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Abstract
Background: Children with osteogenesis imperfecta (OI) experience acute and chronic symptoms that expose them to physical,
mental, and social challenges. Empowering these children by involving them in their care can help them to cope with OI. Sisom
is an interactive assessment and communication tool designed to help children aged 6-12 years with chronic illnesses express
their symptoms. This tool has not yet been adapted to the unique needs of OI.
Objective: The aim of this study was to develop a Sisom OI paper prototype by seeking the perspectives of end users.
Methods: A participatory approach was adopted to develop the prototype overseen by an expert panel of 9 clinicians at a
university-affiliated pediatric hospital. Purposive sampling was used to recruit 12 children with OI who were aged 6-12 years.
The study was carried out over the course of 3 feedback cycles. Data were deductively interpreted using content analysis techniques.
Results: Overall, 64% (57/89) of the Sisom symptoms were deemed relevant for inclusion in Sisom OI, with 42% (37/89)
directly incorporated and 22% (20/89) incorporated with changes. In total, 114 symptoms were used to create the prototype, of
which 57 were newly generated. The relevant symptoms addressed children’s thoughts and feelings about hospitalization and
their wishes for participation in their own care. The new symptoms addressed fractures, body image, and social isolation related
to difficulties with accessibility and intimidation.
Conclusions: Once developed, Sisom OI will offer clinicians an innovative and child-centered approach to capture children’s
perspectives on their condition.
(J Med Internet Res 2020;22(9):e17947) doi: 10.2196/17947
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Introduction
In health care, children need to be enabled to make their views
known on issues that affect them [1,2]. In particular, those living
with chronic illnesses have a thorough understanding of their
condition [3,4]. This positions them at the center of their own
care. Yet, clinicians are confronted with numerous challenges
http://www.jmir.org/2020/9/e17947/
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in eliciting these children’s views [5]. There is a risk that their
symptoms will be underdiagnosed and undertreated. Children’s
perceptions of their symptoms may be inadequately evoked,
their rights for participation poorly applied, and thus their needs
often neglected [6-10]. A growing body of evidence suggests
that interactive software offers an innovative way to enable
children to express themselves [11-14].
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Sisom (Norwegian acronym derived from “Si det som det er”
meaning “Tell it as it is”) is an award-winning, rigorously tested,
interactive, computerized tool that helps children aged 6-12
years with chronic illnesses express their symptoms [14]. It is
also considered as a creative system to help clinicians better
understand children’s perspectives [12]. It utilizes spoken text,
sound, and animations to depict symptoms that are each
represented by an animated scene within one of the 5 symptom
islands. One first creates an “avatar” and is then prompted by
Sisom to indicate the presence and severity of the symptoms
displayed by using a 5-point Likert-type scale. Upon completion,
Sisom generates a child-friendly Symptom Report that can be
shared with family and clinicians. The working of Sisom can
be viewed on the demo clip available on the internet. Sisom,
which was originally designed for children with cancer, adapted
for children with congenital heart disease, and in the process of
being adapted for children with diabetes, also has the potential
to engage children with other chronic conditions to participate
in their own care [15].
Osteogenesis imperfecta (OI) is a chronic condition, which has
not yet been studied with respect to children’s perceptions of
their symptoms. Moreover, to our knowledge, no interactive
computerized tools have yet been designed to attend to the
unique needs of this population. OI is the most common of the
inherited bone disorders and is usually caused by mutations in
collagen type I encoding genes [16,17]. The principal clinical
feature of OI is bone fragility that leads to frequent fractures.
Since there is no cure for OI, health services focus on
rehabilitation as well as pharmacological and surgical
interventions to prevent or treat fractures and to maximize
mobility [18]. The therapeutic goal is an increase in function
and a decrease in fractures. However, pain, fatigue, and varying
degrees of physical limitations may hinder participation in daily
activities, acceptance by peers, and lead to feelings of fear,
otherness, and isolation [13,17,19-21]. Overall, relatively little
attention has been directed toward understanding the day-to-day
symptoms of children with OI from their own perspective.
Sisom addresses the challenges associated with capturing the
child’s perspective on their own health status. In studies in
Norway and the United States, children with cancer who used
Sisom felt better prepared and expressed twice as many
symptoms than their peers during “conventional” consults
[12,15,22-24]. When oncologists and registered nurses used the
Sisom Symptom Report, they asked a large number of clarifying
questions, gave more detailed explanations, and communicated
with greater empathy, all within the same period allocated for
“conventional” consults [12,22-24]. In studies in Canada and
the United States, children have expressed an overwhelming
interest in using Sisom in a variety of settings such as at home,
school, and clinical environments. These children have also
remarked the many benefits of Sisom in helping them express
themselves [14,22,25].
Adapting Sisom for children with OI has the potential to
generate useful and meaningful data that will serve to establish
a more comprehensive and “child-friendly” model of care for
this population [13]. The purpose of this study was to develop
the Sisom OI paper prototype. A participatory approach was
http://www.jmir.org/2020/9/e17947/
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used to seek the perspectives of end users, particularly children
and clinicians, to inform the development of Sisom OI.

Methods
Design
Following institutional review board approval (A06-B29-17B),
this descriptive study was conducted at a university-affiliated,
nonprofit, pediatric, orthopedic hospital in Montreal, Quebec,
specialized in OI care.

Participants and Recruitment
Recruitment took place between August 2017 and December
2017. Purposive sampling was used to allow for maximum
variation in age, self-identified gender, and type of OI for
children. A sample size of 10-15 children and 5-10 clinicians
was proposed [26,27]. Previous Sisom studies with similar
designs as this study have included between 5-12 participants
and have successfully established the validity and usability of
the tool [14,15,22]. The clinicians were approached by an email
sent by a nonauthoritative colleague, not affiliated with the
study, and invited to participate. The children with OI were
recruited by reaching out to clinicians, who assisted by
identifying, screening, and approaching families to determine
if they were interested in hearing more about the study. One
member of the study team was responsible for providing a verbal
and written explanation of the study to those interested in
obtaining written informed consent or assent.

Data Collection and Procedure
This study was carried out over the course of 3 feedback cycles
with 2-6 semistructured, face-to-face, individual child interviews
per cycle. The parent(s) or legal guardian(s) were given a choice
to be present during the interview. The lead author conducted
the audio-recorded interviews. The child was invited to use
Sisom, which was installed on a laptop, with the lead author.
Throughout the interview, children were prompted to answer
questions related to the content in Sisom and to consider whether
it reflected their own symptoms. Potential drawings that emerged
were collected, described, and will be shared in the future with
Sisom OI developers. The length of the interview depended on
the interest of the child and varied from 20 to 60 minutes in
length. Field notes were recorded during and immediately after
each interview.
Following each child feedback cycle, the lead author
summarized the children’s input on Sisom symptoms, vignettes,
and avatars, and hosted an expert panel meeting wherein the
synthesized data generated from each child feedback cycle were
relayed back to the clinicians for input. Moreover, any
discrepancies, similarities, or ambiguities in the children’s
responses were discussed. These meetings were carried out with
all clinicians in person as one group at the study site and were
facilitated by the lead author and another member of the study
team. Clinicians were also given the opportunity to view Sisom
themselves and were prompted to consider changes that they
thought were relevant to OI. Field notes were recorded during
and immediately after each meeting. Multiple data sources were
collected and they included the self-reported sociodemographic
questionnaires for clinicians and children, the Sisom checklists
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for clinicians and children (Multimedia Appendix 1), transcribed
audio recordings from child interviews, written summaries of
the audio recordings from expert panel meetings, and field notes
from child interviews and expert panel meetings, which included
detailed descriptions of nonverbal data, other observations,
impressions, and any drawings generated.

Data Analysis
In the following analyses, a symptom is defined as any question
asked by Sisom. Self-report sociodemographic questionnaire
data were descriptively analyzed to characterize our samples.
Data analysis occurred concurrently with data collection [28,29].

Expert Panel Meetings
During the first meeting, clinicians viewed Sisom and used their
clinical expertise to categorize symptoms according to the
following predetermined mutually exclusive categories: (1)
Relevant, (2) Irrelevant, (3) To modify, (4) To add, and (5)
Unsure. Any symptoms initially coded as “Unsure” were
subsequently coded into one of the other categories by following
the procedures of data triangulation. During the second expert
panel meeting, data collected from the second cycle of the child
interviews were shared and critically examined. This contributed
to establishing the focus of the third cycle of child interviews.
During the third expert panel meeting, data collected from the
third cycle of the child interviews were shared and a
comprehensive list of Sisom OI symptoms was established. The
study team then reviewed this list for feasibility and the final
Sisom OI paper prototype was created. During the fourth expert
panel meeting, the final Sisom OI paper prototype was shared
with the clinicians.

Child Interviews
These data were analyzed according to island, deductively, by
using content analysis techniques. Guided by the following
framework, data pertaining to symptoms, vignettes, or avatars
were coded into 5 categories for each island: (1) Relevant, (2)
Irrelevant, (3) To modify, (4) To add, and (5) Unsure. The

http://www.jmir.org/2020/9/e17947/

XSL• FO
RenderX

Siedlikowski et al
children’s rationales for coding the content were highlighted
by matching their quotes to the corresponding symptoms,
vignettes, or avatars. Drawings were matched to corresponding
symptoms and used to showcase children’s suggestions of
vignettes for future development. Following the conclusion of
each cycle, the child interviews for that cycle were compiled
and synthesized in preparation for the next expert panel meeting.

Integration of Expert Panel Meetings and Child
Interviews
Integration consisted of an iterative process of data reduction
of transcripts, summaries, and field notes; data display in the
form of lists, tables, and figures; conclusion drawing from
recurrent patterns; and verification by drawing contrasts [30].
Constant comparative methods were applied within each cycle.
This involved a comparison of elements present in one data
source with those in another to determine similarities [28]. In
this fashion, commonalities were identified among data sources.
The content that clinicians, children, and the study team all
agreed on was the symptoms that were considered significant
and ranked the highest in terms of priority for software
development. The content was then integrated and tabulated to
create the Sisom OI paper prototype (Multimedia Appendix 1).
An audit trail composed primarily of methodological and
analytical documentation was kept, which permitted the
reproducibility and the transferability of the process [31].

Results
Sample Characteristics
In total, 12 children participated in this study (Table 1). No
child withdrew from the study. Altogether, 9 clinicians
participated in this study (Table 2). The clinician participation
rate was 100% (9/9). No clinician withdrew from the study. The
clinicians recruited included 4 nurses, 1 physiotherapist, 1
occupational therapist, 1 social worker, 1 special education
teacher, and 1 child life specialist.
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Table 1. Demographic characteristics of the children (n=12).
Characteristics

Values

Age (years), range 6-12, mean (SD)

9 (2)

Number of family members living at home, range 2-6, mean (SD)

4 (1)

Gender, n (%)
Male

7 (58)

Female

5 (42)

Nationality, n (%)
Provincial (Quebec)

5 (42)

National (Canada)

3 (25)

International

4 (33)

Language(s) spoken at home, n (%)
English

4 (33)

French

4 (33)

Bilingual (English and French)

1 (8)

Bilingual (English and other)

3 (25)

Current fracture, n (%)
Yes

5 (42)

No

7 (58)

Use of mobility device(s), n (%)
Wheelchair

2 (17)

Wheelchair and walker

4 (33)

None

6 (50)

Use of computer or tablet at school, n (%)
Yes

9 (75)

No

3 (25)

Use of computer or tablet at home, n (%)
Yes

12 (100)

No

0 (0)

Use of own mobile phone, n (%)
Yes

5 (42)

No

7 (58)

Table 2. Demographic characteristics of the clinicians (n=9).
Characteristics

Values

Full-time employment, n (%)

9 (100)

Experience

a

Number of years in profession, range 7-35, mean (SD)

20 (11)

Cumulative number of years in profession

176

Number of years in OIa care for children, range 3-30, mean (SD)

15 (11)

Cumulative number of years in OI care for children

136

OI: osteogenesis imperfecta.
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Expert Panel Meeting Findings
In the first meeting, clinicians revealed that they were keen to
implement Sisom OI into their practice. The clinicians also
assessed the 89 Sisom symptoms for relevance. The first cycle
of child feedback was shared with clinicians who highlighted
the importance of having Sisom OI adopt a more positive lens.
Syntax changes were suggested. Then, a new list of OI-specific
symptoms was created. Based on their clinical expertise,
clinicians identified several islands that would benefit from
further child input: “My Body,” “At The Hospital,” and “About
Managing Things.” During the second meeting, clinicians agreed
on the need to capture the diverse experiences of pain in OI
within the “My Body” island. The clinicians suggested that the
“At the Hospital” subisland be divided into several core areas
based on the health care trajectory of a child who arrives with
a fracture. In the third meeting, minor changes were made to
the “The Bathroom” subisland’s symptoms to reflect the extra
help required for mobilization. The clinicians suggested the
creation of a new subisland in “About Managing Things” called
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“Getting Around.” This was in order to capture the importance
of accessibility for children with OI and the challenges
associated with engaging in leisure activities in public spaces.
During the fourth meeting, the clinicians reviewed all Sisom
OI content. This meeting concluded with a rich discussion about
implications for practice. It was acknowledged that factors such
as context of completion, level of parent involvement, and level
of clinician involvement would all depend on the child.

Child Interview Findings
These findings are summarized according to Sisom islands.
Half of the children (n=6) were accompanied by one of their
parents during their interviews. There were 4 mothers and 2
fathers. All children enjoyed using Sisom and completed it with
excitement (Figure 1). One-third of the children (n=4) expressed
themselves through songs during their Sisom journey. One-third
of the children (n=4) chose to check their Sisom Symptom
Reports. Finally, some children discussed implementation
wishes (Figure 1).

Figure 1. General impressions of Sisom. A. Quote by Participant #6, 6 years old. B. Quote by Participant #4, 8 years old. C. Quote by Participant #5,
10 years old.

Avatar
All children expressed a strong desire for the avatar to reflect
their identity, which they defined by their physical appearance,
inside and out, and by their preferences. Several children
explained what helped support their bodies from the inside (eg,
surgical rods) and from the outside (eg, mobility devices). To
create space for the gender spectrum, “Choose Boy or Girl” was
removed. There were 3 main additions: “Choose your current
mood,” “Choose what helps you get around,” and “Choose what
helps support your body” to celebrate their uniqueness.
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Makes you feel like you’re not like everybody else.
You can see yourself through a computer
technological program! [Participant #4, 8 years old]

About Me
Several children spoke of the importance of creating a space to
help others get to know them.
I think there should be one more island about your
imagination and what you expect from others. There
should also be an area where you can express your
feelings about who you are. [Participant #5, 10 years
old]
J Med Internet Res 2020 | vol. 22 | iss. 9 | e17947 | p. 5
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In light of this, 3 main additions were made: “Here you can tell
about your imagination, your wishes, and your dreams,” “Here
you can tell about your family,” and “Here you can tell about
your friends” (Table 3). Table 3 illustrates the symptoms from
Sisom that were deemed “Relevant” and directly incorporated
into Sisom OI, the symptoms that were deemed “To Modify”
and incorporated into Sisom OI with changes to syntax, answer
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options, location, or vignette, and the symptoms that were “To
Add,” that is, entirely newly generated symptoms from the child
feedback cycles overseen by the expert panel. Two children
spontaneously made the same suggestion of creating a space to
journal their answers to allow for flexibility through drawn,
written, or spoken entries.

Table 3. Composition of the Sisom OI islands.
Island

Total number of
symptoms

Relevant symptoms, n
(%)

Modified symptoms,
n (%)

New symptoms, n (%)

Sisom

4

1 (25)

2 (50)

N/Aa

OIb version

8

N/A

N/A

5 (63)

Sisom

0

0 (0)

0 (0)

N/A

OI version

3

N/A

N/A

3 (100)

Sisom

18

7 (39)

2 (11)

N/A

OI version

19

N/A

N/A

10 (53)

Sisom

28

12 (43)

4 (14)

N/A

OI version

28

N/A

N/A

12 (43)

Sisom

21

6 (29)

7 (33)

N/A

OI version

27

N/A

N/A

14 (52)

Sisom

10

7 (70)

3 (30)

N/A

OI version

18

N/A

N/A

8 (44)

Sisom

8

4 (50)

2 (25)

N/A

OI version

11

N/A

N/A

5 (45)

Sisom

89

37 (42)

20 (22)

N/A

OI version

114

N/A

N/A

57 (50)

Avatar

About Me

At the Hospital

My Body

About Managing Things

Thoughts and Feelings

Things One Might Be Afraid of

Total

a

Not applicable.

b

OI: osteogenesis imperfecta.

At the Hospital
Overall, 50% (9/18) of the “At the Hospital” symptoms were
retained. However, this whole island was reorganized to fit the
experiences of children with OI.
Sometimes I say the hospital and I are friends cause
OI kids go to the hospital a lot for check-ups and stuff.
[Participant #5, 10 years old]
The new subislands included “The Clinic and The Unit,” “In
The Operating Room,” “The Cast Room,” and “The
Rehabilitation Room.” On this island, children were able to say
http://www.jmir.org/2020/9/e17947/
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with certainty about the symptoms that they had never
experienced, for instance, “How is it for you to get a feeding
tube?” These symptoms that the children had never experienced
were removed (Table 4). This table illustrates the symptoms
from Sisom that were retained in Sisom OI, that is, deemed
“Relevant” or “To Modify” as well as the symptoms that were
deemed “Irrelevant” and eliminated by the child feedback cycles
overseen by the expert panel. The subisland “About Making
Your Own Decisions” was preserved. One child provided
vignette suggestions for “How does it feel like when you enter
the operating room?”, “How do you feel after you wake up after
a surgery?”, and “How do you feel with a cast?” (Figure 2).
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Table 4. Transferability of Sisom symptoms to the Sisom OI paper prototype.
Island

Total number of symptoms

Irrelevant symptoms, n (%)

Retained symptoms, n (%)

Avatar

4

1 (25)

3 (75)

At the Hospital

18

9 (50)

9 (50)

My Body

28

12 (43)

16 (57)

About Managing Things

21

8 (38)

13 (62)

Thoughts and Feelings

10

0 (0)

10 (100)

Things One Might Be Afraid of

8

2 (25)

6 (75)

Total

89

32 (36)

57 (64)

Figure 2. Suggested new symptoms and the corresponding vignettes. A. How is it for you to enter the operating room? Participant #11, 11 years old:
“In the room, there are lots of lights. There is a bed and sometimes, you can see the staff looking at their sharp silver instruments and that’s stressful
for a child. There are also cameras and radiographic images! Those can be really scary.” B. How do you feel when you are not able to do certain
activities? Participant #11, 11 years old: “Show someone in a cast looking out of the window sadly watching their friends play hockey. It affects you
to see your friends happy while you have to stay inside doing nothing. That’s it…” C. How is it for you to wake up after a surgery? Participant #11, 11
years old: “Show someone that is not well. Show the machines that beep. See? He’s moving. He’s in pain. Show someone who wants to sleep but can’t.”.

My Body
Overall, 57% (16/28) of the “My Body” symptoms were
retained. Most revisions and additions reflected the need to
capture the children’s use of mobility devices, their accessibility
issues, and their constipation issues. Some changes also reflected
the perception the children shared about the importance of their
bones.
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There should be an ‘x-ray’ button! [Participant #7, 9
years old]
You could show where you often break so that you
could explain that’s where you are the most fragile.
[Participant #11, 11 years old]
The vignette for the “Pain and Discomfort” subisland was thus
modified to allow children to view a skeleton to help them
identify the exact bones that caused them discomfort.
J Med Internet Res 2020 | vol. 22 | iss. 9 | e17947 | p. 7
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About Managing Things
Overall, 62% (13/21) of the “About Managing Things”
symptoms were retained. Here, children attributed the greatest
importance to the “School Yard” subisland where the symptoms
“Do you ever feel left out?” and “Do others ever bully you?”
garnered the most attention.
Ok. There should definitely be an area for how to
handle bullies. [Participant #5, 10 years old]
One child provided vignette modifications for these 2 symptoms
(Figure 3). One child stated:
I can tell that people often speak about me and laugh
at me (…) No one wants to be with me because of my
disease. [Participant #8, 7 years old]
Another reflected aloud:

Siedlikowski et al
I get teased a lot. I am starting to realize this is not
a world where nice people are (…). There won’t
always be someone to support you.
This narrative was common among all participants. Children
also shared challenges related to their independence, their social
lives, as well as the gazes of others:
People give me strange looks at the store and I find
that very unpleasant...When I go to the restaurant,
people often stare at me. I don’t like that. [Participant
#11, 11 years old]
Further additions were made “At Home” and “At School” to
reflect accessibility issues:
We need a lot of help because of our condition. These
questions are very good questions. [Participant #5,
10 years old]

Figure 3. Suggested modifications to symptoms and the corresponding vignettes. A. “Do you ever feel left out?” changed from “Do you often feel left
out?” Participant #5, 10 years old: “Instead of showing someone sitting on a bench, show a person walking up to a group of friends and when that person
tries to talk to them, they just go somewhere else. That makes you feel left out...” B. “Do others ever bully you?” changed from “Do you get teased by
others?” Participant #5, 10 years old: “Instead of someone hiding behind a tree, there should be bullies teasing and pointing.” C. “Are you afraid of
getting hurt by someone?” changed from “Are you afraid of getting sick from someone else?” Participant #5, 10 years old: “Show a person sitting down
who is being punched".

Thoughts and Feelings
Overall, 100% (10/10) of the “Thoughts And Feelings”
symptoms were retained. Feelings of otherness expressed by
the children were what drove the changes made to this island.
Their perceptions of uniqueness were viewed both positively
http://www.jmir.org/2020/9/e17947/
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and negatively. In response to “Do you feel different from the
other children?”, one child pointed out,
Ya but I think it’s a good thing. I think that because
I’m in a wheelchair I can do things other kids can’t
do… But being in a wheelchair also has its
disadvantages. [Participant #5, 10 years old]
J Med Internet Res 2020 | vol. 22 | iss. 9 | e17947 | p. 8
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Further additions reflected children’s experiences of having to
cope with others’ invasive questions about their bodies.

Things One Might Be Afraid Of
Altogether, 75% (6/8) of the “Things One Might Be Afraid Of”
symptoms were retained. The main revisions and additions on
this island reflected the unique nature of OI as a health
condition. One child provided a symptom and the corresponding
vignette modification suggestion for “Are you afraid of getting
sick from someone else?” to “Are you afraid of getting hurt by
someone else?” (Figure 3). Others explained as follows:
Overall I’m most scared of fractures. [Participant #2,
9 years old]
When I get a fracture, sometimes it’s really bad and
I can hear that snap! It makes me a bit shivery just
thinking about it… [Participant #7, 9 years old]
Overall, this was the island that most children visited first and
the only island that several children visited more than once.

Discussion
Brief Summary of the Findings
Overall, 64% (57/89) of the Sisom symptoms were deemed
relevant for inclusion in Sisom OI, with 42% (37/89) directly
incorporated and 22% (20/89) incorporated with changes. The
relevant symptoms addressed children’s thoughts and feelings
about hospitalization and wishes for participation in their own
care. In total, 114 symptoms were used to create the prototype
among which 57 were newly generated. These new symptoms
addressed fractures, body image, and social isolation related to
difficulties with accessibility and intimidation. This indicates
the need to create Sisom OI to attend to all the specific needs
of this population. These new symptoms may also represent the
experiences of other children that have similar negative
experiences because of societal structures and attitudes premised
upon ableism [32].

Children With Chronic Conditions Share Symptoms
The overwhelming number of symptoms that were transferable
from Sisom to Sisom OI show that children, regardless of their
specific health condition, want to be involved in decisions that
affect them, have similar fears within the health care setting,
and experience challenges with integration among peers [8,33].
These findings are supported by the literature in which children
with other chronic conditions, life-long illnesses, and learning
difficulties share similar illness experiences [3,4,34,35]. Some
common themes that emerged from qualitative studies with
these populations include an aspiration for “normalcy,” a life
of ups and downs, and changes for the whole family
[3,34,36,37]. Other common narratives include a desire to be
included and informed, develop assertiveness, gain
responsibility, live daily life in stride, and participate in social
activities [3,4,34,35,38].

Symptoms as Positive and Negative Experiences
Currently, Sisom assumes that if a symptom is present, it is a
source of distress in either a mild, moderate, or severe way. Yet,
children explained that the presence of a symptom was not
http://www.jmir.org/2020/9/e17947/
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necessarily lived as a disturbance. This finding was also reported
in previous Sisom studies in which children emphasized the
need for Sisom to use neutral language [14,15,22,25].
In the literature, symptoms experienced by children have been
described as “feeling states” lived as a function of context as
opposed to isolated measurable sensations assumed to be sources
of suffering [37,38]. The children in this study wanted Sisom
OI to embrace an outlook in which they could describe their
sources of happiness, pride, and support. This discourse is one
that is shared by the OI community. By adopting a positive
outlook on life, individuals with OI can live their lives to the
fullest, despite the many difficult symptoms they experience
[39].

Children as Partners in Research and Design
Our participatory approach builds upon how Sisom was
originally created [12,40,41]. The principles we applied reflect
those described in the Agile Manifesto under which
requirements and solutions evolve through the collaborative
effort of the end users [42-50]. Clinicians were touched by the
children’s personal stories about themselves and their
relationships, insights about their OI, and deep understanding
of their strengths and challenges [1,8,51]. Together, end users
agreed that children’s experiences of stigma and resulting
feelings of otherness must be addressed as early as possible
[13]. With the addition of the “About Me” island and the
revisions to the “About Managing Things” island, Sisom OI
will have the potential to screen for these particular experiences
and offer clinicians an opening to address what is of concern to
the child.

Limitations
One important factor in any study is the quality of the target
group representation during investigations. In this study, we
have involved few participants. One criterion that was used to
judge that enough data had been collected to conduct an analysis
was data saturation, which was reached at the point where a
sense of closure was attained because new data from our
multitude of sources yielded redundant information [26-28].
Multiple data sources provided an opportunity to evaluate the
extent to which a consistent and coherent picture of the content
to include in the Sisom OI paper prototype emerged [28]. In the
future, this prototype is to be subjected to further verification,
validation, and evaluation. In this study, the views of the primary
caregivers of these children were not elicited [34,52]. To what
extent disruptions of interviews by primary caregivers had an
impact on the children’s participation remains unknown. Our
anecdotal reports suggest that those caregivers who were present
expressed interest in using Sisom OI to enhance their children’s
communication of symptoms. This was a similar finding to
those from other Sisom studies [12,14,15,22,24]. Future research
will incorporate their views.

Implications for Clinical Practice
This work demonstrates that it is feasible to involve children
and clinicians in the creation of software designed for them.
Once fully developed, there is potential that the data generated
by Sisom OI be collected centrally in order to track trends in
the symptoms of an individual, community, or population. Sisom
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OI may improve communication between children and their
clinicians as encountered in previous Sisom studies and become
fully integrated into the practice setting such as in Norway
[12,14,15,22,24]. It may also enhance children’s participation
in their own care by promoting discussions about what these
children deem most important. Empowering children by actively
involving them in their care may help them to cope with the
difficult physical, mental, and social challenges they face. This,
in turn, may ease the transfer of self-management skills,
ultimately resulting in a greater quality of life.

Siedlikowski et al

Conclusion
Interactive software such as Sisom offer a solution to assessing
the complex symptoms of children with OI and eliciting their
perspectives on their health. The successful Sisom tool that
addresses the child directly has the potential to change the
communication patterns between children and clinicians and
could strengthen children’s empowerment [53,54]. Future
directions for this work include an inductive analysis of what
the children shared when consulted as partners in the
development of the Sisom OI paper prototype. It will also be
necessary to secure the funds required to create Sisom OI,
subject it to further testing, determine incorporation into
practice, and evaluate outcomes.
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