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Abstract

Background: Children with osteogenesisimperfecta (Ol) 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 Ol. 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: Theam of this study was to develop a Sisom Ol 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 Ol who were aged 6-12 years.
The study was carried out over the course of 3 feedback cycles. Datawere deductively interpreted using content analysistechniques.

Results. Overal, 64% (57/89) of the Sisom symptoms were deemed relevant for inclusion in Sisom OlI, 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 Ol will offer clinicians an innovative and child-centered approach to capture children’s
perspectives on their condition.

(J Med I nternet Res 2020;22(9):€17947) doi: 10.2196/17947
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in eliciting these children’s views [5]. Thereis arisk that their

Introduction

In health care, children need to be enabled to make their views
known onissuesthat affect them [1,2]. In particular, thoseliving
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/

symptomswill be underdiagnosed and undertreated. Children’'s
perceptions of their symptoms may be inadequately evoked,
their rightsfor participation poorly applied, and thustheir 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 asitis’) isan 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 a5-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 wasoriginally 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].

Osteogenesisimperfecta (Ol) isachronic 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. Ol isthe most common of the
inherited bone disorders and is usually caused by mutationsin
collagen type | encoding genes [16,17]. The principal clinical
feature of Ol is bone fragility that leads to frequent fractures.
Since there is no cure for Ol, 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 adecreasein fractures. However, pain, fatigue, and varying
degreesof physical limitations may hinder participationin 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 oncol ogists and regi stered nurses used the
Sisom Symptom Report, they asked alarge number of clarifying
guestions, gave more detail ed explanations, and communicated
with greater empathy, all within the same period alocated for
“conventional” consults [12,22-24]. In studies in Canada and
the United States, children have expressed an overwhelming
interest in using Sisom in avariety 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 Ol has the potentia to
generate useful and meaningful datathat will serveto establish
a more comprehensive and “child-friendly” model of care for
this population [13]. The purpose of this study was to develop
the Sisom Ol paper prototype. A participatory approach was
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used to seek the perspectives of end users, particularly children
and clinicians, to inform the development of Sisom OlI.

Methods

Design

Following ingtitutional review board approval (A06-B29-17B),
this descriptive study was conducted at a university-affiliated,
nonprofit, pediatric, orthopedic hospital in Montreal, Quebec,
specidized in Ol 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 Ol 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
thetool [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 Ol 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 wasresponsiblefor providing averbal
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 childinterviews
per cycle. The parent(s) or legal guardian(s) were given achoice
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
guestionsrelated to the content in Sisom and to consider whether
it reflected their own symptoms. Potential drawingsthat emerged
were collected, described, and will be shared in the future with
Sisom Ol 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’sinput on Sisom symptoms, vignettes,
and avatars, and hosted an expert panel meeting wherein the
synthesized data generated from each child feedback cyclewere
relayed back to the clinicians for input. Moreover, any
discrepancies, similarities, or ambiguities in the children’s
responses were discussed. These meetingswere 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. Clinicianswere also given the opportunity to view Sisom
themselves and were prompted to consider changes that they
thought were relevant to Ol. Field notes were recorded during
and immediately after each meeting. M ultiple data sourceswere
collected and they included the self-reported sociodemographic
questionnairesfor clinicians and children, the Sisom checklists
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for cliniciansand children (Multimedia Appendix 1), transcribed
audio recordings from child interviews, written summaries of
the audio recordings from expert panel meetings, and field notes
from childinterviews and expert panel meetings, which included
detailed descriptions of nonverbal data, other observations,
impressions, and any drawings generated.

Data Analysis

Inthefollowing analyses, asymptom isdefined as any question
asked by Sisom. Self-report sociodemographic questionnaire
data were descriptively analyzed to characterize our samples.
Dataanalysisoccurred concurrently with data collection [28,29].

Expert Panel Meetings

During thefirst meeting, cliniciansviewed 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
interviewswere 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
comprehensivelist of Sisom Ol symptomswas established. The
study team then reviewed this list for feasibility and the final
Sisom Ol paper prototypewas created. During the fourth expert
panel meeting, the final Sisom Ol 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
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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
thisfashion, 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 Ol 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 membersliving 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)
I nternational 4(33)

L anguage(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
Number of yearsin profession, range 7-35, mean (SD) 20 (11)
Cumulative number of yearsin profession 176
Number of yearsin OI? care for children, range 3-30, mean (SD) 15(11)
Cumulative number of yearsin Ol care for children 136

80I: osteogenesis imperfecta.
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Expert Panel Meeting Findings

In the first meeting, clinicians revealed that they were keen to
implement Sisom Ol into their practice. The clinicians aso
assessed the 89 Sisom symptoms for relevance. Thefirst cycle
of child feedback was shared with clinicians who highlighted
the importance of having Sisom Ol adopt a more positive lens.
Syntax changes were suggested. Then, anew list of Ol-specific
symptoms was created. Based on their clinica 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 Ol
withinthe“My Body” island. The clinicians suggested that the
“At the Hospital” subisland be divided into several core areas
based on the health care trgjectory 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 anew subislandin“About Managing Things’ called

Siedlikowski et al

“Getting Around.” Thiswasin order to capture the importance
of accessibility for children with Ol and the challenges
associated with engaging in leisure activities in public spaces.
During the fourth meeting, the clinicians reviewed all Sisom
Ol content. Thismeeting concluded with arich discussion about
implicationsfor 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,

“People
around you
can know
what’s
going on
inside you.”

10 yearsold.

“l like all
the islands!
| don’t want

to stop!”

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 theinside (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 hel psyou get around,” and “ Choose what
helps support your body” to celebrate their uniqueness.

http://www.jmir.org/2020/9/€17947/
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“This is fun!
I hope other
Rids love it
too...”

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.

| 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]
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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 Ol, the symptoms that were deemed “To Modify”
and incorporated into Sisom Ol with changesto syntax, answer

Table 3. Composition of the Sisom Ol islands.

Siedlikowski et &l

options, location, or vignette, and the symptoms that were “To
Add,” that is, entirely newly generated symptomsfrom 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.

Island Total number of Relevant symptoms, n Modified symptoms, New symptoms, n (%)
symptoms (%) n (%)

Avatar

Sisom 4 1(25) 2 (50) N/A2

o1 version 8 N/A N/A 5(63)
About Me

Sisom 0 0(0) 0(0) N/A

Ol version 3 N/A N/A 3(100)
At the Hospital

Sisom 18 7(39) 2(11) N/A

Ol version 19 N/A N/A 10 (53)
My Body

Sisom 28 12 (43) 4(14) N/A

Ol version 28 N/A N/A 12 (43)
About Managing Things

Sisom 21 6 (29) 7(33) N/A

Ol version 27 N/A N/A 14 (52)
Thoughts and Feelings

Sisom 10 7(70) 3(30) N/A

Ol version 18 N/A N/A 8 (44)
Things One Might Be Afraid of

Sisom 8 4 (50) 2(25) N/A

Ol version 11 N/A N/A 5 (45)
Total

Sisom 89 37 (42) 20 (22) N/A

Ol version 114 N/A N/A 57 (50)

@ot applicable.

bo: 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 | say the hospital and | are friends cause
Ol kids go to the hospital alot 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
Rehahilitation Room.” On thisisland, children were ableto say

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

with certainty about the symptoms that they had never
experienced, for instance, “How is it for you to get a feeding
tube?’ These symptomsthat the children had never experienced
were removed (Table 4). This table illustrates the symptoms
from Sisom that were retained in Sisom Ol, that is, deemed
“Relevant” or “To Modify” aswell 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 doesit feel like when you enter
the operating room?”’, “How do you feel after you wake up after
asurgery?’, and “How do you feel with acast?’ (Figure 2).
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Table 4. Transferability of Sisom symptoms to the Sisom Ol paper prototype.

Siedlikowski et &l

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 (200)

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 isit 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'sit...” C. How isit for you to wake up after a surgery? Participant #11, 11
yearsold: “Show someonethat isnot well. Show the machines that beep. See? He's moving. He'sin pain. Show someone who wantsto sleep but can’t.”.
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My Body

Overdl, 57% (16/28) of the “My Body” symptoms were
retained. Most revisions and additions reflected the need to
capturethe children’s use of mobility devices, their accessibility
issues, and their constipation issues. Some changes al so reflected

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 perception the children shared about theimportance of their 1 e Vignettefor the*Pain and Discomfort” subisland was thus
bones. modified to allow children to view a skeleton to help them

identify the exact bones that caused them discomfort.
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About Managing Things

Overdl, 62% (13/21) of the “About Managing Things’
symptoms were retained. Here, children attributed the greatest
importanceto 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 modificationsfor these 2 symptoms
(Figure 3). One child stated:

| cantell that peopl e 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 &l

| get teased a lot. | am starting to realize thisis 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 challengesrelated to their independence, their social
lives, as well as the gazes of others:

People give me strange looks at the store and | find
that very unpleasant...\When | go to the restaurant,
people often stareat me. | don't like that. [ Participant
#11, 11 yearsold]

Further additions were made “At Home”
reflect accessibility issues:

and “At School” to

We need alot of help because of our condition. These
questions are very good questions. [Participant #5,
10 yearsold]

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 yearsold: “Instead of showing someone sitting on abench, show a person walking up to agroup 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 “Areyou afraid of getting sick from someone else?’ Participant #5, 10 years old: “ Show a person sitting down

who is being punched".

Thoughts and Feelings

Overdl, 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 thisisland.
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 | think it's a good thing. | think that because
I’'min awheelchair | can do things other kids can’t
do... But being in a wheelchair also has its
disadvantages. [Participant #5, 10 years old]
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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 idand reflected the unique nature of Ol as a hedth
condition. One child provided asymptom 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'mmost scared of fractures. [Participant #2,
9yearsold]

When | get a fracture, sometimes it's really bad and
| can hear that snap! It makes me a bit shivery just
thinking about it... [Participant #7, 9 years old)]

Overdll, 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 Ol, 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. Intotal, 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 Ol 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 structuresand attitudes premised
upon ableism [32].

Children With Chronic Conditions Share Symptoms

The overwhelming number of symptomsthat weretransferable
from Sisom to Sisom Ol 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 challengeswith integration among peers[8,33].
Thesefindings are supported by the literaturein 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, gan
responsibility, live daily life in stride, and participate in socia
activities [3,4,34,35,38].

Symptoms as Positive and Negative Experiences

Currently, Sisom assumes that if a symptom is present, it isa
source of distressin either amild, moderate, or severeway. Yet,
children explained that the presence of a symptom was not
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necessarily lived asadisturbance. Thisfinding was a so 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 measurabl e sensations assumed to be sources
of suffering [37,38]. The children in this study wanted Sisom
Ol to embrace an outlook in which they could describe their
sources of happiness, pride, and support. This discourseis one
that is shared by the Ol community. By adopting a positive
outlook on life, individuals with Ol can live their lives to the
fullest, despite the many difficult symptoms they experience
[39].

Children as Partnersin Research and Design

Our participatory approach builds upon how Sisom was
originally created [12,40,41]. The principleswe 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 Ol, 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" idand and the
revisions to the “About Managing Things’ island, Sisom Ol
will havethe potential to screen for these particul ar experiences
and offer clinicians an opening to address what is of concernto
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
toincludein the Sisom Ol paper prototype emerged [28]. Inthe
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 caregiverswho were present
expressed interest in using Sisom Ol to enhancetheir children’s
communication of symptoms. This was a similar finding to
thosefrom other Sisom studies[12,14,15,22,24]. Futureresearch
will incorporate their views.

Implicationsfor 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 potentia that the data generated
by Sisom Ol be collected centrally in order to track trends in
the symptomsof an individual, community, or population. Sisom
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Ol 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 aso 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 challengesthey face. This,
in turn, may ease the transfer of self-management skills,
ultimately resulting in a greater quality of life.
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Conclusion
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development of the Sisom Ol paper prototype. It will also be
necessary to secure the funds required to create Sisom Ol,
subject it to further testing, determine incorporation into
practice, and evaluate outcomes.

Wewould liketo convey our deepest thanksto al the study participants aswell as Dr. Cornelia Ruland for her continuous support.
We would also like to express our utmost gratitude to Claudette Bilodeau and Khadidja Chougui for their technical assistancein
this study. We would like to specially acknowledge Guylaine Beédard for her help with the design of all graphics. Thiswork was

generously supported by the Tunis Shriners, Newton Foundation, and Scotiabank®.

Authors Contributions

Principal investigator AT conceived and designed the study, was responsible for ethics and budget, oversaw recruitment, data
collection, and analysis, participated in data analysis and interpretation, and reviewed the manuscript. Clinician FR reviewed the
findings, provided clinical expertise, and edited and reviewed the manuscript. Research Trainee M S contributed to the study
design, wasresponsiblefor recruitment, data collection, analysis, and interpretation, and wrote, edited, and reviewed the manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Sisom Ol paper prototype.
[DOCX File, 30 KB-Multimedia Appendix 1]

References

1.  United Nations. Convention on the Rights of the Child. 1990. URL: http://www.ohchr.org/EN/Professional | nterest/Pages/

CRC.aspx [accessed 2018-04-18]

2. United Nations. The State of the World's Children. 2003. URL : https://www.unicef.org/sowc/archive/ENGL [ SH/
The%20State%0200f%20the%620Worl d%27s%620Chil dren%202003.pdf [accessed 2018-04-18]

3. Alderson P, Sutcliffe K, Curtis K. Children as partners with adults in their medical care. Arch Dis Child 2006
Apr;91(4):300-303 [FREE Full text] [doi: 10.1136/adc.2005.079442] [Medline: 16399782]

4. Sartain S, Clarke C, Heyman R. Hearing the voices of children with chronic illness. J Adv Nurs 2000 Oct;32(4):913-921.

[Medline: 11095230]

5. Van Dulmen AM. Children's contributions to pediatric outpatient encounters. Pediatrics 1998 Sep 01;102(3 Pt 1):563-568.

[doi: 10.1542/peds.102.3.563] [Medline: 9738177]

6. Soderback M, Coynel, Harder M. The importance of including both a child perspective and the child's perspective within
health care settings to provide truly child-centred care. J Child Health Care 2011 Jun 10;15(2):99-106. [doi:

10.1177/1367493510397624] [Medline: 21685225]

7. Kelsey J, Abelson-Mitchell N. Adolescent communication: perceptions and beliefs. Journal of Children'sand Young People's
Nursing 2007 May;1(1):42-49. [doi: 10.12968/jcyn.2007.1.1.23307]

8. Carnevale FA, Campbell A, Callin-VézinaD, Macdonald ME. Interdisciplinary Studies of Childhood Ethics: Developing
aNew Field of Inquiry. Child Soc 2013 Oct 04;29(6):511-523. [doi: 10.1111/chs0.12063]

9. PeflaALN, Rojas JG. Ethical aspects of children's perceptions of information-giving in care. Nurs Ethics 2014 Mar
23;21(2):245-256. [doi: 10.1177/0969733013484483] [Medline: 23702897]

10. Virkki M, Tolonen T, Koskimaa T. Children as decision-makersin health care: An integrative review. Clinical Nursing
Studies 2015;3(1):47 [FREE Full text] [doi: 10.5430/CNS.V3N1P47]

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

JMed Internet Res 2020 | vol. 22 | iss. 9 | €17947 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v22i9e17947_app1.docx&filename=14eec4f4d309d9a94ef7c05ceababd99.docx
https://jmir.org/api/download?alt_name=jmir_v22i9e17947_app1.docx&filename=14eec4f4d309d9a94ef7c05ceababd99.docx
http://www.ohchr.org/EN/ProfessionalInterest/Pages/CRC.aspx
http://www.ohchr.org/EN/ProfessionalInterest/Pages/CRC.aspx
https://www.unicef.org/sowc/archive/ENGLISH/The%20State%20of%20the%20World%27s%20Children%202003.pdf
https://www.unicef.org/sowc/archive/ENGLISH/The%20State%20of%20the%20World%27s%20Children%202003.pdf
http://europepmc.org/abstract/MED/16399782
http://dx.doi.org/10.1136/adc.2005.079442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16399782&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11095230&dopt=Abstract
http://dx.doi.org/10.1542/peds.102.3.563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9738177&dopt=Abstract
http://dx.doi.org/10.1177/1367493510397624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21685225&dopt=Abstract
http://dx.doi.org/10.12968/jcyn.2007.1.1.23307
http://dx.doi.org/10.1111/chso.12063
http://dx.doi.org/10.1177/0969733013484483
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23702897&dopt=Abstract
https://www.semanticscholar.org/paper/Children-as-decision-makers-in-health-care-An-Virkki-Tolonen/a287d1325813c191bdda9114e55681b9959015a1
http://dx.doi.org/10.5430/CNS.V3N1P47
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Siedlikowski et &

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Driessnack M. Children'sdrawings asfacilitators of communication: A meta-analysis. JPediatr Nurs 2005 Dec;20(6):415-423.
[doi: 10.1016/j.pedn.2005.03.011] [Medline: 16298282]

Ruland CM, Starren J, Vatne TM. Participatory design with children in the development of a support system for
patient-centered care in pediatric oncology. J Biomed Inform 2008 Aug;41(4):624-635 [FREE Full text] [doi:
10.1016/}.jbi.2007.10.004] [Medline: 18082468]

Tsimicalis A, Denis-Larocque G, Michalovic A, Lepage C, WilliamsK, Yao T, et al. The psychosocial experience of
individuals living with osteogenesisimperfecta: A mixed-methods systematic review. Qual Life Res 2016 Aug
19;25(8):1877-1896. [doi: 10.1007/s11136-016-1247-0] [Medline: 26894269]

Tsimicalis A, Stone PW, Bakken S, Yoon S, Sands S, Porter R, et al. Usahility testing of a computerized communication
tool in adiverse urban pediatric population. Cancer Nurs 2014;37(6):E25-E34 [FREE Full text] [doi:
10.1097/NCC.0000000000000115] [Medline: 24457227]

Arvidsson S, Gilljam B, Nygren J, Ruland CM, Nordby-Bge T, Svedberg P. Redesign and validation of Sisom, aninteractive
assessment and communication tool for children with cancer. IMIR Mhealth Uhealth 2016 Jun 24;4(2):e76 [FREE Full
text] [doi: 10.2196/mhealth.5715] [Medline: 27343004]

Bardai G, Moffatt P, Glorieux FH, Rauch F. DNA sequence analysisin 598 individuals with a clinical diagnosis of
osteogenesisimperfecta: Diagnostic yield and mutation spectrum. Osteoporos Int 2016 Dec;27(12):3607-3613. [doi:
10.1007/s00198-016-3709-1] [Medline: 27509835]

Dahan-Oliel N, Oliel S, Tsimicalis A, Montpetit K, Rauch F, Dogba MJ. Quality of lifein osteogenesis imperfecta: A
mixed-methods systematic review. Am JMed Genet A 2016 Jan 14;170A(1):62-76. [doi: 10.1002/ajmg.a.37377] [Medline:
26365089]

Trejo P, Rauch F. Osteogenesis imperfectain children and adolescents: New devel opments in diagnosis and treatment.
Osteoporos Int 2016 Dec 5;27(12):3427-3437. [doi: 10.1007/s00198-016-3723-3] [Medline: 27492436]

Shapiro JE, Germain-Lee EL. Osteogenesis imperfecta: Effecting the transition from adolescent to adult medical care. J
Muscul oskelet Neuronal Interact 2012 Mar;12(1):24-27 [FREE Full text] [Medline: 22373948]

Fegran L, Hall EO, Uhrenfeldt L, Aagaard H, Ludvigsen MS. Adolescents' and young adults' transition experiences when
transferring from paediatric to adult care: A qualitative metasynthesis. Int J Nurs Stud 2014 Jan;51(1):123-135. [doi:
10.1016/j.ijnurstu.2013.02.001] [Medline: 23490470]

Nghiem T, Louli J, Treherne SC, Anderson CE, TsimicalisA, Lalloo C, et al. Pain experiences of children and adolescents
with osteogenesis imperfecta: An integrative review. Clin JPain 2017 Mar;33(3):271-280. [doi:

10.1097/A JP.0000000000000395] [Medline: 27258996]

TsmicalisA, LeMay S, Stinson J, Rennick J, Vachon M, Louli J, et a. Linguistic validation of an interactive communication
tool to help French-speaking children express their cancer symptoms. J Pediatr Oncol Nurs 2017;34(2):98-105. [doi:
10.1177/1043454216646532] [Medline: 27226380]

Tsimicalis A, Stone PW, Bakken S, Yoon S, Sands S, Porter R, et al. Usahility testing of a computerized communication
tool in a diverse urban pediatric population. Cancer Nurs 2014;37(6):E25-E34 [FREE Full text] [doi:
10.1097/NCC.0000000000000115] [Medline: 24457227]

Baggott C, Baird J, Hinds P, Ruland CM, Miaskowski C. Evaluation of Sisom: A computer-based animated tool to elicit
symptoms and psychosocia concerns from children with cancer. Eur J Oncol Nurs 2015 Aug;19(4):359-369. [doi:
10.1016/j.€j0on.2015.01.006] [Medline: 25691300]

TsimicalisA, Rennick J, LeMay S, Stinson J, Sarkis B, Séguin K, et a. “Tell it asitis’: How Sisom prompts children and
parents to discuss their cancer experience. Cancer Reports 2019 Apr 23;2(3):1-15. [doi: 10.1002/cnr2.1173]

Jakob Nielsen. Nielsen Norman Group World Leaders in Research-Based User Experience. Why You Only Need to Test
with 5 Users. 2000. URL : https://www.nngroup.com/articles/why-you-only-need-to-test-with-5-users/ [accessed 2018-04-18]
Nielsen JT, Landauer TK. A Mathematical Model of the Finding of Usability Problems. 1993 Presented at: Proceedings
of the INTERACT 93 and CHI 93 Conference on Human Factorsin Computing Systems; 1993; Amsterdam p. 24-29. [doi:
10.1145/169059.169166]

Polit DC, Beck CT. Nursing Research: Generating and Assessing Evidence for Nursing Practice. In: Nursing Research:
Generating and Assessing Evidence for Nursing Practice. Hong Kong: Wolters Kluwer Health - Lippincott Williams and
Wilkins; 2017.

Thorne S. Data analysisin qualitative research. Evid Based Nurs 2000;3(3):68-70. [doi: 10.1136/ebn.3.3.68]

Miles MB, Huberman AM. Qualitative Data Analysis: An Expanded Sourcebook. In: Qualitative Data Analysis: An
Expanded Sourcebook. London: Sage Publications I ncorporated; 1994.

Rodgers BL, Cowles KV. The qualitative research audit trail: A complex collection of documentation. Res Nurs Health
1993 Jun;16(3):219-226. [doi: 10.1002/nur.4770160309] [Medline: 8497674]

Policy on Ableism and Discrimination Based on Disability. Ontario Human Rights Commission. URL : http://www.ohrc.on.ca/
en/policy-abl eism-and-discrimination-based-disability [accessed 2018-04-18]

King G, Batorowicz B, Rigby P, Pinto M, Thompson L, Goh F. The leisure activity settings and experiences of youth with
severe disabilities. Dev Neurorehabil 2014 Aug 19;17(4):259-269. [doi: 10.3109/17518423.2013.799244] [Medline:
23869878]

http://www.jmir.org/2020/9/€17947/ JMed Internet Res 2020 | vol. 22 | iss. 9 | €17947 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.pedn.2005.03.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16298282&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(07)00111-6
http://dx.doi.org/10.1016/j.jbi.2007.10.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18082468&dopt=Abstract
http://dx.doi.org/10.1007/s11136-016-1247-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26894269&dopt=Abstract
http://europepmc.org/abstract/MED/24457227
http://dx.doi.org/10.1097/NCC.0000000000000115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24457227&dopt=Abstract
https://mhealth.jmir.org/2016/2/e76/
https://mhealth.jmir.org/2016/2/e76/
http://dx.doi.org/10.2196/mhealth.5715
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27343004&dopt=Abstract
http://dx.doi.org/10.1007/s00198-016-3709-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27509835&dopt=Abstract
http://dx.doi.org/10.1002/ajmg.a.37377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26365089&dopt=Abstract
http://dx.doi.org/10.1007/s00198-016-3723-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27492436&dopt=Abstract
http://www.ismni.org/jmni/pdf/47/04SHAPIRO.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22373948&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2013.02.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23490470&dopt=Abstract
http://dx.doi.org/10.1097/AJP.0000000000000395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27258996&dopt=Abstract
http://dx.doi.org/10.1177/1043454216646532
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27226380&dopt=Abstract
http://europepmc.org/abstract/MED/24457227
http://dx.doi.org/10.1097/NCC.0000000000000115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24457227&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2015.01.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25691300&dopt=Abstract
http://dx.doi.org/10.1002/cnr2.1173
https://www.nngroup.com/articles/why-you-only-need-to-test-with-5-users/
http://dx.doi.org/10.1145/169059.169166
http://dx.doi.org/10.1136/ebn.3.3.68
http://dx.doi.org/10.1002/nur.4770160309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8497674&dopt=Abstract
http://www.ohrc.on.ca/en/policy-ableism-and-discrimination-based-disability
http://www.ohrc.on.ca/en/policy-ableism-and-discrimination-based-disability
http://dx.doi.org/10.3109/17518423.2013.799244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23869878&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Siedlikowski et &

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

Garth B, Aroni R. 'l Value What You have to Say'. Seeking the Perspective of Children with a Disability, Not Just their
Parents. Disability & Society 2003 Aug;18(5):561-576. [doi: 10.1080/0968759032000097825]

Livesley J, Long T. Children's experiences as hospital in-patients: Voice, competence and work. Messagesfor nursing from
acritical ethnographic study. Int I Nurs Stud 2013 Oct;50(10):1292-1303. [doi: 10.1016/j.ijnurstu.2012.12.005] [Medline:
23332686]

DogbaMJ, Bedos C, Durigova M, Montpetit K, Wong T, Glorieux FH, et a. Theimpact of severe osteogenesisimperfecta
on the lives of young patients and their parents: A qualitative analysis. BMC Pediatr 2013 Sep 30;13(1):153 [FREE Full
text] [doi: 10.1186/1471-2431-13-153] [Medline: 24074180]

Woodgate RL, Degner LF, Yanofsky R. A different perspective to approaching cancer symptomsin children. Journal of
Pain and Symptom Management 2003 Sep;26(3):800-817. [doi: 10.1016/50885-3924(03)00285-9]

Wyness M. Adults involvement in children's participation: Juggling children's places and spaces. Children and Society
2009;23(6):395-406. [doi: 10.1111/].1099-0860.2008.00181.x]

Care 4 Brittle Bones Ambassadors. Care 4 Brittle Bones. URL: http://www.caredbrittlebones.org/en/caredbrittlebones/
who-is-who/ambassadors/ [accessed 2018-04-18]

Ruland C. Handheld technology to improve patient care: Evaluating a support system for preference-based care planning
at the bedside. JAm Med Inform Assoc 2002;9(2):192-201 [FREE Full text] [doi: 10.1197/jamia.m0891] [Medline:
11861634]

Ruland CM, White T, Stevens M, Fanciullo G, Khilani SM. Effects of a computerized system to support shared decision
making in symptom management of cancer patients: Preliminary results. JAm Med Inform Assoc 2003;10(6):573-579
[FREE Full text] [doi: 10.1197/jamia.M1365] [Medline: 12925545]

Beck K, Beedle M, Van BA. 2001. Manifesto for Agile Software Development. URL : https://agilemanifesto.org/ [accessed
2020-04-02]

Steele GC, Khan Al, Kuluski K, McKillop I, Sharpe S, Bierman AS, et al. Improving patient experience and primary care
quality for patients with complex chronic disease using the el ectronic patient-reported outcomes tool: Adopting qualitative
methods into a user-centered design approach. IMIR Res Protoc 2016 Feb 18;5(1):e28 [FREE Full text] [doi:
10.2196/resprot.5204] [Medline: 26892952]

Kildea J, Battista J, Cabral B, Hendren L, Herrera D, Hijal T, et a. Design and development of a person-centered patient
portal using participatory stakeholder co-design. JMed Internet Res 2019 Feb 11;21(2):€11371 [FREE Full text] [doi:
10.2196/11371] [Medline: 30741643]

Yardley L, Morrison L, Bradbury K, Muller 1. The person-based approach to intervention development: Application to
digital health-related behavior change interventions. JMed Internet Res 2015 Jan 30;17(1):€30 [FREE Full text] [doi:
10.2196/jmir.4055] [Medline: 25639757]

The CHAOS Report. The Standish Group. 1994. URL : https.//www.standishgroup.com/sample_research_files/

chaos report 1994.pdf [accessed 2020-04-02]

Bate P, Robert G. Experience-based design: From redesigning the system around the patient to co-designing services with
the patient. Qual Saf Health Care 2006 Oct;15(5):307-310 [FREE Full text] [doi: 10.1136/gshc.2005.016527] [Medline:
17074863]

Boyd H, McKernon S, Mullin B, Old A. Improving healthcare through the use of co-design. N Z Med J 2012 Jun
29;125(1357):76-87. [Medline: 22854362]

Christensen T. The evolution of patient-centered care and the meaning of co-design. Institute for Healthcare Improvement.
2017. URL: http://www.ihi.org/communities/bl ogs/evol uti on-of - pati ent-centered-care-and-the-meaning-of -co-design
[accessed 2018-04-18]

Chokshi SK, Mann DM. Innovating from within: A process model for user-centered digital development in academic
medical centers. IMIR Hum Factors 2018 Dec 19;5(4):€11048 [FREE Full text] [doi: 10.2196/11048] [Medline: 30567688]
Davis M. Understanding the meanings of children: areflexive process. Children & Society 1998 Nov;12(5):325-335. [doi:
10.1111/j.1099-0860.1998.th00089.X]

Gannoni AF, Shute RH. Parental and child perspectives on adaptation to childhood chronic illness: A qualitative study.
Clin Child Psychol Psychiatry 2010 Jan;15(1):39-53. [doi: 10.1177/1359104509338432] [Medline: 19914942]
McNaughton D, Light J. The iPad and mobile technology revolution: Benefits and challenges for individuals who require
augmentative and alternative communication. Augment Altern Commun 2013 Jun;29(2):107-116. [doi:
10.3109/07434618.2013.784930] [Medline: 23705813]

Raaff C, Glazebrook C, Wharrad H. A systematic review of interactive multimedia interventions to promote children's
communication with health professionals: Implications for communicating with overweight children. BMC Med Inform
Decis Mak 2014 Jan 22;14:8 [FREE Full text] [doi: 10.1186/1472-6947-14-8] [Medline: 24447844]

Abbreviations

Ol: osteogenesisimperfecta

http://www.jmir.org/2020/9/€17947/ JMed Internet Res 2020 | vol. 22 | iss. 9 | €17947 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1080/0968759032000097825
http://dx.doi.org/10.1016/j.ijnurstu.2012.12.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23332686&dopt=Abstract
https://bmcpediatr.biomedcentral.com/articles/10.1186/1471-2431-13-153
https://bmcpediatr.biomedcentral.com/articles/10.1186/1471-2431-13-153
http://dx.doi.org/10.1186/1471-2431-13-153
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24074180&dopt=Abstract
http://dx.doi.org/10.1016/s0885-3924(03)00285-9
http://dx.doi.org/10.1111/j.1099-0860.2008.00181.x
http://www.care4brittlebones.org/en/care4brittlebones/who-is-who/ambassadors/
http://www.care4brittlebones.org/en/care4brittlebones/who-is-who/ambassadors/
http://europepmc.org/abstract/MED/11861634
http://dx.doi.org/10.1197/jamia.m0891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11861634&dopt=Abstract
http://europepmc.org/abstract/MED/12925545
http://dx.doi.org/10.1197/jamia.M1365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12925545&dopt=Abstract
https://agilemanifesto.org/
https://www.researchprotocols.org/2016/1/e28/
http://dx.doi.org/10.2196/resprot.5204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26892952&dopt=Abstract
https://www.jmir.org/2019/2/e11371/
http://dx.doi.org/10.2196/11371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30741643&dopt=Abstract
https://www.jmir.org/2015/1/e30/
http://dx.doi.org/10.2196/jmir.4055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25639757&dopt=Abstract
https://www.standishgroup.com/sample_research_files/chaos_report_1994.pdf
https://www.standishgroup.com/sample_research_files/chaos_report_1994.pdf
http://europepmc.org/abstract/MED/17074863
http://dx.doi.org/10.1136/qshc.2005.016527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17074863&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22854362&dopt=Abstract
http://www.ihi.org/communities/blogs/evolution-of-patient-centered-care-and-the-meaning-of-co-design
https://humanfactors.jmir.org/2018/4/e11048/
http://dx.doi.org/10.2196/11048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30567688&dopt=Abstract
http://dx.doi.org/10.1111/j.1099-0860.1998.tb00089.x
http://dx.doi.org/10.1177/1359104509338432
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19914942&dopt=Abstract
http://dx.doi.org/10.3109/07434618.2013.784930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23705813&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-14-8
http://dx.doi.org/10.1186/1472-6947-14-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24447844&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Siedlikowski et &

Edited by G Eysenbach; submitted 27.01.20; peer-reviewed by M Grant, C Reis; commentsto author 23.03.20; revised version received
05.04.20; accepted 10.04.20; published 22.09.20

Please cite as.

Sedlikowski M, Rauch F, Tsimicalis A

Giving Children With Osteogenesis Imperfecta a \oice: Participatory Approach for the Development of the Interactive Assessment
and Communication Tool Ssom Ol

J Med Internet Res 2020;22(9):€17947

URL: http://Mmww.jmir.org/2020/9/€17947/

doi: 10.2196/17947

PMID: 32960176

©Maia Siedlikowski, Frank Rauch, Argerie Tsimicalis. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 22.09.2020. Thisisan open-access article distributed under theterms of the Creative Commons Attribution
License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographicinformation, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and licenseinformation
must be included.

http://www.jmir.org/2020/9/€17947/ JMed Internet Res 2020 | vol. 22 | iss. 9 | €17947 | p. 13
(page number not for citation purposes)

RenderX


http://www.jmir.org/2020/9/e17947/
http://dx.doi.org/10.2196/17947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32960176&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

