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Abstract
Background: Acute otitis media (AOM) is the most common pediatric bacterial ear infection. AOM presents challenges to
parents who lack accurate information. Digital knowledge translation tools offer a promising approach to communicating complex
health information. We developed AOM knowledge translation tools for Canadian parents and augmented them for Pakistani
parent end users.
Objective: This pilot study aimed to (1) develop AOM knowledge translation tools for Canadian parents, (2) adapt the knowledge
translation tools across cultural contexts, and (3) evaluate the usability of the adapted knowledge translation tools.
Methods: Parents’ perceptions of the translated knowledge translation tools’ usability were explored using a mixed-methods
design. We recruited parent participants from a hospital in Pakistan to complete usability surveys (n=47) and focus group interviews
(n=21). Descriptive statistics and content analysis were used to analyze data.
Results: Usability results showed the usefulness and effectiveness of both adapted knowledge translation tools. Parents reported
preferring a digital media narrative format in their own language. Findings revealed that culturally adapted knowledge translation
tools are effective in transferring health information to parents.
Conclusions: Digital knowledge translation tools offer a promising approach to improving health literacy and communicating
complex health information to parents of children with AOM. Culturally adapting the tools generated important knowledge that
will contribute to knowledge translation advancements. Evaluation of the tool effectiveness is a critical next step to exploring the
impact of knowledge translation tools on child health outcomes.
(JMIR Form Res 2021;5(1):e13908) doi: 10.2196/13908
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Introduction
Acute otitis media (AOM) is the most common pediatric
bacterial infection, affecting up to 75% of children younger than
5 years [1,2]. AOM can cause pain in the ear, fever, and
temporary hearing loss and is a leading cause of health care
visits worldwide [2,3]. Despite the high incidence of AOM in
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children, it is often underrecognized and undertreated by
clinicians [1]. Previous research identified that families want
information about their child’s illness, expected treatments, and
post–emergency department [4] or clinic care. However, the
gap between evidenced-based research and end user knowledge
remains large. Knowledge translation (KT) is increasingly
recognized as a solution to bridge this gap.
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KT is an iterative process of synthesizing, disseminating, and
ethically applying knowledge to improve health, health services,
and health care systems globally [5]. In child health settings,
emphasizing parents’ role as partners in health care decision
making reduces unnecessary health care use and ultimately
improves health outcomes [5,6]. However, to be effective, parent
health education should be multimodal and employ flexible,
portable formats [7,8]. Incorporating illustrations and stories
can also improve knowledge comprehension, retention,
confidence, and compliance with discharge instructions [7-10].
Research has shown that innovative media (eg, digital and
mobile technology, videos) are superior to traditional materials
(eg, information sheets, pamphlets) in transferring information
to consumers [8-14]. Previous research has illustrated the
effectiveness of such tools in improving child health outcomes
[8,11,13,15,16]. However, the scale-up of these digital KT tools
for parents across different cultural contexts remains
underdeveloped [16-18].
Closing the gap between research and practice has been
consistently identified as a priority around the globe [19-21].
Despite this interest in KT, the best available research evidence
is not consistently implemented in low- and middle-income
countries (LMICs). Thus, the gap between research and practice
are still increasingly wide in LMICs, where there are limited
and scarce resources [21-24].
Digital or eHealth interventions have been identified as useful
public health tools, particularly in underserved settings [25-29].
The availability and use of digital technologies, such as mobile
phones, are increasing rapidly in LMICs [26,27]. eHealth
interventions are useful in providing health information,
reminders, emergency response, and monitoring [30]. In LMICs,
digital interventions could reduce time, distance, and cost of
information delivery, overcoming issues of inadequate financing,
poor access to information, and limited human resources [31,32].
A wealth of research evidence is available from high-income
countries on the effectiveness of digital health interventions.
However, much less attention has been paid to how to augment
these interventions to benefit LMICs.
The aim of this pilot project was to (1) develop digital KT tools
on AOM for Canadian parents, (2) translate and augment the
KT tools in a different cultural context, and (3) evaluate the
usability of KT tools in a different cultural context (ie, Pakistani
parents).

Methods
Overview
This study used a person-centered approach for the design and
development of digital arts-based KT tools, with mixed methods
for usability evaluation. We developed the digital arts-based
KT tools in 5 stages (Figure 1).
In stage 1, we conducted a systematic review to determine the
information needs of parents whose children have AOM. The
findings revealed that parents’ knowledge of AOM is generally
limited. Further, parents were often poorly informed about
AOM, resulting in uncertainties regarding how to help their
children [33]. We conducted 16 individual qualitative interviews
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in stage 2 with parents who sought care for AOM in a hospital
emergency department to understand their information needs
and their experiences of having children with AOM [34].
Through thematic analysis, we found that AOM has considerable
negative outcomes for both children and families (eg, pain,
emotional strain for parents, etc) and that parents can benefit
from evidence-based resources to meet their information needs
[34].
The data generated from stages 1 and 2 were used to develop
digital KT tools for Canadian parents. In stage 3, we developed
KT tools (whiteboard video and infographic) for Canadian
parents. After sharing the stage 1 and 2 results with a creative
team (storywriter, graphic designer, and editor), we
collaboratively developed KT tool prototypes. This involved
creating a composite narrative (a compilation of common themes
from the parental interviews), ensuring that the narrative
integrated the best available research, developing artwork to
complement the composite narrative, and creating a graphic
display of the narrative and artwork. We shared the prototypes
with clinicians and content experts to ensure the accuracy and
appropriate interpretation of the evidence.
To expand the use of evidence-based interventions across
cultural contexts, we augmented and translated the digital AOM
KT tools. In stage 4, we revised the tools to integrate relevant
cultural and health practices for Pakistani parent end users.
Specifically, we accommodated for language, literacy level,
educational background, and the availability of technology.
Research from many LMICs, including Pakistan, revealed that
weak pharmaceutical regulations have allowed people to access
antibiotics as over-the-counter drugs [35], which leads to
antibiotic resistance among children. Thus, cultural norms for
antibiotic prescriptions for AOM, health care professionals’
roles in managing AOM, and parents’ roles in making health
care decisions for their children were incorporated. The evidence
on treatment for AOM remained the same; the only changes
were the names of drugs for symptomatic management and an
increased emphasis in the video and infographics on the proper
usage of antibiotics for AOM. After the revision, a professional
translator translated the tools into Urdu, the national language
of Pakistan. Considering the average literacy level in Pakistan,
we used grade 5–level Urdu to enable the majority of parents
to understand the information. The first author, who is fluent
in Urdu, rechecked the translated version to ensure its accuracy
and appropriateness. Multimedia Appendices 1 and 2 show the
English and translated infographics, entitled “How to Help
When Your Child Gets an Ear Infection.” The whiteboard videos
are available on YouTube in both English and Urdu (specially
commended in the Institute of Human Development, Child and
Youth Health Talks in 2018 and entitled “Mom! My ear hurts:
What to do when your child has ear pain”) [36,37].
Before we disseminated these tools in Pakistan, in stage 5 we
conducted a mixed-methods study (surveys and focus groups)
to determine their usability, usefulness, and cultural
appropriateness for Pakistani parents. The study received ethics
approval from the University of Alberta’s Ethics Review Board.
We also sought administrative approval from the medical
director of the private hospital in Karachi, Pakistan, to recruit
participants from that organization. We complied with all
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for data collection in Pakistan.

Figure 1. The 5-stage process of developing digital KT tools. AOM: acute otitis media; KT: knowledge translation.

Usability Survey
To evaluate the usability of digital KT tools (whiteboard video
and infographic), we used a 9-item 5-point Likert survey. The
key elements included were informed by a systematic search
of more than 180 usability evaluations, such as usability,
aesthetics, language, level of engagement, quality of
information, length, preference of form over traditional
dissemination venues, and value added [38]. The survey was
translated into Urdu and then back translated into English to
verify its consistency and accuracy.
Between July 17 and August 4, 2017, we shared the augmented
and translated digital tools with parents at a large private hospital
in Karachi. Two local research assistants approached parents
waiting at pediatric clinics. The inclusion criteria for study
participation were (1) being a parent or guardian of a child aged
1 to 16 years, with past experience taking care of a child with
AOM, (2) fluency in Urdu (speaking, hearing, reading, and
writing), and (3) agreement from parents to be contacted by a
research team for iPad usability testing. First, the research
assistants explained the research purpose and process, and upon
participant agreement, they completed demographic information
forms. Next, an iPad was provided to participants to assess the
translated KT tools. Completion and submission of the survey
indicated parents’ consent. All of the participants viewed both
tools in the same order, and the research assistants gave the
paper-based usability survey forms to the parents. Parents also
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had an opportunity to provide free-text feedback on areas that
required revisions or more information. The research assistants
assisted parents who had difficulty understanding or filling out
the survey forms. We cleaned and managed the data according
to industry standards and entered them into IBM SPSS Statistics
(version 23; IBM Corp) twice to ensure accuracy.

Qualitative Focus Groups
We conducted 3 focus group interviews with parents to augment
the survey findings with rich detail. Using purposive and
convenience sampling, we recruited different participants from
the same private hospital in which we previously administered
usability surveys due to time limitations and the unavailability
of previous survey participants. The inclusion criteria for study
participation were (1) being a parent or guardian of a child aged
1 to 16 years, with previous experience caring for a child with
AOM; (2) fluency in Urdu (speaking, hearing, reading, and
writing); and (3) being a parent of children aged 1 to 16 years,
being interested in participating in a focus group discussion,
and not necessarily having experience caring for a child with
AOM. After consenting to participate, the parents and guardians
completed demographic information forms. The first author
conducted 3 semistructured focus group interviews with 21
parents (5 to 9 parents per group). The interviews lasted from
45 minutes to 1 hour. At the beginning of each focus group, all
participants viewed both tools. A semistructured interview guide
was used to explore the participants’ perceptions of the
translated KT tools (Multimedia Appendix 3). All the focus
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groups were conducted in Urdu, audiorecorded, transcribed
verbatim, and translated into English by a professional translator.
Data analysis via NVivo 11 (QSR International) used a
conventional content analysis technique [39]. The first author
read each transcript carefully and highlighted text including
participants’ perceptions of the KT tools. All authors enhanced
the analytic rigor by discussing the coding framework, analytic
procedures, preliminary findings, and interpretations.
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Results
Usability Survey Findings
We invited a total of 65 parents to participate in the usability
survey, and 47 parents completed the survey forms. The majority
(45/47, 96%) were mothers; 2 (4%) fathers participated. The
ages ranged from 20 to 40 years (mean 30, SD 5.14 years).
Table 1 shows the demographic characteristics of the study
participants.

Table 1. Demographic characteristics of parents who participated in the usability testing survey and qualitative focus groups (N=68; 47 in usability
survey and 21 in focus groups).
Variable

Participants, n (%)

Gender
Male

4 (6)

Female

64 (94)

Parent’s age (years)
Younger than 20

1 (1)

20-30

30 (44)

31-40

29 (43)

41-50

8 (12)

Household income (RS)a
Less than 15,000

6 (9)

15,000-30,000

16 (24)

31,000-60,000

20 (29)

61,000-1000,000

14 (21)

100,000 and above

5 (7)

I do not want to share this information

7 (10)

Highest level of education
Some high school

12 (18)

Some postsecondary

7 (10)

Postsecondary certificate or diploma

3 (4)

Postsecondary degree

4 (6)

Graduate degree

35 (51)

Other

7 (10)

Total number of children in the house

a

1

15 (22)

2

23 (34)

3

17 (25)

4

10 (15)

5

2 (3)

6

1 (1)

A currency exchange rate of RS 160.65=US $1 is applicable.

Overall, the majority of the participants (40/47, 85%) reported
that both of the KT tools were useful and effective in
communicating health information. All participants (n=47)
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strongly agreed or agreed that the tool instructions were very
simple and easy to use. The majority of the parents (43/47, 91%)
strongly agreed or agreed that these tools would help them make
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health care decisions for their children with AOM, and most
reported that they would use the tools in the future and
recommend them to their family members or friends (Table 2).
The parents found these tools a great source of knowledge,

stating that the tools raised their awareness of AOM.
Additionally, participants reported that these tools would be
useful for emergency cases.

Table 2. Frequency of participant answers on usability testing questionnaire (n=47).
Items

Strongly agree, n (%)

Agree, n (%)

Not sure, n (%)

Disagree, n (%)

The tools provide useful information

16 (34)

31 (66)

0 (0)

0 (0)

The tools provide information relevant to me

18 (38)

29 (62)

0 (0)

0 (0)

The tools are simple to use

17 (36)

28 (60)

2 (4)

0 (0)

I can use the tools without written instructions or additional help

13 (28)

19 (40)

7 (15)

8 (17)

Tools' lengths are appropriate

8 (17)

30 (64)

6 (13)

3 (6)

Tools are aesthetically pleasing

17 (36)

27 (58)

3 (6)

0 (0)

These tools help me to make decisions about my child's health

18 (38)

28 (60)

1 (2)

0 (0)

I would use these tools in the future

16 (34)

29 (62)

2 (4)

0 (0)

I would recommend these tools to a friend

20 (42)

24 (52)

3 (6)

0 (0)

Qualitative Focus Group Findings
A total of 21 parents participated in the focus group discussion.
Table 1 shows the demographic characteristics of the
participants. We identified 3 major codes: (1) parents’ preference
for KT tools (whiteboard video or infographics), (2) usability
and feasibility of translated digital KT tools for parents, and
(3) dissemination strategies.

Parents’ Preference for KT Tools
Parents’ reactions were generally positive. All parents in the
focus groups preferred the whiteboard video to the infographic.
They all considered the video more effective, as it provided
details, including signs and symptoms and typical parental
reactions. The parents also preferred the verbal information in
the video, which made it possible to understand both audibly
and visually. A few participants stated the infographic was
useful, specifically in cases of limited technology access. A
mother of a 4-year-old child stated:
Many people don’t have smartphones, so not
necessarily all of them can watch video. If such [a]
community is targeted,…it would be handier that they
read this pamphlet.

Usability and Feasibility of Translated Digital KT Tools
for Parents
All 21 focus group participants reported the information in both
tools would be useful to families with young children. The
majority agreed that the content was easy to understand. A
mother of a 3-year-old child stated:
Information given in this video is in [a] very simple
and easy [format] and in our own language [so] that
everyone can comprehend it easily.
The participants also acknowledged that using the
character-plot-narrative format humanizes health information,
evokes emotional responses, and creates connection to the
subject matter. A mother of 2 children younger than 6 years
remarked:
http://formative.jmir.org/2021/1/e13908/
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I really like the story format; it’s really very
interesting to see the parents, child, and
doctor….Seems like I am seeing my personal
experience.
The participants also discussed the importance of using digital
media to communicate health information to parents. As a
mother of 3 children younger than 8 years stated:
Such videos will be helpful for the mother, as she will
be aware that these are the immediate remedial steps
which she can take to help her child with ear pain.
Talking about Pakistani culture, one young mother said:
This kind of digital information is very beneficial for
the girls who married at [an] early age. They don’t
like that their mother or mother-in-law teach[es] them
about their children’s healthcare. They believe more
[in the] information available on social media or
other digital platforms.
The participants also liked that the video was translated into
Urdu and will be available on YouTube, making it more relevant
to their culture. A father of 3 children said:
The tools in our own language provide an accurate
account of what we feel as parents when our child
experience[s an] ear infection.
They agreed that it is important to have health information in
their local language.

Dissemination Strategies
The majority of parents preferred to have the KT tools
disseminated through the private health organization’s
established social media platform, such as YouTube or
Facebook. One mother of 2 children younger than 6 years stated:
This private organization has a big name, and if you
just make a blog page or a video interactive page
where this video can be uploaded for easy access, a
pop-up message will attract the website user to watch
these videos as soon as anybody visits the website.
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Some participants suggested that it would be helpful to show
these kinds of videos in medical clinic waiting rooms to
effectively use parents’ time. In addition, one female participant
suggested a more direct dissemination method:
[The] hospital administration can make a broadcast
list and send videos officially to parents. Hence, in
the presence of a broadcast list, you can easily direct
messages to parents, and [their] phone number is not
shared [with] other persons,. . . so, the privacy will
remain intact too.

Discussion
Principal Findings
Our findings demonstrate that culturally adapted translated KT
tools permit parents’ receptivity to information, reassure them,
and foster confidence. The parents found the tools usable and
appreciated receiving digital health information in a narrative
form in their own language. They considered these tools a great
source of knowledge that raised their awareness on AOM. We
found that the culturally adapted digital KT tools we developed
have the potential to increase participant engagement and help
parents in health decision making.
There is little evidence on how to best scale up digital KT
interventions developed in Western countries to reduce child
morbidity and mortality in LMICs. This study was an effort to
address this gap. The usability evaluation revealed that
modifying KT tools to fit a different language, culture, and
lifestyle would potentially increase the evidence-based
information to reach a greater number of parents.
Although culturally adapted digital KT interventions show great
promise in improving child health outcomes, these interventions
are rarely implemented. The assumption is that effective KT
interventions in the specific context of a Western industrialized
setting will not necessarily work in LMICs [40]. The World
Bank argues that the scaling up of KT interventions should be
“driven by a universalist process of simplifying rules and
procedures for use by many people on a larger scale” [41]. With
this in mind, we ensured that people with low literacy can easily
understand the KT tools that we developed, and because digital
and web-based technology is growing quickly in Pakistan, the
scale-up process was straightforward [41].
Digital media can also facilitate the dissemination of
evidence-based health care information without requiring
significant amounts of health and human resources. Many
LMICs are grappling with a crisis in human resources for health
care caused by factors such as underinvestment in health and
the brain drain of health professionals [42]. Coupled with the
increased burden of disease and lack of affordable health care,
the human resource crisis means that it is not practical to deliver
services only through physical interactions. Hence, a growing
number of practitioners are leveraging advances in
communications technology to strengthen health care systems
in Pakistan. The findings reveal that digital KT interventions
have the potential to improve patient knowledge and are the
preferred method to receive health information.
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Study Limitations
To the best of our knowledge, this is the first study conducted
in an LMIC to evaluate the usability of culturally adapted digital
KT tools. The findings of the study cannot be generalized to a
broader population or other languages and cultures. Further, we
recruited the sample from only one site, a large private hospital,
so our sample potentially reflects parents who are educated and
familiar with digital technology.

Study Implications
Global Health 2035 made a powerful case for increasing
investments in the development of new KT health tools and
scaling up new and existing tools. This study provides valuable
insights into scaling up digital KT tools for a different culture
than they were originally intended for. Scaling up digital KT
tools for use in different cultures can change the trajectory of
child health globally. However, very little funding is available
to many LMICs to conduct this type of research. In the United
States, the National Institutes of Health and the Bill & Melinda
Gates Foundation reported that 97% of research funding is
directed to the development of new health technologies and
only 3% to research into implementation [43]. Commenting on
what they called the “3/97 gap,” the authors estimated that
research into the development of new technologies could prevent
about 22% of child deaths by scaling up the existing tools [44].
However, scaling up digital KT interventions and tools is not
easy. Barriers include language and translation, literacy and
education, culture, trust in Western interventions, cost of health
care, public and private systems of care, use of unregulated
private providers, unequal access to services, availability of
digital technologies, and decision-making processes within
families. Addressing these barriers and improving access to
knowledge will improve the health outcomes. Our research
team’s next step is to augment other digital KT tools to address
common acute conditions in LMICs; develop guidelines for the
adaptation of KT tools for different cultures, countries, and
contexts; and evaluate the effectiveness of these digital tools in
improving the health outcomes of children in LMICs.

Conclusion
The process of scaling up digital KT tools discussed in this
paper generated important new knowledge that contributes to
the science of KT. On a global scale, several ongoing initiatives
support scaling up successful digital health interventions.
However, cultural adaptation in KT strategies and tools is
critically important for the successful scale-up of digital health
solutions. These novel findings highlight the potential for digital
art-based KT tools, given their congruence with human
communication and learning approaches. Our findings suggest
that future research that involves digital art- and narrative-based
tools for KT is needed and worthwhile; in particular, assessing
these approaches with different types of clinical conditions (eg,
acute vs chronic health conditions) and different types of parents
(eg, demographics, educational levels, ethnic backgrounds) will
be helpful. Future research to evaluate the acceptability of KT
tools among local health care professionals and families as well
as rigorous effectiveness evaluations of these tools are critical
next steps to measuring the impact of KT tools on child health
outcomes.
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