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Abstract

Objective: The aim of this study was to explore expecting parents’ perceptions of the Childbirth Journey as an intervention
that includes medical information for parental support, constructed as a serious game.

Methods: In this qualitative study, semi-structured interviews were held with expecting parents in Sweden who were able to
talk about specific parts of the Childbirth Journey they appreciated or found difficult to understand. A phenomenographic
methodology was employed for data analysis.

Results: Participants perceived the Childbirth Journey to be easily accessible and customized with reliable information. The
design and features of the intervention were perceived by the expecting parents to enhance the intervention’s usability,
appeal, and trustworthiness. When parental couples used the Childbirth Journey together, it gave them an opportunity to
discuss and better understand each other’s situation. The participants proposed several changes to the existing version
of the game, mostly related to extending practical information and illustrated scenarios but also to the further development
of the game’s design and animations. The participants found the Knowledge portal to be the most appealing part of the
Childbirth Journey.

Conclusions: The Childbirth Journey intervention was concluded to be a valuable digital complement to in-person profes-
sional support, especially given the current COVID-19 pandemic restrictions in place in Sweden, which do not allow antenatal
visits by partners. However, in its current form, the Childbirth Journey has some deficiencies and would therefore benefit
from further development and exploration.
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Introduction
Since digital sources are easily available to expecting
parents, their access to information is almost unlimited.
This capacity to independently search for information can
be seen as a benefit.1 However, it can also be seen as a chal-
lenge for expecting parents, who must assess the trust-
worthiness of large amounts of information.2,3 To
accommodate expecting parents’ need for trustworthy
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digital information, the Childbirth Journey was developed
as a story-driven serious game by a collaboration of profes-
sionals, researchers, and a game company. The Childbirth
Journey was formulated based on national Swedish and
regional regulations and routines as well as current research
in the field. The present study focused on exploring expect-
ing parents’ perceptions of the Childbirth Journey as an
intervention that includes medical information for parental
support, constructed as a serious game.

Background
The rapid digitalization of society is influencing all aspects
of human life.4 Digital sources have become increasingly
important for expecting parents to obtain information
related to pregnancy, birth, and child care.5 For expecting
parents, digital sources are also a crucial means to
network with others in the same situation3,6 and to share
experiences.6,7 Previous research has shown that expecting
mothers use digital sources to prepare themselves for par-
enthood and to identify themselves as parents.2 Similarly,
expecting fathers regularly use the Internet to search for
pregnancy-related information,3 advice about parenting
and about their relationship with their partner, and ways
to emotionally adjust during their transition to parenthood.8

Online forums do not always meet expecting parents’ needs
since lesbian, gay, bisexual, transgender, and queer
(LGBTQ) persons sometimes feel excluded from discus-
sions about pregnancy-related issues on such forums.9

Expecting mothers require digital technology to assist
them in daily life and parental preparations. They turn to
digital sources for reassurance that their pregnancy experi-
ences are normal.10 Sometimes, expecting mothers self-
monitor their pregnancy, which midwives are generally
ambivalent toward, according to a systematic review.11

Another systematic review that explored expecting
parents’ use of digital sources described parents’ need to
be guided by healthcare professionals, such as midwives,
in selecting relevant and credible information. The review
concluded that expecting parents’ health seems to be influ-
enced by their use of digital sources—both positively and
negatively—since it can both alleviate and worsen feelings
of anxiety. Regardless, their use of digital sources influ-
ences their transition to parenthood.12

During pregnancy, parents experience a major life tran-
sition, one that is decidedly unique.13 Becoming a parent
has been described as a defining life change for both indi-
vidual parents and the parental couple.14 The process of
becoming a family can entail the risk of increased dissatis-
faction and tension in the parental couple and can elicit
challenging feelings, such as feeling overwhelmed or con-
fused. The transition to parenthood can be hindered by
factors such as having unrealistic expectations of parent-
hood, feeling unprepared for imminent responsibilities,
losing control and experiencing tremendous stress. On the

other hand, the transition to parenthood can be facilitated
more smoothly by viewing it as a natural step in life and
by receiving adequate support, both social and profes-
sional.13 Expecting parents can be strengthened by
support that contributes to their understanding and feeling
of being prepared for childbirth and parenthood. This
support, provided by professionals as well as social con-
tacts, can include practical information about how expect-
ing parents can better prepare for childbirth and
parenting. Furthermore, preparation by expecting parents
can be bolstered through mutual involvement in each
other’s role, which can be reassuring for both parents and
can reinforce their capacity for mutual support.15

Although in Sweden and several other countries, midwives
are the primary caregivers responsible for normal preg-
nancy and birth,16 which healthcare professionals are
responsible for antenatal care differs internationally.
Within antenatal care, midwives, or other healthcare profes-
sionals, strive to identify and meet parents’ individual needs
for support.15 The use of mobile applications within ante-
natal care has been shown to improve expecting parents’
adherence to antenatal appointments, facilitate their com-
munication with healthcare providers, and foster greater
partner support and involvement.17 In this regard, more
research is needed on digital solutions to facilitate profes-
sional support in antenatal care in Sweden.

Previously, nine characteristics of digital media informa-
tion regarding pregnancy and early motherhood have been
described as important for expecting mothers: customized,
detailed, entertaining, immediate, practical, professional,
reassuring, regular, and unbiased information.6 In add-
ition, serious games, including narrative games, have
been described as effective in making learning meaning-
ful.18 With these aspects in mind, we developed a serious
game that included medical information for parental
support.19 Serious games were described by Stokes20 as
games designed to entertain players while simultaneously
providing education and training or encouraging behavioral
changes. Hence, the serious game developed for this study,
the Childbirth Journey, was intended to provide expecting
parents with an interactive narrative describing normal
pregnancy, birth, and labor. This interactive narrative
allowed expecting parents to identify with and make
choices for avatars that represented a parental couple in
the game. This was done to facilitate the expecting
parents’ engagement in their knowledge search to prepare
for birth and parenting. The goal of developing the
Childbirth Journey was to create a digital parental support
tool for expecting parents that could improve their knowl-
edge about how to prepare for childbirth and parenthood.
The intent of the Childbirth Journey was not to replace
care meetings between parents and healthcare professionals
but instead to complement professional support with a
digital support alternative for parents. A further description
of the Childbirth Journey is included in the methods
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section. However, to broaden knowledge about how serious
games, such as the Childbirth Journey, may meet expecting
parents’ need for information, further research is required.
Therefore, the aim of this study was to explore expecting
parents’ perceptions of the Childbirth Journey as an inter-
vention that includes medical information for parental
support, constructed as a serious game.

Methods
This study was derived from a larger research study that
included mixed methods with both inductive and deductive
approaches. The current study constituted “study A,” as
described in the study protocol by Bäckström et al.,19 and
focused on an intervention, the Childbirth Journey, for
expecting parents. For this study, an explorative design,
qualitative methods, and an inductive approach were
used, and the data were collected through interviews with
expecting parents who had received the intervention
described below. For data analysis, phenomenographic ana-
lysis was used. Originally, phenomenography was devel-
oped within the pedagogical traditions; in recent years,
however, it has become a well-established approach
within nursing research as well. Centrally, within phenom-
enography, the goal is to describe the various ways in which
people understand a phenomenon, and it is the second-order
perspective that is explored: “how things are perceived or
understood.” In contrast, other qualitative methods aim to
describe the first-order perspective instead: “how things
really are.”21

Intervention

The intervention includes digital parental support devel-
oped as a serious game, the Childbirth Journey, for expect-
ing parents in Sweden. Before developing the Childbirth
Journey, interviews with expecting and new parents were
conducted to explore their perceptions of future digital par-
ental support. The results of the interviews identified
various features that should be included in future digital
parental support tools, such as a greater user-friendliness,
more variety and enhanced support for additional lan-
guages. The parents considered it important for future
digital parental support to provide individualized informa-
tion and links to external websites of interest for parents.
In addition, to make information more engaging, future
digital support constructed as a serious game was sug-
gested.22 Further, a systematic review was carried out to
explore expecting parents’ use of digital sources and how
it influences their health during pregnancy. The review
showed that digitalized society involves both opportunities
and challenges and that expecting parents have a need for a
variety of digital sources to improve their health.12 These
aspects were considered when constructing the Childbirth
Journey for the current study; however, parents’ request

for future digital parental support to include virtual meet-
ings with healthcare professionals22 was not prioritized
due to financial limitations. The Childbirth Journey was
developed and implemented collaboratively by healthcare
professionals and researchers in antenatal, labor, postnatal
and child healthcare, a researcher specializing in serious
games, and a game development company. All information
included in the Childbirth Journey was controlled by the
healthcare professionals in the research group. The goal
of developing the Childbirth Journey was to create a
digital parental support tool for expecting parents that
could enhance their knowledge about how to prepare for
childbirth and parenthood. The Childbirth Journey was
developed in both Swedish and English so that both
Swedish- and English-speaking parents could use it. The
Childbirth Journey is available as a mobile game and as a
stand-alone PC application. In the present study, only the
mobile game version was explored. The Childbirth
Journey constitutes two different parts: (a) a story-driven
game and (b) a Knowledge portal, described below.

The story-driven game. The main reward of a story-driven
serious game is immersion in a narrative experience.
Narrative has previously been described as effective in
making learning meaningful, especially when it includes
integrated fantasies, characters, adaptiveness, or responsiv-
ity.18 In the Childbirth Journey, the narrative consists of an
expecting parental couple experiencing preparation for
birth, the onset of labor contractions, and birth at a labor
ward in a Swedish hospital environment. The narrative is
divided into three different scenes: (a) home, preparation;
(b) home, labor starts; and (c) labor, at hospital. However,
four more scenes are planned for development and inclu-
sion in a future version of the Childbirth Journey: (d)
midwife antenatal clinic; (e) postnatal ward at hospital; (f)
home after childbirth; and (g) midwife postnatal clinic.
This study could, therefore, be described as a pilot study,
allowing the exploration of the first three scenes before
the development of the remaining scenes.

The Childbirth Journey was built as a 3D game, as
recommended by the developer. The player (i.e. the expect-
ing parent) is able to choose a role as either the pregnant
woman or her partner, which means that he/she may
choose an avatar that illustrates one’s own or one’s part-
ner’s role. The player can influence the scenarios in the
Childbirth Journey by choosing among the various
options presented. The events in the scenarios unfold differ-
ently depending on the options chosen. The different scen-
arios encompass issues such as the expectant parents’
preparation for childbirth, the start of labor, labor, pain
relief, breastfeeding, formula, parental leave and parent-
hood, among other issues. The Childbirth Journey was
developed as a story-driven serious game with opportun-
ities to permit expecting parents to influence the different
scenarios in the game and thereby obtain and process
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information based on their individual needs. With this, it
was assumed that the parents’ interest in accessing informa-
tion, as a self-preparation for childbirth and parenthood,
would be influenced. The Childbirth Journey does not
pose any real obstacles to player progression, which means
that each scenario starts and ends with normal labor and neo-
natal outcomes, regardless of which options the parents
choose. In this way, the Childbirth Journey can be said to
belong to the second range grouping in the serious game con-
tinuum, proposed by Marsh,23,p.64 “serious games with
reduced gaming characteristics.”

The scenarios presented and the information included in
the Childbirth Journey are based on evidence, professional
knowledge, and routines applied at antenatal units as well as
at labor wards in the hospital setting. Through the scenarios
in the game, expecting parents are provided with informa-
tion that depends on the options they choose. For
example, in the labor scenario, the parents may choose
whether the birthing woman should experience labor
pains as manageable or not. Depending on the parents’
choice, the birthing woman avatar in the scenario expresses
whether or not she is able to manage the actual situation.
Based on this, the healthcare professional avatars (i.e. the
midwife or nurse assistant) respond differently to the birth-
ing woman and partner avatars in the game. Also, the
expecting parents can decide whether or not the birthing
woman avatar needs pharmacological pain relief. Based
on this decision, the expecting parents are presented with
various options for non-pharmacological and pharmaco-
logical pain relief. In Figure 1, for example, the avatar
Midwife Kim answers the birthing woman’s question
about which types of non-pharmacological pain relief are
available: “Sterile water injections or acupuncture are
pain relief that does not involve medication. Do you want
to try it?”

If the player answers “I don’t know,” she/he is given
several alternatives: “Try sterile water injections,” “Try
acupuncture,” “Try nitrous oxide” or “Try epidural,” as
shown in Figure 2.

In addition to the story-driven game, various films were
created that illustrate various conversations between a
midwife and a parental couple (film duration between 5
and 15 min). The films also illustrate different examinations
that midwives apply during normal labor. For example, one
film illustrates a CardioTocoGraphy examination, which is
available to the player in the part of the labor scene that
illustrates the expecting parents’ arrival to the labor ward
at the hospital. Films were also created in which an obstet-
rician talks about caesarean birth and vacuum extraction.
All films were recorded at the labor ward at the hospital
that served as the research setting, and the healthcare pro-
fessionals taking part in the films were all working at the
actual labor ward. All films are also available through the
Knowledge portal, as described below. In the story-driven
game, different web links appear depending on the

choices the player makes, each of which provides the
user with access to external websites with additional
information.

The Knowledge portal. The Knowledge portal functions as a
type of library that includes web links to external websites
of interest for expecting parents (such as a Swedish national
website that includes health information, www.1177.se, or
a website that features Swedish social insurance issues,
www.forsakringskassan.se). The Knowledge portal also
includes web links to podcasts and suggestions for literature
in book or article formats. The information included deals
with pregnancy, labor, pain relief, breathing techniques,
the female body during and after pregnancy, breastfeeding
and formula, baby care, the parental role, parental leave,
and the parental couple relationship. Also, the films
included in the story-driven game are available through
the Knowledge portal. The Knowledge portal is not access-
ible outside of the Childbirth Journey. The player reaches
the Knowledge portal by clicking on a button marked
with an “i,” as shown in Figures 1–2. In Figure 3, some
of the issues included in the Knowledge portal are shown.

In the current study, parents who agreed to participate
were provided with the intervention (i.e. access to

Figure 2. Screenshot illustrating different alternatives posed to the
player in the story-driven game Childbirth Journey.

Figure 1. Screenshot illustrating a question asked by the avatar
midwife Kim in the story-driven game Childbirth Journey.
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download the Childbirth Journey). They were instructed to
use the Childbirth Journey according to their own needs
and interests, which meant that they could use it individu-
ally or simultaneously with their partner and test the
Swedish and/or English versions and the birthing woman
and/or partner interface. However, they were instructed to
test all three scenarios in the serious game as well as to
visit the Knowledge portal.

Settings and participants

The current study was conducted within a setting represen-
tative of the Swedish population, including both rural and
suburban residents. The setting included approximately
280,000 inhabitants and one hospital with a labor ward.
Participants were recruited using convenience sampling.
Social media was used to advertise the opportunity for
parents to participate in the intervention. Besides, midwives
at antenatal units within the setting asked expecting parents
whether they would be interested in participating during a
gestational assessment in the third trimester. In total,
seven expecting parents gave their consent to participate,
all of whom contacted the research project leader (CB)
for further information about the study. All of the expecting
parents who gave their consent to participate received the
intervention and were included in the study. The seven
expecting parent participants (four expecting mothers and
three fathers) were all between 29 and 36 years old, were
all born in Sweden, and were all university graduates.
Four of the participants were expecting their first child,
while the remaining three participants had a previous
child. All of the participants planned to give birth at the hos-
pital chosen as the research setting, which meant that they
were cared for at the setting’s antenatal units and had
knowledge of local routines. Therefore, they were consid-
ered suitable to take part in the intervention, as the
Childbirth Journey included information about local rou-
tines. Among the seven participants, there were three paren-
tal couples and one expecting mother who participated
without her partner.

Data collection

For this study, data were collected through semi-structured
interviews. Before the interviews, an interview guide was
developed that included open-ended and follow-up ques-
tions, such as Please tell me about your perceptions of
the Childbirth Journey; Which parts of the Childbirth
Journey did you appreciate more than others?; Were any
parts of the Childbirth Journey difficult to understand?;
and What has your usage of the Childbirth Journey meant
for you? Before conducting the interviews, the interview
guide and technique were tested with two individuals.
The results of the interviews showed that the interview
questions were easy for the interviewees to respond to,
and the technique was considered functional. The inter-
views were not included in the data analysis. All interviews
were held digitally using a video link so that the intervie-
wees and the interviewer were able to see each other. The
reason for conducting the interviews digitally instead of
face to face was the current COVID-19 pandemic, which
led to restrictions on opportunities for participants and
researchers to meet in real life. Three of the interviews
were held with the parental couple together, according to
the participants’ request, and one interview was held with
an expecting mother individually (i.e. the participant’s
partner did not participate in the study). In total, seven
parents were interviewed. The interviews were held
approximately 2 weeks after the participants had received
the intervention by two researchers (CB and ML) with doc-
toral degrees and previous experience conducting qualita-
tive interviews. The interviews lasted between 35 and
55 min.

Data analysis

For data analysis, the seven steps described by Sjöström
and Dahlberg24 were used. Initially, in the first step, the
transcripts (46 A4 pages, 1.0-spaced type) were repeatedly
read and discussed by two of the authors (CB and TR) to
gain a holistic understanding of the content (familiariza-
tion). Then, in the second step, the most significant parts,
that is, those that specifically addressed the aim of the
study, were identified (compilation). Thereafter, compari-
sons were made to identify similarities and differences
(i.e. third step: condensation), which were grouped and
interrelated (i.e. fourth step: grouping). Further compari-
sons of similarities and differences were made to distin-
guish between the groups, which was the fifth step
(comparison). In this step, four of the authors participated
in mutual reflective communications (CB, TR, RK, and
ML). From this, three descriptive categories arose, which
were named (i.e. sixth step: naming) and then compared
to identify logical relationships between the descriptive cat-
egories (i.e. seventh step: contrastive comparison). The
relationships between the descriptive categories were

Figure 3. Screenshot illustrating examples of issues in the
knowledge portal in the Childbirth Journey.
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illustrated in the outcome space presented in Figure 4. The
authors had various levels of expertise with qualitative
methods and phenomenographic analysis, yet they all had
a mutual understanding of interview analysis.

Ethical considerations

The study was approved by the Regional Ethical Review
Board in Gothenburg Sweden (Dnr: 2020-01689). The
intervention was considered low risk; however, some nega-
tive experiences may be relevant for the participants, such
as experiences related to using the Childbirth Journey or
problems with technology. Such experiences may lead to
disappointment or frustration among the participants, with
possible dropouts. On the other hand, the intervention
may lead to positive effects for the expecting parents,
such as increased knowledge and feelings of being better
prepared for the upcoming birth and parental role. The par-
ticipants received study information in both written and
verbal form before giving consent to participate. They
were able to choose a time for the interview themselves,
and the interview recordings were stored securely, access-
ible only to the researchers. Participants’ identities were
kept confidential. Quotes were translated from Swedish to
English by two of the authors (CB and TR). The quotes
are presented in the results section without revealing the
participants’ identities.

Results
The data analysis resulted in three descriptive categories
and corresponding perceptions as presented in Table 1.

Easily accessible, customized, and reliable
information

This descriptive category included the expecting parents’
perception that the overall information provided in the
Childbirth Journey was easily accessible. The expecting
parents could return to the information repeatedly, which

made it easier for them to obtain it. The information was
perceived as customized to meet the expecting parents’
needs. The information was described as reliable because
it was developed and controlled by healthcare professionals
and researchers. The expecting parents perceived that their
knowledge and understanding were facilitated by the
various ways in which the information was provided.

Easily accessible and customized information that meets
expecting parents’ needs. The expecting parents perceived
the information provided in the Childbirth Journey to be
easily accessible, customized and relevant to their needs,
which they considered satisfactory. They were positive
about the information that was delimited compared to

Table 1. Descriptive categories and perceptions.

Descriptive categories Perceptions

Easily accessible, customized
and reliable information

Easily accessible and
customized information that
meets expecting parents’

needs

Reliable information provided
by professionals

Information provided in
various ways facilitates
expecting parents’
understanding

Design and features influence
usability, interest and
trustworthiness

Authentic sound recordings
are more trustworthy than

synthetic speech

Graphics and animations
influence usability, interest,

and trustworthiness

Opportunity to navigate,
pause and return influence

usability

The expecting parents’ mutual
preparation creates an
opportunity for conversation
and facilitates understanding

Usage of the Childbirth
Journey creates an

opportunity for conversations
between the expecting

parents

Using the Childbirth Journey
facilitates understanding of

each other’s situation
Using the Childbirth Journey
creates the opportunity for
partners to mutually prepare
despite COVID-19 restrictionsFigure 4. The findings in relation to the “outcome space” and the

hierarchical arrangement of the descriptive categories.
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other information for which they searched on the Internet.
The application format, including web links to external
websites, was perceived positively. One participant com-
pared the web links included in the Childbirth Journey
with the web links that were distributed on paper by the
midwife at the antenatal unit and explained that the paper
web links must be manually typed into one’s own
browser, which could cause frustration. The web links pro-
vided in the Childbirth Journey were, in contrast, clickable,
leading directly to the website. Such easy access to various
information made it possible for the expecting parents to
decide for themselves at what pace they could obtain the
information. This gave them time to process, evaluate,
and reflect on the information. It also enabled them to
return to the information and access it repeatedly. These
perceptions were more common regarding the information
provided in the Knowledge portal than the information in
the story-driven game.

The expecting parents wanted more scenarios in the
story-driven game that would illustrate complicated child-
birth, postnatal care at the hospital, and the first days at
home with their child. Some mentioned that they would
have appreciated access to the scenes not yet developed
as well. They wanted more practical information about
how they could prepare their home for their child’s arrival
(i.e. which type of diapers, clothes, or furniture were
needed) and what they needed to pack in their bag before
their hospital stay (such as diapers and pads for the
mother): I would like to have more information about
what to bring [to the hospital], apart from the car seat
and toothbrush. Yes in some way you understand that,
but just other pieces. Do I need to bring diapers and
clothes and stuff like that? (Informant 4).

According to the expecting parents, their use of the
Childbirth Journey increased their understanding of issues
relevant to pregnancy, childbirth, and parenthood. This
improved their understanding of what questions to ask in
care meetings with midwives.

Reliable information provided by professionals. A common
perception was that it was beneficial that the Childbirth
Journey was developed and controlled in collaboration
between researchers and healthcare professionals in clinical
work. The expecting parents explained that this made the
information more reliable, which, in turn, strengthened
their feelings of trust towards the Childbirth Journey
overall. For example, the midwife in the films was calm,
which made her trustworthy; the films visualized the envir-
onment at the labor ward at the hospital, which helped the
expecting parents to better understand what would happen
during the upcoming birth. It also bolstered their ability to
understand what kind of cognition (such as individual
mental goal targets, for example) they could use to
manage birth and labor contractions.

Further, the external information sources included in the
Knowledge portal (i.e. literature references, external web
sites, etc.) were perceived to be reliable because the partici-
pants understood them to be grounded in research, evi-
dence, professional knowledge, or local routines at the
hospital in the research setting: In other words, reliable
information, produced by those who are well read and
have good knowledge of the issue, who are legitimized.
That the information is reviewed and controlled by
experts and not based on one’s own opinions (Informant 5).

The parents perceived the Childbirth Journey as time
saving because it gave them access to information that, in
turn, reduced their need to contact the midwife about
issues that could easily be answered via the Childbirth
Journey instead.

Information provided in various ways facilitates expecting
parents’ understanding. The expecting parents appreciated
the various ways in which information was provided in
the Childbirth Journey, that is, different scenarios in the
story-driven game, films, and the Knowledge portal.
Some of the expecting parents perceived the normal birth
scenario presented in the story-driven game as reassuring
and satisfactory, while others asked for more scenarios
describing complicated birth scenarios (i.e. caesarean
section and post-partum hemorrhage). One expecting
mother, who had given birth previously, perceived that
the birth scenario presented in the story-driven game reas-
sured her about her previous birth experience: I think it
was because you recognize yourself in the situation [the
birth scenario in the serious game]. It was reliable. Then,
I thought that the midwife in the film felt like she had
done this many times (Informant 2). The opportunity to
choose what would happen in the birth scenario was appre-
ciated because the expecting parents could obtain informa-
tion based on their individual needs. This meant that the
information became more relatable, contributing to their
feeling of having control, being secure and being mentally
prepared for childbirth and parenthood.

To be able to go through the whole process at your own
pace and decide for yourself. For example, I chose the
outcome that the child does not breathe so well to see
how such a scenario could unfold. It was probably also a
good thing to experience, so that if it happened, I would
know how and why it happened. It felt good. It is, as
always, something you worry about, the child being sick
or injured in some way. So it was something new. I had
never seen that before. Then, I also took the option that a
piece of the placenta was left [in the uterus] and that they
then needed to call for an extra midwife and physician.
So, it felt good to be able to see alternatives that are pos-
sible, which I myself had not experienced previously. It pro-
vided me with a feeling of strong mental preparedness. So,
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it was something I thought was very good, to be able to see
things that can happen. (Informant 1)

On the other hand, some expecting parents felt that choos-
ing among multiple options in the story-driven game
slowed the process of obtaining information. They would,
instead, have appreciated having the information provided
in films structured as traditional constructive and
information-rich lectures. These expecting parents also
noted having had no previous personal interest in playing
serious games.

The expecting parents perceived the information provided
in the films to be easy to obtain and understand, especially
when they experienced fatigue. This is because, when fati-
gued, it can be difficult to read text and comprehend its
content. As such, they perceived the opportunity to watch
and listen to films instead of reading text to impose less
strain. A common perception was that the user experience
of the Childbirth Journey could benefit from the inclusion
of more films illustrating which breathing techniques to use
during birth, which massage techniques the partner could
use to support the birthing woman, types of pain relief
other than nitrous oxide (which was already present in a
current film), complicated birth, breastfeeding, and the first
time at home with the baby. One expecting mother expressed
that it could be valuable to have various midwives, or other
healthcare professionals, take part in the films, since doing so
could increase familiarity with the midwives and healthcare
professionals when meeting them in real life while arriving
at the labor ward. In turn, this could stimulate a feeling of
calmness and reduce anxiety, according to the expecting
mother: Then, I really thought these films were very good.
You could have even more [films], I think. I thought it was
good when they explained a bit like this: “I will call [for
an anesthesiologist], because you have said that you want
an epidural… then it goes like this.”…That they asked, it
is also very good I think. How you feel about this, and
how you feel about that. Then you know a little about what
to expect. (Informant 2)

Design and features influence usability, interest, and
trustworthiness

This descriptive category describes the expecting parents’
perception that the design and features of the Childbirth
Journey influenced both its usability and appeal, making
the expecting parents more interested in and trusting
when using it. More specifically, they perceived the authen-
tic sound recordings to be more trustworthy than the syn-
thetic speech in the story-driven game. They also
expressed the need for further development of the design,
animations, and navigation possibilities of the game.

Authentic sound recordings are more trustworthy than
synthetic speech. The expecting parents highlighted

several deficiencies in the story-driven game that influenced
its usability and their interest in using it, such as incorrect
pronunciations in the synthetic speech, which could lead
to an occasional loss of focus on the game and its
content. In fact, instead of promoting serious involvement
in the game, such inaccuracies in synthetic speech often
sparked amusement: At some point we laughed at how the
computer voice expressed how to breathe. When a com-
puter reads a text, sometimes there are some funny
emphases. Yes, at some point we focused on that instead.
That was a little bit fun (Informant 6).

In contrast, the recorded human voice was perceived to
be more trustworthy, and consequently the expecting
parents requested that the synthetic speech be replaced
with real recordings. Moreover, a human narrator’s voice
can emphasize different expressions, such as breathing
techniques, which cannot be emphasized by the current syn-
thetic speech. Besides, the expecting parents asked for the
inclusion of more diegetic sounds in the story-driven
game, such as pouring water when the shower was used,
playing music when the avatars turned on a radio, or
playing screams, wails or other noises made by babies
when they are born.

Graphics and animations influence usability, interest, and
trustworthiness. According to the expecting parents’ per-
ceptions, the graphics in the story-driven game could be
improved, as they seemed to be outdated. Additionally,
the avatars’ positions and postures were sometimes
inauthentic or unbelievable, such as when the healthcare
professional avatars stood far away from the birthing
woman avatar at the same time as they were said to be
examining her. Altogether, this influenced the expecting
parents’ interest in using the story-driven game and the per-
ceived trustworthiness of the game overall.

All expecting parents felt that the story-driven game was
not the most appealing part of the Childbirth Journey.
Instead, they expressed greater appreciation for the films
and the Knowledge portal. This is primarily because of the
technical errors in the game, such as the incorrect positioning
or placement of the avatars. Consequently, the expecting
parents believed that the animations needed improvement
to become more trustworthy: Yes, we concluded that the
game itself was not really something that suited us. But we
thought that the films were good. We haven’t watched all
the films that were available, but we perceived them as
more useful than the actual game dialogues [between the
avatars] that came up…The voice was much computerized…
It became very monotonous. The films were a little more
lively and easier to absorb in some way (Informant 6).

Opportunity to navigate, pause, and return influence
usability. The opportunity for the expecting parents to navi-
gate between different parts of the Childbirth Journey (i.e.
the story-driven game, the Knowledge portal, and external
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websites) was perceived to be entertaining. This was
important for the game experience and for the expecting
parents’ interest in playing. However, the game lacked
functions that would allow the expecting parents to pause
the films or return to previous scenarios in the story-driven
game: It might have been good to have a return function
where you can go back. Because, at one point, I acciden-
tally pressed a button and got forwarded in the text.
Then, it would have been quite nice that, instead of
jumping back to the beginning, you should be able to go
back [only] one step to be able to read [the text] again
(Informant 5).

Furthermore, the expecting parents wanted clickable
links in the story-driven game. Currently, the Knowledge
portalmust be accessed in order to click on links to external
websites or films, which could cause frustration. The
expecting parents perceived the story-driven game to be
slow, and therefore not very appealing, and as such com-
mented that the game should be sped up. Overall, the
expecting parents perceived that the story-driven game
could be improved to increase its usability and the
general game experience. However, one expecting parent
remarked that he was not interested in using the story-
driven game again, even though it would be improved,
due to his general lack of interest in digital games.

The expecting parents’ mutual preparation creates
an opportunity for conversation and facilitates
understanding

The expecting parents used the Childbirth Journey in
various ways. Some parental couples used it simultan-
eously, while others used it individually. Nevertheless, a
common perception was that using the game stimulated
conversations between the parental couple, which in turn
facilitated mutual understanding of each other’s situation.

Using the Childbirth Journey creates an opportunity for
conversations between the expecting parents. The expecting
parents used the Childbirth Journey in various ways:
Some parental couples used it simultaneously, which
meant that they used the same device. This stimulated con-
versations between the expecting parents about the content
or design of the Childbirth Journey as well as their own pre-
parations for childbirth and parenthood. Some of the
expecting parents explained that they used the Childbirth
Journey individually and afterwards communicated with
their partner about its content and the knowledge they
obtained from it. These expecting parents perceived the
Childbirth Journey to be a platform helpful in mutually pre-
paring them for childbirth and parenthood, which could in
turn strengthen and deepen their relationship. This is
because the issues raised in the Childbirth Journey
enhanced the expecting parents’ understanding about
issues of importance to them and how to communicate

these issues with each other. Such improved communica-
tion could assist the parental couple in avoiding unneces-
sary conflicts because it clarifies their wishes and
expectations prior to becoming parents (i.e. parenting, par-
ental leave, and breastfeeding and/or formula).

That was probably a reminder for us to discuss the parental
role. What views we have, that it becomes clear what is
important to me and to my partner. Because after a while
you notice that you [the parental couple] have different opi-
nions about things. I think it is very good for us to have
talked about it before [the arrival of the baby], to avoid
unnecessary conflicts, especially if it is sensitive issues
that are being addressed, like how to distribute parental
leave. (Informant 1)

Using the Childbirth Journey facilitates understanding of each
other’s situation. That the story-driven game had one inter-
face for the pregnant woman and another for the partner was
positively perceived, as this framework created an oppor-
tunity for the expecting parents to gain insights into each
other’s roles. This in turn facilitated their understanding
of each other’s particular situation. Some expecting
parents perceived that using the Childbirth Journey had
beneficially affected their relationship, permitting them to
share their experiences and promoting mutual preparation
for parenthood. Others, however, did not believe that the
game had any impact on their relationship. The parental
couples who were interviewed together had the same per-
ceptions concerning whether the Childbirth Journey had
influenced their relationship.

I think it was very good that you could let your partner [the
avatar shaping the partner in the story-driven game] ask
questions, and that you could ask questions yourself,
leading to the reflection that we actually are in this
together. I thought it was very good. You were able to
choose a little like this from time to time. I think it’s
useful to reflect on the other′s role. You are not there your-
self, so to speak. (Informant 2)

Using the Childbirth Journey creates the opportunity for
partners to mutually prepare despite COVID-19 restrictions.
The partners (i.e. expecting fathers) talked about the
current COVID-19 pandemic and the implications of its
associated restrictions for them. For instance, the restric-
tions prevented them from attending prenatal check-ups
with the midwife at the antenatal unit and restricted their
access to parental groups. Thereby, they lacked exposure
to and interactions with other expecting parents (i.e. paren-
tal groups) as arranged by midwives. In this regard, digital
parental support, such as the Childbirth Journey, could be
important for expecting parents to mitigate such restric-
tions, thereby functioning as a complement to parental
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group meetings in real life. The parental couple’s simultan-
eous access to professional parental preparatory support
could be facilitated by the Childbirth Journey: It might
become easier to remember issues, if you use some kind
of game from which you have discussed things, to remem-
ber and explain it in an easier way. Yes, especially
during these times [COVID-19 pandemic], as I said previ-
ously, I am not allowed to participate there [at the antenatal
unit] (Informant 5).

The outcome space

The phenomenographic method used for data analysis in
the current study permitted the examination of logical rela-
tionships between the descriptive categories. More pre-
cisely, the ways in which expecting parents perceived and
reflected on their experiences from using the intervention,
Childbirth Journey, were analyzed. A hierarchical arrange-
ment of the descriptive categories arose during the analysis
in which the expecting parents’ understanding of their use
of the Childbirth Journeywas considered. The relationships
between the descriptive categories, as well as how they
comprise a whole, are illustrated as an outcome space in
Figure 4. In the outcome space, the descriptive categories
were arranged based on theoretical assumptions regarding
frequency (i.e. how often the descriptive category was men-
tioned by the expecting parents), position (i.e. how early
in the interviews the descriptive category was mentioned
by the expecting parents), and pregnancy (i.e. how significant
the descriptive category was to the expecting parents).

The descriptive categories easily accessible, customized
and reliable information and design and features influence
usability, interest and trustworthiness were the most prom-
inent in the interview narratives; they were often mentioned
early on by the expecting parents during the interviews
(position), and they were often repeatedly mentioned (fre-
quency). Therefore, these two descriptive categories were
placed to the left (illustrating the beginning of the
process) in the outcome space (Figure 4). The expecting
parents’ perceptions of the information included in the
Childbirth Journey (easily accessible, customized and reli-
able information) and its design (design and features influ-
ence usability, interest and trustworthiness) facilitated
conversations between the expecting parents and enhanced
their understanding of each other’s situation. From a theor-
etical perspective, the expecting parents’ perceptions of
how the Childbirth Journey intervention facilitated their
conversations and understanding were the most significant
for them (pregnancy). Therefore, the descriptive category
the expecting parents’ mutual preparation creates an
opportunity for conversation and facilitates understanding
was placed to the right (illustrating the end of the process) in
the outcome space (Figure 4), with an arrow (i.e. from the
left to the right) highlighting how the categories relate to
one another, from a theoretical perspective.

Discussion
The results of the current study showed that the Childbirth
Journey intervention, as a digital parental support tool
developed as a serious game, was perceived by the partici-
pants to contain easily accessible, customized and reliable
information. This information was perceived to be reliable
because it was controlled by professionals and researchers.
In addition, the information was perceived to meet the
expecting parents’ general needs for information.
Previously, nine characteristics of digital media information
regarding pregnancy and early motherhood have been
described as being the most important for expecting
mothers: customized, detailed, entertaining, immediate,
practical, professional, reassuring, regular, and unbiased
information.6 From this, we can conclude that the
Childbirth Journey intervention meets the need for immedi-
ate, customized, and unbiased information controlled by
professionals. Becoming a parent might be an overwhelm-
ing experience in terms of the sheer volume of information
required by the expecting parents. Today, it is common for
expecting parents to have access to the Internet, which they
often rely on to retrieve information about pregnancy, child-
birth, and the expected child.3,5,6,10,25–27 This practice could
be described as self-education.2 However, Swedish research
has shown that more than one-half of expecting mothers
and fathers (65.6% and 61.8%, respectively) are at some
point concerned about the accuracy and reliability of the
pregnancy-related information they read on the
Internet.3,27 Consequently, fulfilling expecting parents’
need for accurate and reliable information could enhance
their understanding about how to prepare for childbirth
and parenthood. Such information could be provided by
both professional support (from midwives or other health-
care professionals) and social support (from family,
friends or significant others) that is grounded in expecting
parents’ individual needs.15,28 Hence, we developed the
intervention, Childbirth Journey, with the goal of providing
expecting parents with a digital support tool that could
expand and improve their knowledge concerning childbirth
and parenthood.

The results of this study showed that the various ways in
which information is obtained through the Childbirth
Journey were perceived to enhance expecting parents’
knowledge and understanding. This is because the tool pro-
vided the expecting parents with opportunities to decide for
themselves at what pace they could obtain, process, evalu-
ate, and think about information. Besides, as the interven-
tion can reassure expecting parents about the reliability
and accuracy of the previous knowledge and birth experi-
ences they have obtained, it also demonstrates the digital
media information characteristic reassuring, which has
been described as valuable by Lupton.6 This result is com-
pelling since expecting parents desire knowledge and
understanding with respect to how they can better prepare
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for childbirth and parenthood,13 which can in turn more
smoothly facilitate their transition to parenthood13,15 and
promote feelings of calmness, comfort, and reassurance.6,10

However, expecting fathers and co-mothers (i.e. lesbian
mothers) may feel excluded from professional support
during pregnancy, which may adversely affect their transi-
tion to parenthood.13,29 Moreover, the feeling among
expecting fathers of being unprepared to support the
mother during birth may culminate in fears of childbirth.30

Whether or not the intervention in this study attenuated
expecting parents’ fears of childbirth were not revealed in
the results even though the participants expressed that
their sense of being prepared for childbirth had been
improved. The lack of a result in this regard might be
because the study participants expressed generally normal
feelings towards birth, which could be inferred to mean
that they had no such fears of childbirth. Therefore,
further exploration of the intervention specifically with
respect to fear of childbirth is needed. The idea for develop-
ing the Childbirth Journey, as a tool to provide expecting
parents with medical information in the framework of
serious game, arose before the COVID-19 pandemic.
Since then, however, the need for digital education
sources has greatly expanded due to pandemic restrictions
and their general implications and ramifications.31 This
was evident in the perceptions of the expecting parents
interviewed in our study, who emphasized the more signifi-
cant role of digital sources, like the Childbirth Journey, for
parental support and preparations for childbirth and parent-
hood. This is in line with previous research that has shown
that expecting mothers turn to digital sources when they
feel abandoned by medical professionals32 in order to
obtain additional information, leading to enhanced feelings
of control.33 However, further exploration of alternative
digital support tools for expecting parents as a complement
to regular professional support is needed.

The results of this study showed that the participants
used the Childbirth Journey intervention in various ways,
with some using it simultaneously and others individually.
Regardless, the intervention facilitated conversations
among the expecting parents about issues they believed
were important to discuss. The participants also perceived
the opportunity to choose an interface in the story-driven
game as beneficial since it allowed them to gain insights
into each other’s roles—indeed, this was one of the inten-
tions of developing two interfaces. More specifically, two
interfaces were developed so that both parental roles
could be clarified and better understood, especially since
the role of the partner (the parent who is not pregnant) is
sometimes undervalued, neglected, or even excluded in
care meetings with healthcare professionals.15,34–36

Since the development of the Childbirth Journey was
initiated and supervised by healthcare professionals, this
digital tool can be considered a valid form of professional
support. Such support has previously been shown to

facilitate communication and understanding among paren-
tal couples. In turn, improved communication skills
between expecting parents promote feelings of together-
ness15 and strengthen the co-parenting relationship, which
is defined as the ways in which parents work together in
their roles as parents, each of which are invaluable for par-
enting and parental adjustment, as well as for child out-
comes.37,38 Furthermore, professional support has been
shown to improve the quality of the relationship between
expecting parents and to lower the risk of separation.15

However, none of the participants in this study perceived
that the Childbirth Journey intervention had affected their
relationship other than encouraging conversations.
Nevertheless, improved communication skills by both
members of the parental couple can strengthen their
ability to work together as a team, which is especially valu-
able for children since their emotional and cognitive devel-
opment is dependent on the quality of the relationship
between their parents.39 Concerning the current study, it
could be argued that the expecting parents simply had not
had sufficient time to notice whether any effect had
occurred on their relationship, as they only had access to
the intervention for 2 weeks before the interviews. It
might be the case that effects on the relationship occur
over longer time periods, which is why further exploration
of the intervention from a longitudinal perspective is
needed.

Additionally, the results of this study suggest the need
for improving the Childbirth Journey intervention.
Expecting parents proposed several improvements related
to the design and features of the story-driven game since
these aspects affected its usability and the overall game
experience, as well as the participants’ interest in using it
and the degree to which they found it to be trustworthy
(see Supplemental material, Table 2). The participants
were more satisfied with the Knowledge portal and the
information included in the Childbirth Journey overall.
The initial ambition of creating a story-driven game was
to promote the entertaining characteristics discussed
above. The initial project team did not possess any expertise
in games or game development. Thus, the approach taken
was to involve a game development studio that was con-
tracted to develop the game in collaboration with healthcare
professionals and researchers in antenatal, labor, postnatal,
and child healthcare. A researcher specializing in serious
games joined the project team when the development
started. The development process suffered from many of
the challenges identified in prior research on serious
games: the budget for development was limited, which
had a crucial impact on design decisions;40 there was a
gap in perspectives and focus between the project group
and the game developers;41 the focus on visual and physical
fidelity in the simulated and animated elements was empha-
sized by professionals, while the entertainment aspects were
not stressed by the contractor;42 the target group, expecting
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parents, was broad with respect to gaming experience and
gaming preference, and it was difficult to make a game
that fit everyone since players’ motivations differ.43

Besides, the experience and skills of players can affect
how they perceive a game; when a system is presented as
a game, user expectations tend to be high, and the system
is often compared with entertainment games that have
budgets that are several orders of magnitude larger than
those of typical serious games.44 However, the participants’
expectations for the present intervention, Childbirth
Journey, were not explored.

The combination of factors mentioned above can explain
the feedback provided concerning the game elements
obtained in the present study. The participants noted that
the story-driven game had outdated graphics, animations,
and audio that disturbed the game experience. The only
game-related element that was considered positive was
the option of playing in one’s partner’s role and inter-
actively asking questions during the game. In retrospect,
many of the negative perceptions reported by participants
were related to an early design choice to make a 3D game
in which the player could control an avatar that navigated
the virtual environment. The 3D models and animations
required substantial development resources but did not con-
tribute strongly to the core focus of the game, which was to
provide a narrative experience. The synthetic speech used
for the dialogue in the story-driven game was selected
because it was available for free, but it had a strongly nega-
tive effect on participants’ perceptions of the narrative. One
conclusion that can be drawn from this study is that a much
stronger focus on the core game elements is needed, given
the budget constraints. The narrative could have been pre-
sented without having to produce a 3D environment with
animations and navigation. Immersion in digital games is
not dependent on 3D representations but is affected by
other factors, such as music and game mechanics.45 The
writing of scenarios could have been emphasized instead,
and professional game writers, as well as voice actors,
could have been used to create a more immersive narrative
experience.

Some of the participants expressed the desire for the
inclusion of more complicated birth scenarios in the story-
driven game in order to enhance their experience and permit
them to engage in a wider range of scenarios, all of which
could occur during or following childbirth. Also, the parti-
cipants wanted the opportunity to further influence the scen-
arios. This reflects an interesting conflicting goal that was
identified during development but was not resolved. The
major goal of the Childbirth Journey is to put the players
in the role of a parent so they can make the same choices
parents must make. Many of the factors that affect the
birth process are not, however, completely in the hands of
parents. On the contrary, some decisions are made solely
by professionals, whereas others are a matter of fate or
faith. Some simulation games give players the power to

“act as God” and to experiment with different parameters
and scenarios. It is, however, highly problematic, from a
user experience perspective, to have players moving
between roles. The distinction between a single player’s
experience from a play session and the set of potential out-
comes of a game was also an issue that was not clear to all
healthcare professionals during development. If players are
not primarily focused on exploring the set of potential out-
comes (such as birth outcomes), it may not be necessary to
create a large set of such outcomes (such as normal birth,
caesarean section, or vacuum extraction delivery), particu-
larly if they do not originate from decisions made by the
player. One conclusion of this study in this respect is that
healthcare professionals who seek to develop games must
decide on the perspective assumed by the player. Also, it
is important to reflect upon the consequences of providing
expecting parents, or patients, the ability to experiment
and explore different parameters, especially considering
that some of these are not under their—or anyone’s—
control in reality. The present study indicates that the
most important choice provided to players is the ability to
choose a role and to engage in dialogue with their partners
after using the Childbirth Journey.

In this study, the participants perceived the films and
web links included in the story-driven game as a positive
feature—in fact, these were the most appealing elements
of the Childbirth Journey. However, they expressed the
need for more films illustrating different types of pain
relief, examinations, or various methods to handle pain
due to labor contractions. Besides, they desired a larger
variety of healthcare professionals to take part in the
films. To conclude, it can be argued that this intervention
did not satisfactorily meet the detailed or entertaining
parts of the characteristics previously described as import-
ant for expecting mothers using digital media during preg-
nancy.6 All of the participants tested the mobile version and
the Swedish version of the Childbirth Journey. The fact that
all participants had knowledge of the Swedish language
and, therefore, used the Swedish version of the Childbirth
Journey may be seen as a limitation; hence, further explor-
ation of the English version of the intervention is needed to
explore cultural aspects. In future research, parents repre-
senting LGBTQ relationships should also be included to
deepen knowledge concerning gender-related issues.
Additionally, all participants had a university education,
which could also be seen as a limitation since the educa-
tional level of expecting parents is associated with their
ability to choose between conflicting information
online.46,47 Further lessons learned from this intervention
study is that interview questions on participants’ previous
experiences using serious games experiences should be
included as well as questions concerning more specific
aspects of their user behavior with regard to the intervention
(such as how much time they spent on the intervention and
which parts of the game they had used). In future
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explorations of user experiences of digital parental support,
methods that permit researchers to observe when and how
parents use such support would be valuable. In this
respect, a “think aloud research” approach could be appro-
priate. The strengths of this study, on the other hand, are
that, in the study protocol for the larger research project,
Digital parental support,19 it was assumed that the inter-
vention could be experienced by the participants as time
consuming. On the contrary, the participants perceived
the intervention to be time saving instead.

In sum, despite the relatively limited number of parents
interviewed, it is reasonable to conclude that the results of
this pilot intervention study highlight both the strengths
and limitations of the Childbirth Journey intervention as
well as the need for improvement in several areas. In add-
ition, it can be argued that the intervention could work as
a valuable complement to regular professional support
offered to expecting parents. In turn, expecting parents’
concerns and anxiety might be reduced by gaining
enhanced, reliable and accurate knowledge and by obtain-
ing a better understanding of childbirth and its preparation
as a consequence of using the intervention. Because the
health literacy of expecting parents influences their under-
standing about how to use the Internet for health-related
information,48 low health literacy is associated with
poorer health-related knowledge and a decreased capacity
to correctly interpret health messages and use healthcare
services.49 Besides, the results of this study could serve
as a guide for healthcare professionals and researchers in
the future development of digital parental support tools
for parents, as presented in Supplemental Table 2.
However, when developing digital tools and conducting
research projects like this in the future, financial considera-
tions should be addressed. More extensive financial support
is needed not just for developing digital tools but also for
routinely revising their content since obstetric care is con-
tinually evolving.

Conclusion
It is clear that expecting parents need reliable and accurate
information and preparation for childbirth and parenthood.
Expecting parents typically obtain such information from
both professionals and digital sources, such as the Internet.
However, information obtained online can cause concern
among expecting parents with regard to its accuracy and reli-
ability. In contemporary society, human beings are dealing
not just with the rapid development of digital sources but
also with crises such as the current COVID-19 pandemic.
The results of this study revealed that expecting parents per-
ceive theChildbirth Journey intervention to be a valuable com-
plement to professional support, which has some deficiencies,
especially at present due to the current pandemic restrictions in
Sweden (i.e. partners are not allowed to participate in routine
meetings with midwives at the antenatal clinic, or, sometimes,

at the labor ward during, and after, birth). Therefore, it is rea-
sonable to conclude that it would be valuable to further
develop and explore the Childbirth Journey intervention and,
in a longer perspective, to implement the tool as a regular
form of digital parental support, one which allows expecting
parents to more easily access reliable and accurate health infor-
mation as controlled and administered by healthcare profes-
sionals. However, further research on healthcare
professionals’ perceptions of the intervention is also needed
in order to broaden the knowledge base concerning the
Childbirth Journey as an intervention for expecting parents.
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