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Abstract

Background: Childhood heart failure is a factor in many hospital admissions each year. It can impose a steep learning curve
for parents who need to learn the key information to care for their child at home. In this study, we conducted an environmental
scan to identify and assess web-based knowledge translation tools about childhood heart failure for parent audiences developed
within North America.

Objective: The aim of this study is to inventory tools publicly available to parents about childhood heart failure from popular
web-based venues, assess how each tool communicates health information, and explore how they were developed.

Methods: Our search strategy included two commonly used multimedia-based platforms: two app stores (Google Play and
Apple App Store) and one search engine (Advanced Google Search). Common search terms were used, and results were uploaded
to Microsoft Excel for screening between 2 reviewers. The inclusion criteria for the tools were as follows: content focused on
educating parents about their child’s heart failure, developed in the English language, and originating within Canada and the
United States. A total of 2 reviewers screened the app store and internet search results for relevant tools. Each tool was assessed
using the Suitability Assessment of Materials (SAM), a validated tool that objectively assesses the suitability of how health
information is communicated to a particular audience. Key informants who were involved in tool development were identified
and invited for a qualitative interview using a semistructured format to provide data about the development process. Key themes
were identified in the semistructured interview process.

Results: Frequencies and SAM percent ratings of eligible tools were reported. No apps exist for parents relating to pediatric
heart failure. Overall, 17 relevant internet tools were identified, and their suitability was assessed for the parent audience. Most
tools scored well in layout and type, but they scored lower in readability and graphics. Qualitative interviews with key informants
revealed three key themes: timely and introductory knowledge, credible and trustworthy knowledge, and challenges and evolution
in knowledge.

Conclusions: This is the first environmental scan looking for parent tools relating to childhood heart failure in Canada and the
United States. Findings from this study reveal that there are no apps on this topic and there is a small number of tools for parents
on the internet (n=17). Using the SAM, no tools scored in the superior range, and further work in knowledge translation strategies
needs to be done in this area to improve more effective education to parents and caregivers who have a child with heart failure.
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These findings will inform the development of a new resource on children’s heart failure that targets parents and caregiver
audiences.

(JMIR Pediatr Parent 2022;5(1):e34166) doi: 10.2196/34166
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Introduction

Background
Parents who have a child with heart failure need understandable
and reliable knowledge. Approximately 11,000 to 14,000 annual
pediatric hospitalizations in the United States are due to
children’s heart failure, with 87% of all initial cases diagnosed
after an exacerbation in heart failure symptoms requiring
invasive, life-saving medical intervention [1]. Heart failure in
children can invoke uncertainty, heighten stress levels, and
impose a steep learning curve on parents.

Since the release of North American evidence-based guidelines
[2,3], more children with heart failure have been surviving, and
parents have been caring for them in the outpatient setting.
Parents are in the unique position of being termed proxy health
information seekers, as they require advanced and ongoing
information to provide day-to-day management for their ill child
[4,5]. Aside from their health care team, a source where parents
rely heavily upon for health information to make daily decisions
about their child’s care is the internet [5]. Parents who have
children with chronic health conditions have identified they
require adequate and appropriate information to care for their
child [6]. However, despite the call for this necessary
information among parents, the literature still suggests that they
feel generally unsupported in their quest for health information
[7]. Undoubtedly, this need exists for parents of children with
heart failure given the scarce amount of literature on this topic.

Multimedia-based educational tools (eg, e-books, apps, videos,
and whiteboard animations) posted on the internet are novel
strategies that can fill this knowledge gap by providing easy to
access educational content to parents and caregivers who need
it [8]. These tools have the ability to creatively accentuate
evidence-based health information, resulting in better uptake
by parent audiences [9]. They positively influence learning
styles by providing complex information that is palatable,
relevant, and understandable [10]. Knowledge translation tools
have been created for parent audiences in other contexts and
have been shown to provide understandable, accessible, and
evidence-based knowledge that helps improve care [11].
Multimedia-based knowledge translation tools have not been
widely explored in the context of childhood heart failure. To
date, there is currently no understanding of what web-based
knowledge translation tools exist for parent audiences about
pediatric heart failure and how they are rated in terms of how
they communicate medical information to parent audiences.

Objectives
Our research seeks to better understand what tools are currently
available for parents who have a child with heart failure and to
assess each tool’s ability to enhance their knowledge. Therefore,

the aim of our study is to understand what publicly available
educational tools are available to parents of children with heart
failure on the web and app stores.

Methods

Overview
The environmental scan (ES) methodology is used to scan the
scan the environment in an organized manner for gray
information pertaining to a specific topic or context [12]. Our
ES was conducted in 4 stages searching Canadian and US-based
educational tools for children’s heart failure that targeted
parental audiences in June 2020.

A multimedia tool was included if it (1) was developed in either
Canada or the United States, (2) focused solely on children’s
heart failure content, (3) was developed in English language,
and (4) targeted a parent or caregiver audience. Tools were only
included if they were from Canada and the United States to
preserve the feasibility of the study. Duplicate tools were
excluded. Given the anticipated limitation in tools, a date range
was not applied to the internet search to maximize our findings.

Data collection occurred in four separate phases: (1) app search,
(2) internet search, (3) Suitability Assessment of Materials
(SAM) evaluation, and (4) key informant interviews. Key
informant interviewers serve to augment the findings of the
search as they will provide richer detail about each resource’s
development process. Multimedia Appendix 1 outlines the
screening process of the app and internet search.

Ethics Approval
As our study included a qualitative interview component with
key informants, ethical approval was obtained from the
University of Alberta Research Ethics Office (Pro00106559).

Phase 1: App Search
Two app stores (Apple App Store and Google Play) were
searched using the broad layman search term heart failure by
the primary researcher (CC). Using the same term, a second
researcher (JB) used a web scraping search strategy to ensure
comprehensiveness. Web scraping is the systematic process of
using a web bot (or software agent) to produce more
comprehensive search results [13]. Searches were limited in the
advanced search function to either Canada or the United States,
totaling 2 searches. Modeled after previous ES methods [14],
only the first 50 apps from the Canadian and US search in each
app store were archived for review. The primary reviewer (CC)
complied all the internet and app results into Microsoft Excel
spreadsheets for screening. Screening for eligibility was
completed by the primary reviewer, and all data were verified
independently by a second reviewer (HS) to ensure accuracy.
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Phase 2: Internet Search
The primary reviewer (CC) performed the search using three
broad laymen’s search terms in the all these words function of
Google Advanced Search: (1) child heart failure, (2) pediatric
heart failure, and (3) child heart failure guidelines. The primary
reviewer ran each term separately for each country (eg, Canada
or the United States), resulting in 6 separate searches. Other
strategies to increase search results included disabling cookies
and turning off personalization to help reduce search bias. Again,
no date restriction was placed to maximize our search results.
To keep the search feasible, the search was limited to English
language tools and within Canada and the United States. Another
reason to limit the search to any North American tools was to
tailor our findings to apply to an educational tool we are
developing about children’s heart failure that will be used in
this area.

Similar to other ES methods [12], the first 100 webpage results
from each search string were archived using screenshots and
uploaded into a Microsoft Excel spreadsheet for screening by
two reviewers (CC and HS). Adapted from methods used for
data extraction and screening in systematic review processes to
avoid data extraction errors [15], CC completed the initial screen
and data extraction, and HS verified all data line by line. All
discrepancies in data extraction and relevancy were flagged and
discussed between the 2 reviewers, with no disagreements
needing to be brought forth to the senior author (SDS). To
increase the quality and accuracy in data collection, CC (an
experienced pediatric heart failure clinician) educated the second
reviewer about children’s heart failure [15]. All included internet
educational tools were downloaded and examined in detail.

To prevent missing any relevant educational tools in the search
process, the primary reviewer also consulted with a subject
expert (JC) in the field of pediatric heart failure (eg, pediatric
cardiologist) to review the list of screened websites, identifying
any further relevant tools that may exist but were missed. An
additional tool was identified by our subject expert (April 2020).
This tool was posted to the web after the date of our initial
search, and it was added to our relevant list of tools for health
literacy appraisal.

Descriptive statistics and frequencies in Microsoft Excel were
used to analyze the characteristics of both app and internet
resources. A list of any relevant web-based tools in either the
app or internet search was reported for the apps and web-based
tools.

Phase 3: SAM
All relevant internet and app resources that met the inclusion
criteria were downloaded in full and scored independently by
two reviewers (CC and HS) using the SAM scoresheet. The
SAM assessment is a validated tool, developed by experts in
health education for adults, that assesses the readability,
usability, and suitability of health information [16]. SAM
evaluation can pinpoint specific strengths or deficiencies in
educational materials or compare different education materials
for specific patient populations and suggest areas of
improvement or refinement [16]. This method of scoring has
not been applied in the pediatric heart failure context but in

other pediatric contexts [17,18]. The original SAM scoring tool
was developed by Doak et al [16] and was subsequently adapted
with permission by Smith [19]. The version developed by Doak
et al [16] includes 6 domains with 22 subfactors. The updated
version by Smith [19] includes the 6 domains but with only 21
subfactors, omitting the scope evaluation within the content
section. The modified version by Smith [19] was used, as the
scope of this assessment was already tailored to include only
tools about children’s heart failure that specifically educated
the parental audience.

A rating score was obtained from each assessment (not
suitable=0, adequate=1, and superior=2). Scores were then
transformed into percentages (percent ratings; eg, 0%-39%=not
suitable material, 40%-69%=adequate material, and
70%-100%=superior material). A rating of not suitable would
indicate that a web-based resource requires some refinement to
make it more suitable for the intended audience, whereas a
superior rating would indicate that no further refinements are
needed and a high level of health literacy [16]. Resources were
not excluded from inclusion based on their SAM score, but
rather the assessment was completed to provide a sense of the
overall scope and quality of educational content that is available
to parents who care for a child with heart failure. To ensure
minimal bias in the review process [20], CC and HS both
independently SAM rated each relevant educational tool, and
then scores were disclosed and discussed. Any highly discrepant
scores (>10 points difference) were discussed in detail among
reviewers to understand the large variability in scores (eg, errors
in scoring). Given the subjective nature of this scoring tool, an
average overall rating between both reviewers for each domain
was generated, giving an average SAM score for each resource.

Phase 4: Key Informant Qualitative Interviews
Key informant interviews were conducted to complement the
SAM ratings and add depth about the characteristics,
distribution, and development process of each tool. Interviews
with key interviewees were conducted by CC who contacted
organizations from the information provided on the webpage.
To maximize the number of informant responses, 3 attempts
were made to contact each key informant (n=17) either by phone
or by the email provided on the tool’s webpage. This approach
was modeled after the method developed by Dillman [21] for
achieving responsiveness in the context of surveys. All
interviews were conducted and recorded using the Zoom video
conference platform [22]. All interviews were live coded to
allow for context and meaning to be present in the results [23].
All participants provided written consent before the interview.

Data collection and analysis occurred iteratively, allowing for
a more precise and purposeful process. The number of
interviews achieved was not decided based on data saturation
but on the positive responses accepting the invitation to
participate in a qualitative interview by key informants who
played an integral role in tool development.

Thematic analysis was used to synthesize and identify common
themes among key informants described in the semistructured
interviews. Thematic analysis was modeled after the study by
Braun and Clarke [24]. Outlined in their approach are four key
stages: familiarization with the data, initial coding, searching
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for categories among the initial open codes, and constructing
final major themes that best represented the data. A data-driven
inductive approach was used to link the developed codes and
themes to the data themselves [25]. The interviewer became
immersed in the data through repeated listening of the recorded
video interviews with live coding into summary tables. Codes
remained genuine as they stayed as close to the participants’
own words. Codes started more general and became more
focused as they were grouped into categories and then major
themes. All codes and videos were then re-examined to ensure
consistency and accuracy of the interpretation.

Results

Overview
A detailed flowchart outlining the screening process is presented
in Multimedia Appendix 1. The screening and SAM ratings
occurred over a 9-month period (July 2020 to March 2021).

Phase 1: App Search
The app search was conducted in July 2020. In total, 112 apps
were retrieved, 89 from the layman search strategy, and 24
additional from the scraper method. Unfortunately, no apps met
the inclusion criteria, highlighting a knowledge gap in this
platform for parents and caregivers about children’s heart failure.

Phase 2: Internet Search
The internet search was completed in August 2020. A combined
total of 575 websites were retrieved across 6 search terms.
Screening of the 455 websites occurred between two screeners
(CC and HS). Details of the included web-based pediatric heart
failure tools are shown in Multimedia Appendix 2. A total of
16 relevant tools met the inclusion criteria, 13 from the United
States and 3 from Canada. An additional relevant tool from the
United States was identified following consultation with a
subject expert (JC) in the field of children’s heart failure. This
tool was not missed in the original search; it was developed and
posted on the internet after August 2020. The most relevant
internet tools were in the form of webpages (n=13) and handouts
(n=3). The content for the relevant tools focused on a varying
range of information (eg, general information, symptoms,
treatment strategies, and testing).

Phase 3: SAM Evaluation Rating Scores
The average overall SAM factor rating between the 2 reviewers
ranged from a low suitability score of 38% (16/42) to a high
score of 62% (26/42; Multimedia Appendix 3). The total
possible SAM suitability scores were out of 42 (100%). No tool
scored 100% (26/26). Overall, 15 tools’ ratings were in the
adequate range (40%-69%), and 2 tools’ ratings were in the not
suitable range (0%-39%). No tools scored within the superior
range (70%-100%).

Each tool was scored individually according to each of the 6
SAM factors in each domain (eg, content, literacy demand,
graphics, layout and typography, learning stimulation and
motivation, and cultural appropriateness). Raw scores for each
factor of the 17 tools were combined on each SAM factor, and
a percentage score was calculated, demonstrating the overall
current state of web-based tools included in this ES (Multimedia

Appendix 4). Overall, most of the tools had a higher reading
level than recommended, averaging over a ninth-grade reading
level (13/17, 76%). Layout and type scores were all within the
superior range—typography (17/17, 100%), layout (10.5/17,
62%), and subheadings (7/17, 41%). In contrast, all graphic
scores were in the not suitable range—cover graphics (12.5/17,
74%), type of illustrations (10.5/17, 62%), relevance of graphics
(10.5/17, 62%), graphic explanation (17/17, 100%), and graphic
caption (16/17, 94%).

Phase 4: Key Informant Interviews

Overview
Key informant interviews were conducted between April and
June 2021. Of the 17 relevant webpage educational tools, only
16 (94%) had contact information available. In addition, 1 tool
only included a customer support tab as opposed to a contact
tab (eg, Contact Us or phone number). When the customer
support tab was clicked on, the researcher was directed to a
generic table of contents related to the website with no further
contact information provided. After 3 attempts, 41% (7/17) of
the organizations did not respond. In addition, 29% (5/17) of
the organizations declined an interview with the rationale that
their tool was developed by an outside vendor (n=4) or that the
individual who made the tool was no longer employed at the
organizations (n=1). Of the key informants who agreed to an
interview, an average of 2 attempts were made before a response
was received. Of the 17 key organizations, 4 (24%) agreed to
participate in a qualitative interview. Moreover, 3 interviews
had 1 participant, and the fourth interview had 3 participants.
From all 4 interviews, interviewees were either medical
professionals (n=4) or employed in leadership roles within the
organization (n=2; eg, manager or director).

In total, 3 major themes arose from the semistructured
qualitative interviews, which focused on the content, knowledge
distribution and development process, and perceived impact.
These three major themes are as follows: timely and introductory
knowledge, credible and trustworthy knowledge, and challenges
or evolution. Interviews were assigned a reference marker (eg,
I2) for quotes present in support of the themes identified in our
results.

Timely Introductory Knowledge
Participants in this study agreed that the knowledge included
in their tools was very timely and focused more on the
introductory phase, meaning that this tool was typically used
shortly after the child was diagnosed with heart failure.
However, participants did express that this tool could be
provided to parents at times when they needed a review of the
information. A participant explicitly stated, “the tool is mostly
intended to be given at diagnosis but can be distributed for a
refresher if needed” [I4].

Another participant highlighted that they also revise or add
content to their tool based on trends from social media posts or
parent inquiries to their foundation, highlighting that their tool
was timely by addressing current parent questions, “Content in
the tool is based on social media posts” [I1].
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To also ensure that parents were not overloaded with too much
information at the time of diagnosis, other key informants
strategically placed knowledge in small chunks to avoid
overwhelming parents. This was highlighted with the quote:
“From our parent meetings, parents prefer knowledge in bite-size
pieces” [I4]. This was a strategy that allowed parents to build
on their knowledge rather than try to learn it all at once,
demonstrating that key informants were aware of the huge
learning curve that happens with parents who are in this
situation.

Credible and Trustworthy Knowledge
All the participants in the interviews described the information
presented in their tools as evidence-based. A participant shared
that “guidelines are biggest go-to for information” [I2], meaning
that they drew most of their information from published
peer-reviewed material, along with some anecdotal knowledge
from years of clinical experience. A second participant also
confirmed that their tool was also “most based off medical
guidelines” [I2 and I4].

Participants indicated that their information was mostly
distributed in the hospital setting despite being posted on the
web. They indicated that their information could be handed out
in the form of printouts or families can be shown how to access
digital or multimedia tools that were posted on their hospital
webpage or reputable organization by hospital staff on the
parent’s mobile device. A participant stated:

I share the website with the parent using their phone.
They search on their phone, and I confirm it is the
correct website. This is so they can find the
information in the future. [I4]

Challenges and Evolution in Knowledge
Despite the good intentions of health care professionals to share
complex knowledge with parents in easier-to-understand
formats, this piece is complex and presents challenges. Some
of the challenges were issues related to the web-based sharing
of information. A challenge that inherently comes with
web-based knowledge sharing is optimizing search engines. A
participant shared that their organization is working with the
Google search engine as they acknowledged that their tool is
not easily found on the first few pages of results, affecting the
reach to their intended parent audience. They highlighted that
they are “working with Google to improve their search
optimization so parents can find their tools” [I4].

Another challenge faced by developers of the tools in our
interviews is that the tools often do not include credible
references, making it difficult for parents to discern whether
the information is evidence-based. A participant acknowledged
this, saying that “we do not include the references in our tools
we distribute to families” [I3].

An additional challenge outlined in the interviews was related
to having the tools available in only the English language when
there are families where English is not their first language. This
posed a challenge to the health care providers in the interviews
because they felt that perhaps their tool was not as effective at
translating that critical knowledge. At times, a participant stated

that they would have to spend more time with the parents to
ensure they understood the material because they could not read
or write in the English language. A participant expressed, “Our
Center has a large population of individuals fluent in Spanish.
There are times we have read the pamphlets to families because
they could not read English themselves” [I4].

The last challenge that participants outlined was making the
time for refinements or updates to their tools. A participant
described, “Heart failure is a complex disease so we are always
looking to refine our tools.” [I2]. All participants acknowledged
that they do not have regular set time intervals for editing and
updating their tools. They all typically completed this task when
they “thought about it” or when clinical practice changes
occurred (I1, I2, I3, and I4). Some of the participants work with
others who could alert them when updates were needed (eg,
nursing staff or family comments) or simply relied on memory
to update the documents.

Discussion

Principal Findings
This is the first ES to conduct a search for internet sources for
parent audiences relating to children’s heart failure within North
America. First, our ES identified that no apps exist on this topic,
highlighting a significant knowledge gap for parents who are
trying to seek information from this digital platform.
Furthermore, our research highlighted that 17 web-based tools
about children’s heart failure exist tools and were assessed to
be adequate using SAM percent ratings.

We have highlighted that a modest number of relevant
educational tools exist from our internet search (n=17), with
varying degrees of content and health literacy for parent
audiences. Notably, 88% (15/17) of the tools found appeared
to be developed by clinicians for parents, instead of having
parents actively involved in the development process. There
were 2 tools that involved parent recommendations and feedback
from a parent advisory group but were not created using parent
experience evidence. Given the complexity of health journeys
for families who have a child with heart failure, there is a critical
need and gap to develop a tool based on parents’ lived
experience to help deliver tools that are relevant and applicable
to parent needs.

Of the relevant internet-based parent tools, no tool scored in
the superior range, highlighting that work in the area of health
communication and literacy could be improved upon. Most
tools scored lower in the summary and review subsection,
literacy subsection, and overall graphics section. Improving on
these key aspects will provide parents, especially parents with
lower literacy skills, information that is easier to understand
with improved repetition of key information. However, the field
of pediatric cardiology poses its own unique challenge in that
this field contains many words with >2 to 3 syllables (eg,
echocardiogram or cardiomyopathy). This aspect undoubtedly
played a factor that increased the reading level and reduced the
score in many of the tools. One of the key informants in the
qualitative interviews highlighted their process for dealing with
complex medical language to ensure that language was
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consistent, well defined in simpler terms, and providing
information in bite-size pieces for parents and caregivers to
enhance their uptake.

In the category of graphics, SAM scores identified that major
refinements are needed in this area. An explanation for this
lower score was that all relevant tools were website based and
it was difficult to score these tools in relation to a graphic cover
as suggested in the tools’ instructions. The recommended
illustrations that Doak et al [16] outlined in their tool stated that
simple line drawings can promote realism without distracting
the details. As noted, this tool was developed in 1996 and
intended mostly for print materials, so reviewers acknowledge
that technology has advanced to include more digitalized,
web-based infographics that can be just as impactful as line
drawings. Infographics in today’s educational materials involve
simpler computer infographics with more vivid, crisp colors
that attracts the reader’s attention. Perhaps, updating of the
assessment tool to include those aspects would have scored a
few of the tools in the superior range, as reviewers found some
of the graphics to be well done.

It is imperative that we improve knowledge translation strategies
to improve the health literacy of parents and caregivers who
care for children with heart failure in the home environment.
Knowledge translation strategies that include parents as
cocreators bring their unique perspective or lived experience
that will improve uptake and understanding, as families in
similar contexts will likely share similar knowledge needs [26].
When parents have a lack of understanding toward treatments
or health conditions, worse outcomes occur in children’s health
[27]. One way to mitigate these poor outcomes is to have robust
health information available on the internet, and in alternative
formats, that is based on research knowledge and parental lived
experience. This is done through the avenues of improving
parental and caregiver knowledge bases to make better decisions,
reducing parental stress levels and invoking improved
conversations with their child’s health provider through
questions [28,29]. In addition, when clinicians are armed with
credible and effective sources of information that can be easily
shared with their parent audience, better relationships will result
as parents will have more confidence in their health care
provider.

As all tools did not include evidence-based references to indicate
that they were developed from peer-reviewed research, the
average parent would have difficulty discerning if the material
from any of the tools were credible or even evidence-based.
Recent published literature has demonstrated that a large portion
of parents who searched the internet had difficulty discerning
if the literature they found was from a credible source;
furthermore, they were not confident in bringing it to a trusted
health care professional [29]. Even more troubling is the fact
that parents will make health decisions based on the information
they find on the internet [28], which may or may not be based
on the most credible sources. Despite clinicians’good intentions
of simplifying information to parents by not citing the source
of their information, diligently citing evidence where they
derived the material may relieve the stress of parents trying to
discern whether the tool is evidence-based material.

Limitations
As this search was conducted in July 2020, it is possible that
more tools are now available to parents and caregivers or that
the current tools scored in our search have now been updated
to reflect different or enhanced content. As we know, the internet
and app stores are rapidly adding more content or updating
existing materials daily. Our search was only a snapshot in time
and would be difficult to replicate the same results.

A limitation of our search was the use of only a single search
engine (Google) to provide results, which may have exposed
our results to an element of search bias. Published literature on
search engines, such as Google, has suggested that theories
relating to filter bubbles or personalized algorithms can change
results based on who searches for health information [30-32].
Although we took steps to reduce this bias, by deleting cookies
and turning off personalization, this is not a perfect process.
Another solution would be to use engines, in addition to Google,
in the web-based search process to provide more robust results.

Although the scoring of health information was performed using
a validated SAM instrument, limitations still remain. We noticed
that updates to the tool may be required in some sections that
scored lower (eg, type of illustration) as the tool gave a higher
score for simple adult-appropriate line drawings that are not
congruent with today’s color infographics that can be generated
from graphic artists. Current graphics are now designed as
colorful infographics and characters, rather than simple line
drawings or sketches, which the authors thought to be
distracting. Scoring methods indicate that line drawings provide
the least amount of distraction [16]. There would have been an
improvement in scores if the tool had been updated to include
simple computer infographics that are now commonly designed
in current educational materials.

In addition, the 2 reviewers found the culture section in the
instrument very difficult to score. This was evidenced by the
similarity and lack of variability of scores. Culture within the
context of children’s heart failure was very difficult to define
within the context of pediatric heart failure solely based on a
web-based tool or handout. Perhaps more detailed instructions
and a definition for culture could be provided, making it more
user-friendly. We did find that most graphics included varying
types of races and genders among the photos of parents and
children. Perhaps if there were tools included in video format,
culture scores would vary more as there would be an increased
presence of tone and gender role presentations.

Conclusions
This ES sought to explore what multimedia educational
information or tools existed on the internet and within app stores
for parent audiences about children’s heart failure. From our
search, we found 17 parent tools and no apps relating to
children’s heart failure that were developed in Canada and the
United States. This highlights a gap in knowledge for parents
who prefer this type of web-based content for learning about
this important topic. Using SAM scoring, most web-based tools
scored overall in the adequate range, meaning that they were
adequate to teach parents, but there are some key improvements,
especially in reading level and graphics, that can be made to
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maximize their educational effectiveness. The qualitative
interviews with key informants who developed the tools
highlight three key themes: timely introductory knowledge,
credible and trustworthy knowledge, and challenges and points

in how organizations plan to evolve this knowledge in the future.
Further research is required to evaluate the effectiveness of such
parent-targeted tools and their impact on parents’ability to learn
and care for these children more confidently in the home setting.

Acknowledgments
CC has been funded for this research through the generous support of Stollery Children’s Hospital Foundation through the
Women’s and Children’s Health Research Institute (WCHRI). The senior author and primary supervisor (SDS) is supported and
funded by the Canadian Research Chair for Knowledge Translation Research in Child Health. SDS is also a distinguished researcher
supported by the Stollery Children’s Hospital Foundation. JB is supported by a WCHRI Postdoctoral Fellowship award that has
been funded through the generous support of the Stollery Children’s Hospital Foundation through WCHRI.

The authors would also like to acknowledge all the developers of each tool for taking the time to share their experiences with
tool development.

Authors' Contributions
CC and SDS led the design of the study, and CC was the primary reviewer and drafted the manuscript. SDS contributed to the
design of the study with her vast experience in this area and provided revisions on the draft manuscript. HS was the secondary
reviewer and evaluator of the relevant app and internet resources. JB, who has expertise in internet searches, completed the web
scraper app search. JC was the substantive expert who reviewed the search results, made suggestions for an additional resource,
and provided feedback for the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Screening of apps and web-based tools.
[DOCX File , 40 KB-Multimedia Appendix 1]

Multimedia Appendix 2
List of included web-based pediatric heart failure tools (n=17).
[DOCX File , 16 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Average overall Suitability Assessment of Materials percent rating for individual web-based tools.
[DOCX File , 14 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Combined average Suitability Assessment of Materials percent rating score for all web-based tools (n=17) categorized by domain.
[DOCX File , 15 KB-Multimedia Appendix 4]

References

1. Rossano JW, Kim JJ, Decker JA, Price JF, Zafar F, Graves DE, et al. Prevalence, morbidity, and mortality of heart
failure-related hospitalizations in children in the United States: a population-based study. J Card Fail 2012 Jun;18(6):459-470.
[doi: 10.1016/j.cardfail.2012.03.001] [Medline: 22633303]

2. Kirk R, Dipchand AI, Rosenthal DN, Addonizio L, Burch M, Chrisant M, et al. The international society for heart and lung
transplantation guidelines for the management of pediatric heart failure: executive summary. [Corrected]. J Heart Lung
Transplant 2014 Sep;33(9):888-909. [doi: 10.1016/j.healun.2014.06.002] [Medline: 25110323]

3. Kantor PF, Lougheed J, Dancea A, McGillion M, Barbosa N, Chan C, Children's Heart Failure Study Group. Presentation,
diagnosis, and medical management of heart failure in children: Canadian Cardiovascular Society guidelines. Can J Cardiol
2013 Dec;29(12):1535-1552. [doi: 10.1016/j.cjca.2013.08.008] [Medline: 24267800]

4. Reifegerste D, Blech S, Dechant P. Understanding information seeking about the health of others: applying the comprehensive
model of information seeking to proxy online health information seeking. J Health Commun 2020 Feb 01;25(2):126-135.
[doi: 10.1080/10810730.2020.1716280] [Medline: 32009552]

JMIR Pediatr Parent 2022 | vol. 5 | iss. 1 | e34166 | p. 7https://pediatrics.jmir.org/2022/1/e34166
(page number not for citation purposes)

Cunningham et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=pediatrics_v5i1e34166_app1.docx&filename=4b12b2c204ef821bc3e2281245c71b60.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i1e34166_app1.docx&filename=4b12b2c204ef821bc3e2281245c71b60.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i1e34166_app2.docx&filename=6ae90c7b9cbd2cb4f0f2bdd7f7c568bb.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i1e34166_app2.docx&filename=6ae90c7b9cbd2cb4f0f2bdd7f7c568bb.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i1e34166_app3.docx&filename=ae80bdc19157998912a5027a9ba6dd35.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i1e34166_app3.docx&filename=ae80bdc19157998912a5027a9ba6dd35.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i1e34166_app4.docx&filename=422dab31c3e5d721aeab431a613569a6.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i1e34166_app4.docx&filename=422dab31c3e5d721aeab431a613569a6.docx
http://dx.doi.org/10.1016/j.cardfail.2012.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22633303&dopt=Abstract
http://dx.doi.org/10.1016/j.healun.2014.06.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25110323&dopt=Abstract
http://dx.doi.org/10.1016/j.cjca.2013.08.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24267800&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2020.1716280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32009552&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


5. Kubb C, Foran HM. Online health information seeking by parents for their children: systematic review and agenda for
further research. J Med Internet Res 2020 Aug 25;22(8):e19985 [FREE Full text] [doi: 10.2196/19985] [Medline: 32840484]

6. Fisher HR. The needs of parents with chronically sick children: a literature review. J Adv Nurs 2001 Nov;36(4):600-607.
[doi: 10.1046/j.1365-2648.2001.02013.x] [Medline: 11703555]

7. Smith J, Cheater F, Bekker H. Parents' experiences of living with a child with a long-term condition: a rapid structured
review of the literature. Health Expect 2015 Aug;18(4):452-474 [FREE Full text] [doi: 10.1111/hex.12040] [Medline:
23311692]

8. Stevenson I. Tool, tutor, environment or resource: exploring metaphors for digital technology and pedagogy using activity
theory. Comput Edu 2008 Sep;51(2):836-853. [doi: 10.1016/j.compedu.2007.09.001]

9. Archibald M, Scott SD, Hartling L. Mapping the waters: a scoping review of the use of visual arts in pediatric populations
with health conditions. Arts Health 2013 Jan 29;6(1):5-23. [doi: 10.1080/17533015.2012.759980]

10. Archibald MM, Scott SD. Learning from usability testing of an arts-based knowledge translation tool for parents of a child
with asthma. Nurs Open 2019 Oct;6(4):1615-1625 [FREE Full text] [doi: 10.1002/nop2.369] [Medline: 31660190]

11. Reid K, Hartling L, Ali S, Le A, Norris A, Scott SD. Development and usability evaluation of an art and narrative-based
knowledge translation tool for parents with a child with pediatric chronic pain: multi-method study. J Med Internet Res
2017 Dec 14;19(12):e412 [FREE Full text] [doi: 10.2196/jmir.8877] [Medline: 29242180]

12. Modanloo S, Stacey D, Dunn S, Choueiry J, Harrison D. Parent resources for early childhood vaccination: an online
environmental scan. Vaccine 2019 Dec 03;37(51):7493-7500. [doi: 10.1016/j.vaccine.2019.09.075] [Medline: 31590931]

13. Glez-Peña D, Lourenço A, López-Fernández H, Reboiro-Jato M, Fdez-Riverola F. Web scraping technologies in an API
world. Brief Bioinform 2014 Sep;15(5):788-797. [doi: 10.1093/bib/bbt026] [Medline: 23632294]

14. Donnelly KZ, Thompson R. Medical versus surgical methods of early abortion: protocol for a systematic review and
environmental scan of patient decision aids. BMJ Open 2015 Jul 14;5(7):e007966 [FREE Full text] [doi:
10.1136/bmjopen-2015-007966] [Medline: 26173718]

15. Mathes T, Klaßen P, Pieper D. Frequency of data extraction errors and methods to increase data extraction quality: a
methodological review. BMC Med Res Methodol 2017 Nov 28;17(1):152 [FREE Full text] [doi: 10.1186/s12874-017-0431-4]
[Medline: 29179685]

16. Doak CC, Doak LG, Root JH. Teaching patients with low literacy skills. Am J Nurs 1996;96(12):16M. [doi:
10.1097/00000446-199612000-00022]

17. Morowatisharifabad M, Yoshany N, Sharma M, Bahri N, Jambarsang S. Readability and suitability assessment of educational
materials in promoting the quality of life for postmenopausal women. Prz Menopauzalny 2020 Jul;19(2):80-89 [FREE Full
text] [doi: 10.5114/pm.2020.97850] [Medline: 32802018]

18. Tian C, Champlin S, Mackert M, Lazard A, Agrawal D. Readability, suitability, and health content assessment of web-based
patient education materials on colorectal cancer screening. Gastrointest Endosc 2014 Aug;80(2):284-290. [doi:
10.1016/j.gie.2014.01.034] [Medline: 24674352]

19. Smith S. Suitability assessment of materials for evaluation of health-related information for adults. Practice Development,
Inc. 2008. URL: http://aspiruslibrary.org/literacy/sam.pdf [accessed 2020-06-30]

20. Waffenschmidt S, Knelangen M, Sieben W, Bühn S, Pieper D. Single screening versus conventional double screening for
study selection in systematic reviews: a methodological systematic review. BMC Med Res Methodol 2019 Jun 28;19(1):132
[FREE Full text] [doi: 10.1186/s12874-019-0782-0] [Medline: 31253092]

21. Dillman D. Mail and Internet Surveys: The Tailored Design Method. 2nd Edition. Hoboken, New Jersey, United States:
John Wiley & Sons, Inc; 1999:22-23.

22. Chiasserini CF. Video teleconferencing. Comput Commun 1984 Apr;7(2):97. [doi: 10.1016/0140-3664(84)90140-3]
23. Parameswaran UD, Ozawa-Kirk JL, Latendresse G. To live (code) or to not: a new method for coding in qualitative research.

Qual Soc Work 2019 Apr 20;19(4):630-644. [doi: 10.1177/1473325019840394]
24. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:

10.1191/1478088706qp063oa]
25. Willig C. The Sage Handbook of Qualitative Research in Psychology. 2nd Edition. Thousand Oaks, CA: Sage Publications;

2017:17-37.
26. Shieh C, Hosei B. Printed health information materials: evaluation of readability and suitability. J Community Health Nurs

2008;25(2):73-90. [doi: 10.1080/07370010802017083] [Medline: 18449833]
27. Lee HY, Zhou AQ, Lee RM, Dillon AL. Parents’ functional health literacy is associated with children’s health outcomes:

implications for health practice, policy, and research. Child Youth Serv Rev 2020 Mar;110:104801. [doi:
10.1016/j.childyouth.2020.104801]

28. Kasparian NA, Lieu N, Winlaw DS, Cole A, Kirk E, Sholler GF. eHealth literacy and preferences for eHealth resources in
parents of children with complex CHD. Cardiol Young 2016 Sep 19;27(4):722-730. [doi: 10.1017/s1047951116001177]

29. Yardi S, Caldwell PH, Barnes EH, Scott KM. Determining parents' patterns of behaviour when searching for online
information on their child's health. J Paediatr Child Health 2018 Nov;54(11):1246-1254. [doi: 10.1111/jpc.14068] [Medline:
29864197]

30. Pariser E. The Filter Bubble: What the Internet Is Hiding from You. London: Penguin Press; 2011:294.

JMIR Pediatr Parent 2022 | vol. 5 | iss. 1 | e34166 | p. 8https://pediatrics.jmir.org/2022/1/e34166
(page number not for citation purposes)

Cunningham et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

https://www.jmir.org/2020/8/e19985/
http://dx.doi.org/10.2196/19985
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32840484&dopt=Abstract
http://dx.doi.org/10.1046/j.1365-2648.2001.02013.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11703555&dopt=Abstract
https://doi.org/10.1111/hex.12040
http://dx.doi.org/10.1111/hex.12040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23311692&dopt=Abstract
http://dx.doi.org/10.1016/j.compedu.2007.09.001
http://dx.doi.org/10.1080/17533015.2012.759980
https://doi.org/10.1002/nop2.369
http://dx.doi.org/10.1002/nop2.369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31660190&dopt=Abstract
https://www.jmir.org/2017/12/e412/
http://dx.doi.org/10.2196/jmir.8877
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29242180&dopt=Abstract
http://dx.doi.org/10.1016/j.vaccine.2019.09.075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31590931&dopt=Abstract
http://dx.doi.org/10.1093/bib/bbt026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23632294&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=26173718
http://dx.doi.org/10.1136/bmjopen-2015-007966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26173718&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-017-0431-4
http://dx.doi.org/10.1186/s12874-017-0431-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29179685&dopt=Abstract
http://dx.doi.org/10.1097/00000446-199612000-00022
https://doi.org/10.5114/pm.2020.97850
https://doi.org/10.5114/pm.2020.97850
http://dx.doi.org/10.5114/pm.2020.97850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32802018&dopt=Abstract
http://dx.doi.org/10.1016/j.gie.2014.01.034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24674352&dopt=Abstract
http://aspiruslibrary.org/literacy/sam.pdf
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-019-0782-0
http://dx.doi.org/10.1186/s12874-019-0782-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31253092&dopt=Abstract
http://dx.doi.org/10.1016/0140-3664(84)90140-3
http://dx.doi.org/10.1177/1473325019840394
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1080/07370010802017083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18449833&dopt=Abstract
http://dx.doi.org/10.1016/j.childyouth.2020.104801
http://dx.doi.org/10.1017/s1047951116001177
http://dx.doi.org/10.1111/jpc.14068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29864197&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


31. Haim M, Graefe A, Brosius H. Burst of the filter bubble? Digit Journalism 2017 Jul 06;6(3):330-343. [doi:
10.1080/21670811.2017.1338145]

32. Holone H. The filter bubble and its effect on online personal health information. Croat Med J 2016 Jun 30;57(3):298-301
[FREE Full text] [doi: 10.3325/cmj.2016.57.298] [Medline: 27374832]

Abbreviations
ES: environmental scan
SAM: Suitability Assessment of Materials
WCHRI: Women’s and Children’s Health Research Institute

Edited by S Badawy; submitted 13.10.21; peer-reviewed by S Gilbert, G Engvall; comments to author 06.01.22; revised version
received 18.01.22; accepted 18.01.22; published 21.03.22

Please cite as:
Cunningham C, Sung H, Benoit J, Conway J, Scott SD
Multimedia Knowledge Translation Tools for Parents About Childhood Heart Failure: Environmental Scan
JMIR Pediatr Parent 2022;5(1):e34166
URL: https://pediatrics.jmir.org/2022/1/e34166
doi: 10.2196/34166
PMID: 35311676

©Chentel Cunningham, Hyelin Sung, James Benoit, Jennifer Conway, Shannon D Scott. Originally published in JMIR Pediatrics
and Parenting (https://pediatrics.jmir.org), 21.03.2022. This is an open-access article distributed under the terms 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 JMIR Pediatrics and Parenting, is properly cited. The
complete bibliographic information, a link to the original publication on https://pediatrics.jmir.org, as well as this copyright and
license information must be included.

JMIR Pediatr Parent 2022 | vol. 5 | iss. 1 | e34166 | p. 9https://pediatrics.jmir.org/2022/1/e34166
(page number not for citation purposes)

Cunningham et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

http://dx.doi.org/10.1080/21670811.2017.1338145
http://www.cmj.hr/2016/57/3/27374832.htm
http://dx.doi.org/10.3325/cmj.2016.57.298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27374832&dopt=Abstract
https://pediatrics.jmir.org/2022/1/e34166
http://dx.doi.org/10.2196/34166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35311676&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

