global
Observatory for eHealth has defined mHealth (or mobile health) as “medical and public
health practice supported by mobile devices, such as mobile phones, patient monitoring
devices, personal digital assistants and other wireless devices” (WHO 2011). Gaming and
gamification are areas of mhealth. Gamification can increase users’ compliance with health
interventions and improves ability to self-manage their conditions and adherence to treatment

(Sardi, Idri, & Fernández-Alemán; 2017). These digital or connected health services or
solutions are changing medical and public health practices (Niemelä, Pikkarainen, Ervasti, &
Reponen 2019). It is important to develop new ways to cut the financial costs for hospitals
and families as well as to find new innovations to develop digital solutions for preparing
families and children for upcoming surgery.
This article is protected by copyright. All rights reserved
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1.1 Background
One previous review has focused healthcare workers’ perceptions and experiences of using
mHealth technologies in the area of primary healthcare services (Odendaal, Goudge,
Griffiths, Tomlinson, Leon, & Daniels 2015). In that review it was shown that mHealth
solutions have an impact on health care service access, as well as the patients’ quality of life
and helped to reduce healthcare costs. It remains unclear, however, what kind of information
should be included in digital solutions for paediatric patients. It was shown by Verschueren,
Buffel & Vander Stichele (2019) that the development of serious games for health (SGH)
requires the identification of requirements, recommendations and guidelines which should be
based on theoretically and evidence-based, design and validation. There are only a few
studies that focus on real needs for children’s day surgery. One randomised controlled trial
(RCT) study tested the effectiveness of preparing educational DVDs (digital versatile discs)
for upcoming surgery on children’s anxiety, stress and pain management for day surgery
(Chartrand, Tourigny, & MacCormick, 2017). In another RCT study they tested web-based
information vs conventional information about the upcoming treatment (Lööf, Liljeberg,
Eksborg & Lönnqvist, 2017). The study noted that the parents’ knowledge improved
concerning the day surgery bud it did not answer whether educational DVDs had any effect
on children’s anxiety or whether there was any statistical difference between the intervention
group and the control group concerning children’s pain after the day surgery treatment (Lööf
et al. 2017). However, Cartland et al. (2017) showed that educational DVDs reduced
children’s post operational need for pain management. Good educational material for children
with educational information reduces children’s preoperative worries regardless of the form
of educational material, whether is in booklet or video form (Fernandes, Arriaga & Esteves,
2014).

Liu, Zheng, Chai, Lei, Feng, Zhang, & Lopez (2018) evaluated the effectiveness of a
developed application to achieve better knowledge about an upcoming operation and its
effectiveness to reduce the number of children’s day surgery cancellations. They showed in a
total of 418 paediatric patient trials that a WeChat application group had better knowledge
and fewer cancellations than the leaflet groups. In previous studies it was found that
interactive technology and mhealth can be used to increase children’s participation (Stålberg,
Sandberg& Söderbäck 2018) and their orientation towards upcoming day surgery treatment
This article is protected by copyright. All rights reserved
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(Fernandes, Arriaga & Esteves, 2015, Williams & Greene, 2015). In their study, Stålberg et
al. (2018) emphasise that interactive technology can be used to facilitate communication
between health professionals and children in health care situations. Additionally, one metaethnographic review that includes 356 articles of patients’ perceptions of mhealth apps shows
that mhealth solutions should be built in a more evidence-based manner (Vo, Auroy &
Sarradon-Eck, 2019). In that study it was found that there is a need for more highly tailored

designs for mhealth interventions that are validated in terms of privacy and security (Vo et al.

2019). Thus, future developments need to be tailored based upon individual characteristics
(Fortier & Kain, 2015).

Despite of the previous studies, there is still a lack of understanding about the information
requirements related to digital solutions that could be used to serve parents and children
during the children’s day surgery treatment pathways. This study describes views of health

specialists on the needs to consider when developing a digital gaming solution for children
and families in a paediatric day surgery.
The research question of this study was “What kinds of views do health specialists have on
the needs to consider when developing digital solutions to support paediatric patients and

their families throughout the day surgery care path?”

2 METHODS

2.1 Study design
The study had a qualitative design to explore the needs of the participants in a natural setting
and to explore a phenomenon that is poorly understood from a larger perspective (Polit &
Beck 2012, Squires & Dorsen, 2018). The aim is to arrive at an understanding of the
phenomenon from the perspective of those experiencing it (Vaismoradi, Turunen, & Bondas,
2013). The reporting of this study was performed in accordance with the consolidated criteria
for reporting qualitative research (Tong, Sainsbury & Craig 2007; Supplementary File 1).

2.2 Study setting
This study was conducted in a university hospital in Finland which intended to develop their
digital services, including several process innovations and digital technologies. Before our
study, the hospital staff had already put a lot of effort into the digitalisation of clinical
pathways. The hospital had 11 operation rooms, 18 intensive care beds and 141 beds for
This article is protected by copyright. All rights reserved
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children. The aim of this study was to support the digitalisation of the paediatric day surgery
pathway in the selected hospital.

2.3 Participants
This study employed a purposive sampling method utilising a snowballing method (Elo,
Kääriäinen, Kanste, Pölkki, Utriainen, & Kyngäs, 2014) to recruit health care specialists
(n=15) from a university hospital in Finland. From an educational perspective for the
purposes of this study the respondents were selected so that they represented the hospital’s
multiprofessional environment. Thus, 11 of the participants were nurses, three were doctors
and one were physiotherapist with between 18 to 40 years (average 27.3 years) of work
experience in health care. They all had a long history of working in the same university
hospital in paediatrics; with an average of 22 years (between 12 to 32 years) of work
experience in the field. Three of the participants were males and 12 were females. Three of
them had a doctoral degree, four of the participants had a master’s degree and three of them
had a bachelor’s degree. The respondents were selected to ensure that they represented a
multiprofessional environment and this could be seen clearly in the job titles of those
selected. The job titles ranged from staff nurse, to head nurse, pain management nurse,
clinical nurse specialist, project worker, chief physician, clinical teacher, specialist doctor,
quality coordinator, physiotherapist, research doctor, manager of innovation and digital
services.

2.4 Data Collection
The data was collected through semi-structured, face to face interviews, which were
conducted between March and April 2019. The interview was based on earlier studies
(Fortier & Kain 2015, Niemelä et al. 2019) and the list of the questions was formulated
utilizing the expertise of four paediatricians (TABLE 1). The format included questions
concerning the current clinical pathway for paediatric patients in hospital, challenges related
to it and how the participants would develop the clinical pathway with a digital solution
throughout the paediatric day care path. When there was a need for additional information,
the interviewers asked the participants to say more about their views of the matter in hand.
The participants were interviewed in their own hospital in a quiet closed-door meeting room.
All of the interviews were conducted face to face, whereas two of them were conducted
remotely via Skype for Business with one interviewer who was physically present, and one
interviewer communicated remotely. The average duration of the interviews was 52 minutes.

This article is protected by copyright. All rights reserved

Accepted Article

The duration of shortest interview was 37 and the longest duration was 82 minutes. A total of
786 minutes of interview material was collected. Two interviewers (AR & MP) conducted the
interviews and two audio recording devices were used. Additionally, both interviewers took
notes while asking questions.

2.5 Data analysis
The data was analysed by conducting an inductive content analysis, which included three
main phases: preparation, organisation, and reporting (Elo & Kyngäs 2008, Polit & Beck
2012). The interviews were transcribed by a transcriptionist. The researcher reviewed the
transcripts and compared them with the recordings for accuracy. First, in the preparation
phase the transcribed data was conscientiously read in order to obtain the essence of the
content. This involved making notes and headings in the margins of the transcribed data.
Secondly in the organisation phase, the data text with notes and headings was abstracted into
open codes and transferred into tables. Thirdly, the open codes in the table were grouped
according to similarities and discrepancies while focusing on the aim of this study (health
specialist’s views of the needs for developing a digital gaming solution for paediatric day
surgery) and the codes were grouped into categories (Elo & Kyngäs 2008). In the abstraction
phase the groups were named with content-characteristic word and subcategories were
formed. Subcategories with similarities were grouped into three upper categories and finally
through abstraction one main category was determined. The process yielded 469 open codes,
21 sub-categories, three upper categories and one main category reaching data saturation (Elo
et al. 2014). The data analysis was conducted by one researcher (AR) with continuous input
from the other interviewer (MP) and supervisor (TP). Any potentially identifying data was
removed, and pseudonyms were substituted. Recruitment continued until data saturation
occurred (Elo et al. 2014, Polit & Beck 2012).

2.6 Trustworthiness

Trustworthiness

includes

four

criteria:

credibility,

dependability,

confirmability,

transferability and authenticity (Lincoln & Guba 1985, Guba & Lincoln 1994, Polit & Beck
2012,). Credibility and dependability were ensured in this study by presenting the context of
the study and conducting the study on the real needs of the university hospital in answer to
needs revealed in a previous study (Niemelä et al. 2019). Four experts in paediatric healthcare
made recommendations concerning the interview questions before the study and helped raise
awareness of suitable interview questions (Graneheim, Lindgren& Lundman 2017, Elo et al
This article is protected by copyright. All rights reserved
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2014). Confirmability was established with the analysis performed using researcher
triangulation (Elo et al 2014, Polit & Beck 2012) thus minimizing any bias due to the
researchers’ own influence (Bengtsson 2016). The inductive content analysis extended the
understanding of a new area in nursing. Transferability to other settings was established by
describing the environment of the research so it would be possible to transfer the data to other
contexts with similar modern hospital environments. Authenticity was established through
quotations when necessary to indicate the trustworthiness and richness of data (Guba &
Lincoln 1994, Polit & Beck 2012). The COREQ checklist was used to report the data
collection, analysis and the results (Tong et a. 2007; Supplementary File 1).

2.6 Ethical issue

The Helsinki Declaration (World Medical Association, 2013) was followed in the study. It
was not necessary to approach the research ethics committee for a permit because the
participants of the study were workers at the hospital and this study is governed by Finnish
medical research law (No. 488/1999 Medical Research Act). In the beginning of the
interviews, the interviewers were presented with the purpose of the study and each participant
was provided with written information about the study. An information letter to the people
involved in the study was sent and all participants were informed orally and in writing about
the study before being involved in study. All participants were informed about the voluntary
nature of the research and gave their consent to be interviewed beforehand (Bengtsson 2016).
The digital audio files were labelled with an assigned number code. The interview material
produced by the participants was presented with ID numbers and thus maintained the
anonymity of the participants. Electronically stored data was secured on a password protected
computer network. Paper/printed materials were stored in a locked filing cabinet. The audio
material and files were destroyed after the data was analysed. The data will be stored for 5
years in archive format according to relevant legislation (the GDPR 2016).

3 RESULTS
The main category formulated in the study was titled, “The Digital Gaming Solution to
support knowledge, care and guidance in children’s day surgery.” This category included
three upper-categories: 1) support for pre-operative information and guidance, 2) support for
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intra-operative information and care, and 3) support for post-operative information, care and
guidance. The findings of each category are presented in the following sections.

3.1 Support for pre-operative information and guidance
This upper-category was based on the health specialists’ view of the digital gaming solution
as a form of support for pre-operative information and guidance. This category included eight
sub-categories (FIGURE 1). These sub-categories are presented below.
Appointment reminders
The thoughts expressed by the interviewees concerned reminders about the coming surgery
for the family and children. It was from the time perspective and included reminders from
months ahead to same days reminders. It was noted in the interviews that these reminders
would need reactions from the parents. One of the participants (id104) underlined this by
stating: “The first alarm is a week earlier, then three days earlier, then two and one and
every time you are asked whether you remembered you have an operation on this Friday... If
this kind of bombing does not make the parents react…”.
Instructions concerning operability
According to the participants this concerned general information about the children’s
operability on time or lists of diseases that would block an operation. It was also linked to the
idea that the information should be available in the application, as one of the interviewees (id
101) mentioned: “I would add to an app as a wake-up call that if she/he has a fever, do not
come to hospital for an operation and call us.”
Preparing parents for the procedure
The thoughts of the participants regarded the possibility to have all the personalised
information the family would need concerning children’s coming treatment in the application,
and information about when children would need to start fasting. In this regard, one of the
interviewees (id 106 ) mentioned: “For sure we need digital solutions so that the patients
know how the fasting should be done, and what it means [laughs], and from what time of day
you should not to eat or drink anymore and what you need to take at what time and then..”
Preparing children for the procedure
This included the respondents’ reflections on the meaning of personalized information for
children about different treatments. The participants felt that the digital solution should
consider the needs of the individual child. It was also recognized as a means to guide the
children by nurses via the application and guide the children throughout the care path from
This article is protected by copyright. All rights reserved
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home to hospital. The interviewees felt that children should be informed about their
upcoming treatment in the digital solution in a realistic manner. They also mentioned that
there should be information about procedures that cause pain, as one of the interviewees (id
101) said: “ I would start (designing the digital solution) from that point that we should tell
the children that there are some issues which will hurt but we have to do it. For example,
inserting a cannula needle is painful for children.”
Gamification to overcome hospital fear and anxiety
According to the interviewees, the views expressed in this considered games to be useful to
overcome children’s fear and anxiety of going to hospital. The interviewees felt that games
should be designed for the children’s age or gender and should be personalized. They also
thought that the the game should be programmed so that the children could express their fears
and in this way the game could react to the children’s input and thus help to relieve their fears
and anxieties. The interviewees felt that an application should activate the children in their
own surgery treatment by using gaming elements and should emphasises the role of the
children. The purpose of the games would be to prepare the children. As one staff nurse (id
110) said: “It could be something that lasts a short while and could be a video or a game or
something where you consider the things that matter to the child to help them to understand
what happens next (at the hospital)” or as one of the interviewees (id 111) commented: “It
would be good if the children have an active role in the application.”

Virtual familiarisation with the care environment
This contained the interviewees thoughts and ideas concerning elements ranging from virtual
tours of the hospital, to a virtual tour to see what kind of hospital staff are working in the
hospital and a virtual tour for different surgeries or operations via an application. The
interviewees saw the digital solution as a helpful tool which could help children and parents
to become familiar with an upcoming treatment, as one of interviewees (id 106) mentioned:
“A virtual visit, something really where you see all the steps so you know how they do the
anaesthetic and how everything is done, some kind of virtual visit.”
Video archive to support preoperative preparation
A video archive was noted by the interviewees. They voiced that there could be an archive
inside the application of different surgical procedures, different treatments and that this
should be used as an online library with accessibility to use it in connection with
terveyskylä.fi (The Virtual Hospital 2.0, “digital health village”, a website in Finland, free for
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anyone to use). The interviewees noted that this would be a good aspect of preparation for
families and children.
Patient’s preoperative information for the medical staff
This was seen by the participants in terms of understanding conventional pain management of
children, getting advanced information about the patient to medical staff and getting
children’s disease profiles via the application. One of the interviewees (id 115) noted: “I am
looking at this from a nurse’s perspective. From my point of view, it would be importantto
know what sort of background the children have when they come to the hospital. What kind of
experiences they have of pain management, whether they have fears, if there is some anxiety,
and general things that matter in the children’s lives before they come to hospital?”

3.2 Support for intra-operative information and care
This second upper-category contained the health specialists’ views of the digital solution
regarding support for intra-operative information and care. This category included six subcategories (FIGURE 2). These sub-categories are presented below.

An application to receive children at the hospital
The health specialists considered the ability to welcome the family and children to the
hospital via the application. They felt it would be good if the family and children could see a
nurse’s face on the application or that the application would welcome them to the operation.
One of the interviewees (id 107) noted: “It would be a positive patient experience if there is a
nurse there, welcoming them and that a (nurse’s) face is there to see the family and the
child.”
An application to support child tracking
The interviewees pointed out that a tracker in the application could trace the children’s
movements in the hospital and that this could help the family cope in the hospital
environment. In this view, a gaming solution would help the family move around the hospital
and be aware of where the child is inside the hospital and of his/her clinical pathway.
A robot as a mediator of information
Some of the interviewees recognized a welcoming application or robot as a source of
information for the family and children, as one interviewee (id 110) answered: “It would be
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very nice if there was a robot who comes to welcome the children because our hospital is so
large and confusing.”
Informing parents about the progress of the child’s procedure
A digital solution was seen as an information tool which could inform parents about the
progress of the child’s procedure, as one of the interviewees ( id 114) mentioned: “It could be
something like when the child is ready to meet from the recovery room, the nurse could push
‘Enter’ and that information would appear on parent’s application, like an invitation to come
to the recovery room.”
A game to distract the child during the procedure
The interviewees proposed that the children could use the digital solution as a distraction
game during procedures. Children could have a tablet in the awakening room or as a
distractor from fear or anxiety. The interviewees proposed that the application could be used
a non-pharmacological means of pain management for children. The children could watch
videos from the mobile application during short treatments and the child could concentrate on
something else using a mobile application when going to the operating room. In support of
this sort of idea, one of the interviewees (id 114) stated: “When you are having a cannula the
children could watch the application so their arms would be still.”
A game application to enable peer support in the hospital
According to the interviewees they recognized that a game application could be used as a
modern way of digitalising the hospital environment to enable peer support between different
paediatric patients. One of the interviewees (id 103) said: “Such a peer-to-peer channel could
be used which they (paediatric patients) would create it themselves, which is not controlled
by the hospital.”

3.3 Support for post-operative information, care and guidance
The third upper-category expressed the health specialists’ view of a digital gaming solution
regarding support for post-operative information and care. This category included seven subcategories (FIGURE 3). These sub-categories are presented below.

Using a game to review the operation
The health specialist recognized once again that via an application a paediatric patient could
gain access to knowledge.
The interviewees felt that the application could allow you to go through the surgery
afterwards and a game could allow you experience emotions afterwards. As one of the
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interviewees (id 101) mentioned: “Many times children want to review the operation, what
happened to them. This would be a possible way to summon up the memories concerning the
operation.”
The participants also proposed that the application could be used to guide parents via a
nurse’s chat feature or to go through the rehabilitation information. One idea the interviewees
proposed was to use it as a test application to show whether parents understand information,
as one nurse (id110) mentioned: “Would it be possible to test whether the family has
understood all the information which they have received from the hospital using some sort of
game? So that it would be a part of the discharge procedure by nurses.”
A post-operative reward
The interviewees considered a virtual award after hospital or an award after an operation for a
child in an application. One of the interviewees (id 103) commented: “Some reward for
children via an application so that you know you have done it well would be good.”
Support for communication
The interviewees noted that an application could be a support for communication for families
with different language backgrounds and could provide the ability to use other methods than
only language to communicate. Communication through pictures or verbally via an
application was recognized. Pictures could be used to see things in the application. The
interviewees also felt that variant languages should be included in the application to help the
medical staff with communicating with families in their own language and to ensure that
service provided by hospital would be high-quality. The interviewees proposed that a hospital
emoji library could be created in the application. They also noted that the application should
be understandable without a common language.

As one of the interviewees (id 112)

commented: “We should pay attention to the challenges our pathway poses to patients such
as immigrants. I am not sure whether it is possible to get these applications in English,
Arabic or Somali, for instance.”
Guidance for post-operative care and side effects
The use of an application for guidance on the symptoms of pain and fever after an operation
and as a means of virtual care and an easy way to communicate from home to the hospital
after surgery was seen as an important part of the application by the participants. They
proposed that the application could remind children to eat after the operation/treatment.
Instructions for monitoring nausea, wound care and instructions for prospective wounds or
bleeding complications could also be provided. The application could remind patients of the
importance of post-operative urination and provide guidelines concerning postoperative
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rehabilitation, as one of the interviewees (id 113) mentioned: “The application should be
fluent with its information. You could use it for care instructions, for instance, how to use
your forearm crutch at home.”
Support for guidance related to pain indicators
The application could be used as a personal pain meter for the child according to the
participants. They proposed that the children could choose an appropriate pain measurement
in the application to support postoperative pain management, as one interviewee (id 110)
mentioned: “I am not sure if this would be possible, but would it be a possibility to have some
application by which you could judge how much pain you have and could it be used as a tool
by parents at home and as a communicate tool in hospital and at home?”
Guidelines concerning medication
The participants considered how the application could be used to include essential
information about the effects of medication and side effects. The interviewees proposed that
key information about medicines could be included in the application. They thought that it
would be a good idea to include easy-to-find information on medicines and basic pain
medication that can be taken (postoperatively). They proposed that the application could
show how often parents can safely administer pain medication at home.
Enabling real-time customer feedback
The interviewees considered how the application could be used by the hospital to enable realtime customer feedback. Feedback channels for mapping symptoms and collecting
experiences in the application could provide security, as one of the interviewees (id 105)
mentioned: “An easy-to-use feedback system, it should be somehow adaptable and that one
could well imagine it would have open questions. Or specific questions for certain actions...”

4 DISCUSSION

This study was a first qualitative study to describe health specialists´ views on the needs for
developing a digital gaming solution for children and the family for children´s day surgery
and in the previous literature there are no similar studies according to our knowledge. The
overall main category defined in the study was a “Digital Gaming Solution” which would
support knowledge, care and guidance in children’s day surgery. This study provides new
information about how the development of the solution is viewed as an independent tool for
nursing in a modern hospital. The health specialists interviewed in this study looked to the
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future by seeing the digital gaming solution as a relevant tool for the hospital and considered
it to be a modern information-based tool for families and children. Our findings are in line
with the previous literature which underlined that digital gaming solutions should be based on
real needs and targeted to the right groups (Verschueren et al. 2019) and in which technical
and scientific validity were seen as highly important (Vo et al. (2019).

The first upper-category Support for pre-operative information and guidance included the
views of the interviewees on useful elements for preparing the children, families and hospital
for upcoming outpatient surgery treatment. This was the most discussed theme in all of the
interviewees, and they wanted to put a lot of effort into preparing families and children for
the day surgery pathway. Preparation for outpatient surgery treatment was discussed in all
categories from the children’s and families’ perspective. The main findings were that in a
digital gaming solution there should be all kinds of elements including useful preparation
aspects in digital and gaming form and that these aspects should be easy to use and find. The
information in this study is based on real need and strengthens evidence-based nursing. This
expands the need mentioned in previous research to prepare the child and family for
treatment (Fernandes et al. 2015, Chartrand et al 2017, Heikal et al. 2019), and the health
specialists interviewed in the study also emphasised the importance of the preparation of the
children and family in different forms such as virtual videos, appointment reminders and
active participation of children to be effective for the reduction of surgery cancellations,
which is in line with previous studies indicating the importance of preparation (Liu et al
2018, Pratap, Varughese, Mercurio, Lynch, Lonnemann, Ellis et al. 2015). In addition, our
interviewees saw the digital gaming solution as an opportunity to help reduce anxiety and
fear in children by making the child aware of the coming hospital environment and in this
respect, they emphasised pedagogical models with a digital gaming solution. However, in a
study by Carlsson and Henningsson (2018), visits to the operation room did not reduce
parents’ or children’s anxiety. Nevertheless, whether to use coping skills or whether to allow
children to freely explore the perioperative setting in a solution has been noted as an
important aspect in designing serious evidence-based health games according to the previous
literature (Verschueren et al. 2019) and this perspective was also revealed in this study.

The second upper-category Support for intra-operative information and guidance raised an
interesting aspect to improve patient satisfaction; awareness of the schedule of children’s day
surgery treatment and awareness of the location of children during their surgery treatment by
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tracking the children in a digital gaming solution. Tracking children during their treatment
has also been noted in a previous study (Rothstein & Raval 2018) where the effectiveness of
perioperative processes was considered; the same aspect was seen in the future as a
computerized linkage transferring information between pre-operative and perioperative
encounters, and between the patient and family. According to previous studies, parents can be
anxious because of the risk of surgery, whereas awareness of the progress of children’s
surgery makes waiting easier for parents and increases their satisfaction (Hui et al. 2020).

Support for intra-operative information and guidance in the digital gaming solution included
many unrealistic proposals from the interviewees. For example, the interviewees proposed a
robot as a mediator and as a one component of the application. This is currently not a
possibility for development but could be used in the future. However, a digital gaming
solution was seen also as a solution for peer support, and as an independent tool for children
in day surgery care. This study provides the same perspective as a previous study which
raised the importance of peer support in mhealth (Vo et al. 2019), where they saw peer
support and self-monitoring as a mark of a good quality with mhealth, encourage patient
empowerment and providing opportunities to ask providers questions while increasing the
patient’s self-management. In the future there might be a need for greater personalization.

The third upper-category was Support for post-operative information, care and guidance, in
which the interviewees expressed demands for a gaming solution with many different
components, including different languages and means of communication. Support for
communication in different languages was seen as an important tool for nursing in a digital
gaming solution according to the interviewees. In previous study by Clayton, Isaacs and
Ellender (2016), good communication was seen as paramount in health care since difficulties
arise when patients are unable to communicate in the same language as hospital staff, which
may affect the way they are treated in hospital. Above all in our study, the interviewees saw a
digital gaming solution as a tool which would help the hospital to achieve a better patient
experience and as a modern way to provide care and guidance in Finland. Post-operative care
and guidance in a digital gaming solution was seen as a very useful component in giving
post-operative medical guidance; a pain meter was proposed to be included in the solution
and the interviewees felt that both the family and children could use it. Furthermore, it was
also noted that, and this feature would also improve children’s own involvement in their own
care. A digital gaming solution as a distractor was also proposed to help with postoperative
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pain in children. Based on previous studies, children’s postoperative pain management is
challenging and difficult for parents (Hui et al. 2020; Fortier & Kain 2015; Heikal et al.
2019), and the lack of understanding of patients’ pain because of different languages may
result in nurses taking more time to do their nursing than usual (Clayton et al. 2016). In our
study, all the components mentioned (pain management, postoperative care and instructions
in own language) in a digital gaming solution might reduce postoperative admissions to
hospitals.

Above all, the digital gaming solution should include the consideration of patient safety. In
our study it was with the same line with WHO (2011) “Data security and citizen privacy are
areas that require legal and policy attention to ensure that mHealth users’ data are properly
protected” At the same time, it is seen as a challenge to hospital environment. The digital
gaming solution is seen as an independent tool for hospital, the usability of which would
promote customer service orientation in Health and Service System.
In the future, there is a need for the perspective of patients, children and families, to examine
their perspectives on digital gaming solutions. It would be important to understand whether
they would use this kind of gaming solution as an independent tool linking health
professionals, children and families and what the main challenges are that might prevent
families from not using them.

4.1 Limitations and strengths
The results present the qualitative expressions of the interviewed health specialists’ views on
the need for developing digital gaming solutions for paediatric patients in outpatient surgery
treatment. However, there might have been a greater dimension if there was an opportunity to
engage in focus group interviews. Then the interviewees could have reflected on their own
viewpoints and compared them to those of others and the interviews could have been more
profound. With the individual interviews, the interviewees wanted to focus on current
challenges that could be affected by the digital solution and that might have made it difficult
to focus on imagining a gaming solution for paediatric patients. However, the interviewees
produced a rich text, when the saturation was achieved, and they were able to imagine the
challenges and needs for a digital solution, because they already had experience in
developing a new type of hospital and what a modern hospital could benefit from new
technology. The interviewees had the opportunity to give feedback on the results at an
organized event at the hospital, and this increased the strengths of this study. The results are
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transferable to similar contexts, but the generalizability of the results requires quantitative
research with a large sample size. In addition, there is a need for research data gained from
the perspective of children and their parents because this study was only based on health
specialists’ views on digital gaming solutions.

5 CONCLUSION AND RELEVANCE TO CLINICAL PRACTICE

The study revealed that the health specialists who were interviewed for this study were ready
for the development of a digital gaming solution for paediatric patients and their families for
day surgery treatment. The digital gaming solution could be used in children’s day surgery to
support information, care and guidance in nursing. The most important thing in a digital
gaming solution was for it to function as a helping tool in the preparation of children for
surgery. Above all, it was seen as a tool for communication between health care personal,
children and families. A digital gaming solution would provide better communication with
families in different languages. The health specialists were open to digital solutions which
could be used as an independent tool for nursing linking children, family and hospital nurses.
They expressed their thoughts on what kind of solution would be relevant to clinical practice
and could positively affect nursing in developing hospitals. This information can be used for
developing digital solutions for hospital environments.
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Figure 1 legend: Health specialist´s views on the needs for developing a digital gaming solution
for supporting pre-operative information and guidance.
Figure 2 legend: Health specialist´s views on the needs for developing a digital gaming solution
for supporting intra-operative information and care.
Figure 3 legend: Health specialist´s views on the needs for developing a digital gaming solution
for supporting postoperative information, care and guidance

Simplified statements
• Surgery reminders for family/children
• Time reminders 2 days before
• Appointment reminders weekly/day before

Sub categories
Appointment reminder

• The app should remind you to monitor on flu symptoms
• Information about oberability/ unoberability

Instructions concerning operability

• Personalised preparation information
• When to start fasting
• Preparing the family to the coming treatment in application

Preparing parents for the procedure

• Instructions for children about surgery
• Preparing children for the treatment in realistic way

Preparing children for the procedure

• Some games which help children to cope with the hospital
environment
• Games that help with anxiety
• How to dispel hospital fears

Gamification to overcome hospital
fear and anxiety

• Virtual exploration of the hospital environment
• Virtual tour of the hospital
• Getting to know the hospital environment as a virtual character

Virtual familiarisation with the care
environment

• Videos of different treatments
• Self-selection videos
• Video archive from Terveyskylä.fi
• Conventional pain management for children
• Advanced information about the patient for the medical staff
• Children´s disease profile

Upper category

Video archive to support
preoperative preparation
Patient's preoperative information
for the medical staff

Support for
preoperative
information and
guidance

Simplified statements

• By this application, a person would be meet with a child
and a family
• The nurse’s face is visible in the app and she/he welcomes
the family and the child
• An application which helps to know where children are
• You can track children by iPad or cell phone which the
children carry with them
• Application which helps in the hospital to receive children
• A robot could say welcome when the family comes in
• A robot could take the parents to the recovery room

• The application would provide the timelines of the
operation
• The application would help parents to leave hospital while
their children are in treatment

• A game which focuses children’s attention on something
else
• Children can play while they go to the operation
• An application to see where other patients are in hospital
• Children can send videos from themselves to others as a
peer support via the application

Sub categories

Upper category

Application to receive a child at the
hospital

Application to support child tracking

Robot as a mediator of information

Informing parents about the progress of
the
child's procedure

Game to distract the child during the
procedure

Game application to enable peer
support in hospital

Support for intraoperative information
and care

Simplified statements

• Children can cope with the operation via the
game
• Once again gain access to knowledge
• Go through the situations /operation
• Children can have a reward after the operation
• Award after the action
• Virtual rewarding: You did it well
• Communication support for families with
different language backgrounds
• Should include instructions in English, Arabic, and
Somali
• Understanding instructions without a common
language
• Instructions for symptoms of pain and fever
• Remind patients to eat after an operation
• Instructions for monitoring nausea
• Personal pain measurement for a child
• Using pain measurement to support pain care
• Illustrative medication information
• Home guidelines about medication
• Guidelines concerning medication
• Effects of medication and side effects
• Hospital can get feedback from families
• Easy way to give feedback to the hospital

Sub-categories

Upper category

Using a game to review the operation

Post-operative rewarding

Support for communication

Guidance for post-operative care and
side effects

Support for guidance related to pain
indicators

Guidelines concerning postoperative
medication

Enabling real-time customer feedback

Support for postoperative
information, care
and guidance

