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Abstract

Background: Pediatric surgery is associated with a risk of postoperative pain that can impact the family’s quality of life.
Although some risk factors for postoperative pain are known, these are often not consistently communicated to families. In
addition, although tools for risk communication exist in other domains, none are tailored to pediatric surgery.

Objective: As part of a larger project to develop pain risk prediction tools, we aimed to design an easy-to-use tool to effectively
communicate a child’s risk of postoperative pain to both clinicians and family members.

Methods: With research ethics board approval, we conducted virtual focus groups (~1 hour each) comprising clinicians and
family members (people with lived surgical experience and parents of children who had recently undergone surgery/medical
procedures) at a tertiary pediatric hospital to understand and evaluate potential design approaches and strategies for effectively
communicating and visualizing postoperative pain risk. Data were analyzed thematically to generate design requirements and to
inform iterative prototype development.

Results: In total, 19 participants (clinicians: n=10, 53%; family members: n=9, 47%) attended 6 focus group sessions. Participants
indicated that risk was typically communicated verbally by clinicians to patients and their families, with severity indicated using
a descriptive or a numerical representation or both, which would only occasionally be contextualized. Participants indicated that
risk communication tools were seldom used but that families would benefit from risk information, time to reflect on the information,
and follow-up with questions. In addition, 9 key design requirements and feature considerations for effective risk communication
were identified: (1) present risk information clearly and with contextualization, (2) quantify the risk and contextualize it, (3)
include checklists for preoperative family preparation, (4) provide risk information digitally to facilitate recall and sharing, (5)
query the family’s understanding to ensure comprehension of risk, (6) present the risk score using multimodal formats, (7) use
color coding that is nonthreatening and avoids limitations with color blindness, (8) present the most significant factors contributing
to the risk prediction, and (9) provide risk mitigation strategies to potentially decrease the patient’s level of risk.

Conclusions: Key design requirements for a pediatric postoperative pain risk visualization tool were established and guided
the development of an initial prototype. Implementing a risk communication tool into clinical practice has the potential to bridge
existing gaps in the accessibility, utilization, and comprehension of personalized risk information between health care professionals
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and family members. Future iterative codesign and clinical evaluation of this risk communication tool are needed to confirm its
utility in practice.

(JMIR Pediatr Parent 2022;5(3):e37353)   doi:10.2196/37353

KEYWORDS

eHealth; risk communication; risk; decision aid; pain; individualized risk; surgery; anesthesia; anesthetic; anesthesiology; focus
group; requirement definition; prototyping; prototype; pediatrics; pediatric; child; postoperative; prediction; digital health;
development; user feedback; patient feedback; user-centered design

Introduction

Background
Approximately 1 in 5 children experiences persistent
postoperative pain at 12 months following surgery [1], which
can substantially impact their quality of life, opioid
consumption, frequency of hospital visits, and overall trust in
the health care system [2]. Thus, improving pediatric pain
management [3] using a patient-centered approach [4] has
become a strategic priority at BC Children’s Hospital (BCCH,
where BC stands for British Columbia). Some risk factors for
pediatric postoperative pain have been previously identified
(eg, anxiety, poor pain coping skills, and pain catastrophizing)
[1,5-7]. In contrast, providing prehabilitation plans outlining
patient-specific interventions (eg, diet and nutritional
supplementation [8,9] and improving physical function and
exercise capacity [9-12]) have resulted in improved
postoperative outcomes (eg, decreased length of stay [13] and
reduced pain [14]). Combining identified risk factors for
postoperative pain and tailored interventions provides
opportunities to improve pediatric pain management to optimize
postoperative outcomes.

The use of risk communication tools prior to surgery can be
engaging and may result in the majority of patients
understanding their surgery-associated risks well [15,16].
Several surgical risk stratification scores/tools have been
developed to provide risk estimates with the goal of informing
and improving care [17]. Although preliminary, these tools have
enhanced patient risk comprehension, perceived quality of
preoperative clinical conversations, and physician prognostic
accuracy, and there is evidence they can decrease length of
hospital stay [18]. However, a recent scoping review identified
that only 7 (<1%) of 796 screened studies both described the
methods used to calculate personalized risk and communicated
these findings directly to the patient or health care professional
or both [18], and many tools have failed to include
patient-centered design principles [15,19]. Finally, risk
communication tools should apply best practices when
communicating information to patients, including the use of
plain language and pictographs to present information visually
[20].

Currently, there are no best practices for designing risk
communication technologies for use within complex clinical
settings. As such, tool/score development would benefit from
applying patient-oriented research methods [21-23],
user-centered design principles [24], and human factor
engineering methods [24-27] to elicit design requirements that

effectively communicate procedure-associated risks to both
families and clinicians.

Objectives
Our long-term goal is to reduce the incidence of postoperative
pain and long-term opioid use by developing a risk prediction
tool, which will generate risk scores from health care data using
machine learning techniques, to guide clinicians and family
members in informed and collaborative decision-making to
reduce these risks or mitigate their effects. The purpose of this
study is to define the requirements and features for a potential
prototype risk visualization and communication tool by
conducting focus groups with our expected end users (ie, parents
and clinicians) and to apply human-centered design principles
to generate an initial prototype.

Methods

Study Design
We conducted a semistructured qualitative study with a
convenience sample comprising parents of children who had
previously undergone surgery, adults with lived pediatric
surgical experience, and clinicians (ie, attending physicians and
nurse practitioners) who work at the BCCH.

Ethical Considerations
Ethical approval was obtained from the Children’s & Women’s
Health Centre of British Columbia Research Ethics Board,
University of British Columbia (H20-00613; date of approval
October 20, 2020; principal investigator [PI] M. Görges). Our
findings are reported in accordance with the Consolidated
Criteria for Reporting Qualitative Research [28].

Participants
Clinicians were approached via departmental email distribution
lists. Parents were recruited through email lists obtained from
the BCCH patient experience office, as well as in person in the
Anesthetic Care Unit during their child’s hospital visit. Adults
with previous childhood surgery were recruited via provincial
research networks (ie, Reach BC and the BCCH patient
experience office e-network). After a trained research team
member described the study in detail, informed consent was
obtained by research staff in person or virtually, with electronic
consent documented using Research Electronic Data Capture
(REDCap, Vanderbilt University, Nashville, TN, USA) [29,30].
In our reporting, parents and participants with pediatric lived
experience are not distinguished and are collectively referred
to as family members in the results to protect their privacy.
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Due to the focus groups being conducted virtually, participants
were required to have an internet connection, have access to an
electronic device with a camera, and be proficient in English.
To encourage participation in the study, participants were
remunerated CA $25 (US $19.39) per hour for their expertise
and time. Panels of approximately 3-5 family members or 3-5
clinicians were targeted for each focus group.

Data Collection
A brief prestudy questionnaire, administered via REDCap [30],
collected participants’ demographic information. Next, 2
research team members with expertise in qualitative methods
conducted 6 virtual focus groups between December 2020 and
August 2021 using Zoom videoconferencing software (Zoom
Video Communications, San Jose, CA, USA); 1 researcher
facilitated the sessions (author MG or MDW), while another
research team member took notes and relayed additional prompts
for consideration by the facilitator (author MDW or KC); only
the 2 research team members and recruited participants attended
each session. Due to potential power dynamics, these sessions
were conducted using separate groups for clinicians and family
members. At the start of each focus group, each study team
member introduced themselves, described their role in the study,
and had participants introduce themselves in a similar manner.
Next, the facilitator provided a brief overview of our research
program, including some background on the use of machine
learning in health care and difficulties in communicating
procedure-associated risk.

Each focus group session had 2 parts. First, open-ended
discussion was structured around 4 themes: (1) how
procedure-associated risks (in general) were communicated to
families, (2) whether this risk information was clearly
understood by families, (3) what tools/methods were typically
used to illustrate these risks during the clinical consultation,
and (4) whether participants currently used any digital health
tools. Second, participants were shown examples of existing
risk communication tools [31,32] to elicit preliminary design
requirements and visualization preferences to inform prototype
development. While viewing examples, participants were
prompted to tell researchers their general thoughts on the designs
(eg, whether they liked/disliked the design and how these
designs could be improved). No repeat interviews were
conducted, but we invited participants back for future codesign
sessions at the end of each session. Sessions lasted
approximately 1 hour, were audio-recorded, and then were
digitally transcribed. Participant names were replaced by
sequential identifiers, and transcripts were verified by a research
team member (KC) rather than participants due to the
practicality of conducting sessions online.

Data Analysis
Focus group transcripts were analyzed using NVivo (QSR
International, Melbourne, Australia), and results were
summarized using thematic analysis [33]. Two research team
members (MDW and KC) independently reviewed 2 transcripts
and used inductive coding [34] to organize transcript text by
theme, subtheme, and participant type [35]. These researchers
then compared interpretations and developed consistent codes.
This coding framework was then applied to the remaining 4

transcripts (ie, deductive coding) [34]; however, the 2
researchers discussed any additional themes that emerged after
coding these remaining transcripts, resolving any further
discrepancies, and inductively modified the coding framework
to ensure that key concepts were not missed. Due to the
qualitative nature of the study, we did not estimate a target
sample size. Alternatively, we implemented a saturation criterion
(ie, additional data collection and analysis lead to informational
redundancy) [36]; specifically, 2 research team members (MDW
and KC) determined that similar comments and concerns were
repeatedly discussed across focus groups and that data saturation
had occurred.

Finally, prominent themes that emerged from focus groups (see
the Results section) were used to generate design requirements
for a prototype risk communication tool. Participant responses
to the open-ended questions defined when and how our tool
would be used and suggested points in the clinical process that
need to be addressed and potentially improved, whereas
feedback on the sample visualizations provided information to
design the prototype for desirability and accessibility. Our
prototype was developed using an iterative process in which
the research team created, discussed, and revised a preliminary
prototype using Figma (Figma Inc, San Francisco, CA, USA)
to serve as the baseline for future codesign and pilot evaluation
sessions, which may include mixed sessions with clinicians,
people with lived surgical experience, and various family
members (ie, parents, children, or adolescents).

Results

Demographics and Questionnaire Results
In total, 19 participants, including 10 (53%) clinicians (4, 40%,
nurse practitioners, 6, 60%, physicians) and 9 (47%) family
members, attended 6 focus group sessions with 2-4 participants
per session; 4 family members could not be contacted after
consenting, 1 declined due to lack of interest and availability,
and 1 clinician refused while being approached, due to limited
availability. Participants included 15 (79%) females, and 13
(68%) of 19 participants were under 49 years of age. Clinicians
worked in anesthesiology and pain management, or
surgical/perioperative nursing. Family members included 7
(78%) with either a certificate (university/nonuniversity) or
university degree and 2 (22%) with a high school diploma (or
equivalent).

Procedure-Associated Risk Communication in
Practice: Key Themes

Risk Communication Process Overview
Clinicians indicated they consider risk based on both the
patient’s medical history and the specific procedure. Next, they
approach family members with a preformulated care plan, which
entails discussing the typical patient postoperative experience
and any specific concerns that might contribute to increased
risk of pain. Clinicians believed it was their responsibility “to
try and be unbiased” (clinician 1) and ensure that they “have
an honest conversation” (clinician 2) with families to ensure
that procedural consent is “not forced upon them in any way”
(clinician 2). Clinicians largely did not “mention any of the
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more severe [or] scary risks that could lead to poor outcomes”
(clinician 3) unless it had a high probability of occurrence, it
was related to a specific procedure with well-established risks
(eg, epidural catheter insertion), or the family had specifically
requested further information.

Most family members described a similar risk communication
process, felt that the procedure’s associated risks were
effectively described, and felt that they were adequately
prepared. However, some family members indicated that risk

had not been adequately described, for example, in the context
of emergency surgery, and 1 indicated that “there's a very
standard list of the risks associated with the surgeries that
clinicians go through, including pain, but very little discussion
around contextualization of these risks” (family member 1).

Hence, we identified a design criterion that risk information
should be presented clearly and with appropriate
contextualization (requirement R1.1; see Table 1).

Table 1. Procedure-associated risk communication in practice and identified design and feature requirements from focus groups with clinicians and
family members.

DescriptionRequirement

The risk information should be presented clearly and with appropriate contextualization.R1.1

Risk information should include a numeric risk score that is contextualized.R1.2

Preoperative family preparation for their surgical visit should be facilitated by presenting risk information with appro-
priate checklists.

R1.3

Risk information should be provided using a digital tool to facilitate recall and sharing with other family members.R1.4

The risk tool should include specific prompts to ensure family member comprehension of the risk information presented.R1.5

Generalized Risk Statements Used for Clarification
Clinicians explained that they typically describe the severity of
a procedure-associated risk descriptively (eg “low,” “moderate,”
or “high”) but may provide a numerical representation with a
comparative example for contextualization, such as “There is
an approximately 1 in 10,000 risk of [a] motor vehicle accident
on the way to the hospital, which is similar to the risk of a
significant issue or complication with the anesthetic, and that
makes it very rare” (clinician 4).

Although families generally agreed that risk was communicated
effectively, most had difficulty recalling how risk was
specifically conveyed: “I believe [in our initial consultation]
the clinician was giving numbers…He may have added, like, a
comparison, or an anecdote, but I don't recall any specifics of
that” (family member 2). Participants suggested that providing
a real-life comparative scenario, such as “winning the CA $2
million jackpot,” would contextualize risk statements and “be
easier to remember” (family member 3).

Thus, we identified a design criterion that risk information
should include a numeric risk score that is contextualized
(requirement R1.2).

Methods Used to Communicate Risk in Clinics
Clinicians said that although risk was most frequently explained
verbally, some clinicians used whiteboard or paper-and-pencil
illustrations, checklists of risks/complications for procedures,
existing clinical tools (eg, the Faces Pain Scale), or medical
equipment (eg, an epidural catheter) as educational adjuncts to
explain aspects of the procedure. When discussing a complex
surgical procedure (scoliosis correction), a clinician used “a
preprinted list of risks that I go through for every spine patient,
which I tick off when I'm seeing the family…I then give the
risk checklist to the family, which has the percentage of risk at
the top” (clinician 4).

Family members agreed that risk was predominantly
communicated verbally and that educational material, such as
pamphlets and checklists, provided during the preoperative
consultation were informative and, if not lost, could help
preparation and stress reduction for the surgical visit.

We identified a design criterion that risk information should
provide a preoperative opportunity to help family members
prepare for their surgical visit (requirement R1.3).

Experience with Health Technology to Communicate
Risk
Clinicians stated that they typically do not use health technology
to communicate risk information to patients, though some use
it for their own learning or when teaching trainees and others.
Clinicians also provide preoperative education via locally
developed or curated videos about what to expect on the day of
surgery. Some family members believed digital communication
was “a little bit easier to find, maintain, and store” (family
member 2) and reported using smartphone calendars and
reminders for appointments and medication adherence.

We identified a design criterion that risk information should be
provided as a digital tool (with the option of a hard copy) to
facilitate recall and sharing with other family members
(requirement R1.4).

Family Member Comprehension of Risk
Despite clinicians’ insistence that family members are informed
of the risks associated with a procedure, most participants
recognized that they were not asked whether they specifically
comprehended the risk information presented. As a clinician
indicated regarding risk comprehension, “I do not routinely ask
patients to repeat back to me what I've said” (clinician 5).
Clinicians generally indicated that the last question is always
“Do you have any questions?” and that one would assume “if
something wasn't understandable to the family, then they would
ask at that time” (clinician 4); if there are no further questions,
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it is assumed that family members adequately understand the
given risk(s). As outpatient surgery is common in pediatrics
and perioperative discussions are particularly time limited,
clinicians highlighted that day surgery visits allow little
opportunity to elaborate on risks and resolve questions and
indicated that risk communication should ideally occur at a
preoperative consultation.

Family members further indicated that contacting staff to answer
questions was difficult and often resulted in them using the
internet for answers instead; for example, “I was trying to reach
the nurses and the hospital clinic and there was no answer, and
after 3 days, a nurse called me and then she explained [the
discharge instructions]. Other than that, my only help was
Google” (family member 4). As the consultation is “meant to
inform the patient’s decision of what to expect from the surgery
and whether or not to have it” (family member 5), assessing
comprehension would allow clinicians “to very quickly help
educate and correct any misconceptions [or] to readjust the
patient’s understanding of what those risks are” (clinician 6).

We identified a design criterion that the risk tool should include
specific prompts for use by both clinicians and family members

to ensure comprehension of the risk information presented
(requirement R1.5).

Additional Feature Considerations Indicated from
Critically Reviewing Risk Communication Tool
Examples

Multimodal Presentation of the Risk Score
Participants suggested that risk information should be presented
in a multimodal format; this finding was succinctly indicated
by a participant that the risk communication tool needs to
“maximize the likelihood of finding an approach that any given
viewer is going to be able to effectively comprehend” and
“accessible and diverse enough in its application to be easy for
the clinicians to use as well” (family member 5).

We identified a design criterion that presentation of the risk
score should be multimodal and include a simple graphical
visualization and that the score should be contextualized with
text indicating the percentage and a descriptive risk severity (ie,
mild, moderate, or severe) (requirement R2.1; see Table 2).

Table 2. Additional design and feature considerations indicated from viewing risk communication tool examples with clinicians and family members.

DescriptionRequirement

Presentation of the risk score should be multimodal and include a simple graphical visualization, contextualized with
text, and a descriptive risk severity (ie, mild, moderate, or severe).

R2.1

Color coding should be based on nonthreatening and a color-blindness-friendly palette (ie, shades of blue) to represent
severity.

R2.2

Information should be provided about how the risk prediction score was derived by including the most significant factors
that contribute to that patient’s level of risk.

R2.3

Risk mitigation strategies should be provided to help family members potentially decrease the patient’s level of risk.R2.4

Appropriate Color Coding of Risk Visualization
Participants recognized that color coding the score may be
problematic for users who are color blind and that, for example,
using red may indicate danger/harm to the reader, which might
contradict the clinician’s responsibility to communicate “risk
in a nonthreatening, nonfrightening way to the family” (clinician
2). However, some clinicians felt that a color, such as red, could
be immediately illustrative and attract their attention to modify
a patient’s care plan.

Hence, we identified a design criterion that color coding should
be based on a nonthreatening and color-blindness-friendly
palette (ie, shades of blue) to represent severity as 1 mode of
risk presentation (requirement R2.2).

Provide Patient Risk Factors and Mitigation Strategies
to Allow Agency Over Care
Participants indicated that they would want to see information
indicating “what the risk factors actually are and why that patient
is high risk” (clinician 7). Clinicians anticipated that clearly
identifying these patient risk factors and providing appropriate
risk mitigation strategies would give family members “a sense
of control, a sense of something to work on to improve their
postsurgical outcomes” (clinician 7). Family members
acknowledged that having accurate information prior to surgery

would make them feel more prepared and would be better than
potentially unreliable online resources. Participants suggested
that sharing this resource digitally or giving family members a
hard copy to take home would improve information accessibility
and retention.

We identified a design criterion that the most significant factors
that contribute to that patient’s current level of risk should be
presented (requirement R2.3). We also identified that risk
mitigation strategies should be provided to potentially decrease
the patient’s level of risk (requirement R2.4).

Identified and Implemented Design Requirements
Resulting in Prototype Generation
Prominent design and feature requirements that informed the
development for our prototype risk communication tool (Figure
1) are summarized in Tables 1 and 2. The initial prototype had
5 sections: (A) demographics and clinical characteristics (not
a requirement from the focus groups but included practically
to facilitate future implementation in a clinical setting), (B) a
color-coded risk scale with a textual statement and plots to
present the individual’s level of risk and the top factors
contributing to the score (requirements R1.1, R1.2, R2.1, R2.2,
and R2.3), (C) mitigation strategies that patients could follow
to reduce their risk of postoperative pain (requirements R1.3
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and R2.4), (D) a checklist of questions that family members or
clinicians can use to ensure that risk information is understood
(requirements R1.3 and R1.5), and (E) a section for users to
take notes during the consultation to facilitate recall and sharing

with other family members (requirement R1.4). The design fits
on a traditional 8.5- × 11-inch letter paper for printing but is
also suitable for a web-based application and could be adapted
for tablets/smartphones (requirement R1.4).

Figure 1. Initial prototype of a potential risk communication tool. (A) Indicates patient demographics and clinical characteristics. (B) Provides a
low-medium-high color-coded risk scale with a textual statement and plots to represent the individual’s level of risk and the top factors contributing to
the score. (C) Provides mitigation strategies for patients to decrease their chance of pain after surgery. (D) Provides a checklist of questions for patients
to consider before leaving their appointment. (E) Provides a blank box for clinicians or family members to take notes during the clinical consultation.
BC: British Columbia.

Discussion

Principal Findings
Participants indicated that anesthetic and pain risk is typically
communicated verbally to patients and their family members,
with its severity expressed descriptively or numerically or in
both ways, which may be expanded upon with a comparative

example for contextualization. It was deemed imperative that
family members be provided with risk information and then
allowed time to reflect and follow up with questions or concerns.
Participants specified the following key design requirements
and feature considerations: (1) present risk information clearly
and with contextualization, (2) quantify the risk and
contextualize it, (3) include checklists for preoperative family
member preparation, (4) provide risk information digitally to
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facilitate recall and sharing, (5) query the family member’s
understanding to ensure comprehension of risk, (6) present the
risk score using multimodal formats, (7) use color coding that
is nonthreatening and avoids limitations with color blindness,
(8) present the most significant factors contributing to the risk
prediction score, and (9) provide risk mitigation strategies to
potentially decrease the patient’s level of risk. Our initial risk
communication tool prototype embodies all identified
requirements and features.

Comparison With Prior Work
Using iterative feedback from patient partners and a
multidisciplinary team of clinicians, researchers at the Ottawa
Hospital developed the Personalized Risk Evaluation and
Decision Making in Preoperative Clinical Assessment
(PREDICT) risk score [37]; this tool generates a multimodal
risk analysis composed of numerical absolute risks, a pictograph,
brief contextual statements, and guiding questions to encourage
discussion of their care and facilitate shared decision-making
[37]. Importantly, participants using the PREDICT app had
significantly better knowledge of their risk profile, reported
lower anxiety, and reported higher satisfaction scores relative
to the standard of care, and no surgeries were cancelled as a
result of exposure to the risk score [37]. This suggests that
communicating individualized risk in a clear and concise
multimodal format has the potential to improve clinically
relevant outcomes and ensure that patients are informed of
procedure-associated risks. Although the PREDICT app had
substantially different outcome assessments (ie, morbidity,
mortality, and expected length of stay) and targeted adults,
compared to our proposed pediatric risk score (ie, postoperative
pain), focus group participants indicated similar design
requirements. The PREDICT app communicated risks as
population-informed personalized risks (eg, “For people like
you who had this surgery, 10 of 100 had a serious complication
postsurgery.”) [37], whereas our prototype indicates the
individual’s risk (ie, “There is a 38% chance your child will
experience moderate-to-severe postoperative pain.”). As such,
future iterations of our prototype may need to assess which
phrasing choices end users prefer to effectively indicate their
level of risk.

A study from the University of Toronto used semistructured
interviews with end users and key stakeholders to establish
design requirements for a risk communication tool to predict
radiation toxicity risk for patient with cancer using machine
learning [32]. Their user interface requirements included patient
information, variables associated with risk prediction, prediction
accuracy, integration of user feedback into the tool, links to
validation studies, the outcome’s expected time frame (eg, risk
in the next 30 days), and a graph of risk over time [32]. Our
prototype includes similar design requirements; yet, the Toronto
team identified 2 additional requirements to consider: (1)
indicating changes in the predicted risk over time and overlaying
this information with clinical events, which has the potential to
both illustrate the clinical impact that tailored risk reduction
strategies have on a patient’s level of risk and provide insight
into why that risk increased/decreased, and (2) including a
feedback mechanism in the application’s user interface to assess
the agreement between clinical judgment and tool

prediction/recommendation (ie, “Do you agree with this
prediction? Did you follow the recommendation?”) [32]. This
feature may enable early assessment of any discrepancies
between our model’s prediction and the clinical utility of
resulting recommendations and, hence, may be a useful addition
to our risk communication tool.

A recent study surveyed communication needs and preferences
of pediatric patient families and indicated that their primary
preoperative concern was complications/risks associated with
the procedure/treatment, which highlights the importance of
effective risk communication [38]. Verbal communication was
the preferred modality, but many families indicated that a list
of complications, percentages, and diagrams were also desirable
[38]. Although our prototype includes a multimodal risk score,
clinicians should present the risk score to patients and their
family members. Families also prefer to resolve queries
following discharge over the telephone, a short message service
app, or email, and the most important element of a “good”
perioperative experience is effective communication with the
health care team [38]. Thus, implementing communication
features in our risk tool may be necessary for successful
implementation.

Finally, pain risk communication may have significant nocebo
effects (ie, where unintended negative suggestions/phrasing
about a treatment/procedure result in increased adverse events)
[39], such as loss of appetite, nausea, itching, and stomach pain
[40]. Phraseology is important [39], and framing an opportunity
to improve future patient comfort by identifying relevant and
modifiable risk factors, instead of highlighting risks of pain and
unmodifiable risk factors, might reduce these potential nocebo
effects. As 1 of the design requirements of our prototype is to
present risk in a nonthreatening manner, we may wish to limit
the use of the initial prototype to clinicians, while developing
a version that focuses on “optimizing comfort” rather than
“reducing pain” for sharing with family members. Similar to
the PREDICT app [37], we should consider tracking child and
parent anxiety levels, user satisfaction, and surgery cancelations
when our tool is used to confirm that its presentation does not
result in unintended consequences that could impede recovery
following surgery.

Limitations
Our clinician participants comprised a relatively small cohort
of anesthesiologists and nurse practitioners, which represents
a sampling bias [41] that may limit the transferability (ie,
external validity) [42] of our findings to other hospital sites and
settings, as well as to other health care professions. As such, a
larger and more diverse cohort of health care team members
(eg, surgeons, physiotherapists, psychologists, and medical
office assistants), and family members, may be desirable in
future studies; we plan to recruit a wider range of health care
workers for our codesign and pilot evaluation sessions. As
children have the right to acquire information pertinent to their
health and well-being [43], it may also be imperative to include
children over 7 years old in future sessions to facilitate future
implementation in pediatric care. Next, our focus groups
comprised only English-speaking participants, which may have
further limited transferability; language interpretation services
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and closed captioning (when virtual) were offered during
recruitment but will be highlighted for future sessions. Although
focus groups were conducted virtually, our sample may not be
representative of harder-to-reach communities, and our tool
may lack some requirements for effectively communicating risk
with them. Furthermore, our focus groups comprised separate
cohorts of clinicians in one set of meetings and family members
in another set, which limited interactions among participants.
Due to the potential power imbalance between family members
and clinicians, we decided to conduct these initial focus groups
separately. Given the users’ previous education level, the risk
score may be difficult to interpret and may not clearly guide
clinical decision-making, but this was beyond the scope of our
current study. Lastly, our risk score prediction statements and
interpretations (eg, 38% chance of moderate-to-severe pain
following surgery) were generated by the research team from
the identified requirements as examples and do not represent
definitive interpretations of these concepts. Although

participants did not provide feedback on our current findings,
we plan to conduct mixed group codesign workshops to further
develop the prototype and obtain qualitative feedback on the
tool prior to usability evaluation.

Conclusion
Our study identified several design requirements for
personalized risk communication, such as presenting risk in a
nonthreatening/nonfrightening manner; providing a
comprehensive multimodal format, including top contributing
variables to the pain risk score; providing a comprehension
checklist; and providing potential risk reduction strategies.
Although further family-centered design and clinical evaluation
are needed, we envision that implementing a risk communication
tool into clinical practice has the potential to bridge existing
gaps in the accessibility, utilization, and comprehension of
personalized risk information between health care professionals
and family members of pediatric surgical patients.
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Abstract

Background: The Early Intervention Program (EIP) was a 10-week, blended, in-person and online lifestyle intervention for
families with children who were off the healthy weight trajectory. The engagement pattern and the dose response of EIP have
not been examined.

Objective: The aims of this paper are to examine families’ engagement patterns with the EIP and to evaluate the dose-response
relationship between EIP engagement patterns and physical activity and healthy eating–related outcomes at 10 weeks.

Methods: Families with children (8-12 years old) who are off the healthy weight trajectory (child BMI ≥85th percentile for age
and sex) were recruited. Pre- and postintervention questionnaires assessed child lifestyle behaviors, parental support behaviors,
family lifestyle habits, as well as parental physical activity and healthy-eating identity. Hierarchical cluster analysis of both
in-person and online components was used to classify engagement patterns. Regression analysis assessed differences in outcomes
by engagement groups.

Results: Two distinct clusters of engagement groups were identified (N=66), which were in-person (IP; n=40, 61%) and in-person
+ online (IP+; n=26, 39%) engagement. Relative to the IP group at week 10, IP+ showed a greater child moderate-to-vigorous
physical activity level (1.53, SD 0.56; P=.008), child physical activity confidence (1.04, SD 0.37; P=.007), parental support for
child physical activity (5.54, SD 2.57; P=.04) and healthy eating (2.43, SD 1.16; P=.04), family habits for physical activity (3.02,
SD 1.50; P=.049) and healthy eating (3.95, SD 1.84; P=.04), and parental identity for physical activity (2.82, SD 1.19; P=.02).

Conclusions: The online EIP portal complemented the in-person sessions. Additional engagement with the portal was associated
with greater improvements in child physical activity and parental support behaviors, habits, and identity for physical activity.

(JMIR Pediatr Parent 2022;5(3):e36770)   doi:10.2196/36770

KEYWORDS

engagement; dose response; childhood obesity; web-based intervention; child; obesity; weight; web based; intervention; family;
families; lifestyle; parent; parental support; healthy eating; family support; physical activity; diet; exercise; fitness; online portal

Introduction

The rising prevalence of childhood obesity worldwide is a major
public health concern. In Canada, the combined prevalence of
overweight and obesity among children and adolescents
increased from 23% in 1978-1979 to 35% in 2004 [1]. Recent

data suggest that the prevalence of childhood overweight and
obesity has stabilized in the last decade; however, over 31% of
children and adolescents (aged 6-17 years old) are still
overweight (18%) or obese (13%) in Canada [1]. In 2017-2018,
the prevalence of obesity among children and adolescents aged
2-19 years was 19.3% in the United States [2]. The latest data
from England suggest that 25.5% of the children between the
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ages of 10 and 11 years were obese, and 15.4% were overweight
[3]. The rising prevalence of being overweight and obesity
among children in these counties has been associated with
several lifestyle factors including physical inactivity, unhealthy
eating patterns, and insufficient sleep [4].

Childhood obesity has been linked to several physiological and
psychological consequences throughout childhood [5,6]. For
example, children with obesity are more likely to be diagnosed
with chronic conditions such as heart disease, which were once
only identified in adults [7]. Further, obesity that develops
during childhood often continues into adulthood and is
associated with shorter lifespans and lower quality of life [6].
Consequently, the development of lifestyle interventions for
childhood obesity treatment and prevention have become a
priority for public health agencies globally.

Family-focused behavioral interventions aimed to promote a
healthy lifestyle, such as regular physical activity and a healthy
diet, are one of the principal approaches for the management
of obesity among children [8,9]. Parental involvement is a key
component in family-based interventions since parents provide
their children with the necessary support for adopting a healthy
lifestyle in the home environment [10,11]. Family-based
interventions targeting children aged 8-12 years can be
particularly effective in managing childhood obesity. Prepuberty
children have potential to grow in height, which can enable
them to return to healthy growth parameters in the normal course
of growth if their weight is controlled [12,13]. Children in this
age group can be more flexible than adults in their ability to
change behaviors, because they are just beginning to develop
self-regulation skills for healthy living [12]. Several randomized
controlled trials have demonstrated that family-focused behavior
interventions delivered in person can be effective strategies to
manage childhood obesity [8,9]. However, due to the
requirements of in-person interventions such as travel to a
location or missing work responsibilities, their structures are
often limited in flexibility and scalability [14]. Emerging
evidence has indicated the inclusion of digital technologies (eg,
smartphones, tablets, computers, and wearables) in conjunction
with in-person, family-based interventions, which may allow
researchers to increase both program outreach and provide
flexibility for families [15,16].

The Early Intervention Program (EIP) implemented a blended
design including both in-person and online components to
promote healthy lifestyle intervention for off-trajectory children
(ages 8-12 years with a BMI ≥85th percentile) and their families
in British Columbia (BC), Canada. The blended intervention
design can help improve program delivery flexibility [16]. The
EIP curriculum integrated the Multi-Process Action Control
(M-PAC) framework, and emphasized behavior change
techniques such as goal setting, self-monitoring and feedback,
as well as social support [17]. Intervention activities focused
on behavior change skills that enabled children and their families
to develop regular physical activity and healthy dietary
behaviors. Our team recently evaluated the effectiveness of the
EIP. Our results suggested that children in the EIP blended
intervention, relative to control, significantly improved in
moderate-to-vigorous physical activity (MVPA), as did parental
support for healthy eating and physical activity [18].

Currently, families’ engagement patterns with the EIP program
have not been examined. Both the online and in-person
intervention components may influence participants’ ability to
achieve the desired behavior outcomes. The relationship between
intervention engagement (dose) and intervention outcome
(response) is an important outcome for digital health intervention
[19]. Previous studies have shown that intervention engagement
was associated with improvements in physical activity and
health-related outcomes [14,19]. Currently, there is a lack of
studies examining the dose-response relationship for blended
family-based healthy lifestyle interventions for off-trajectory
children.

Thus, the study objectives were as follows: (1) to examine
families’ engagement patterns with the EIP; and (2) to evaluate
the dose-response relationship between EIP engagement patterns
and physical activity and healthy eating–related outcomes at 10
weeks. We hypothesized that there were distinct patterns of
program engagements, and participants who demonstrated a
greater engagement with the intervention would show greater
improvements in lifestyle behavior outcomes.

Methods

Study Design
This study was a secondary analysis of data from a trial
evaluating the effectiveness of EIP (October 2018 to March
2019) [18] and EIP scale-up evaluation (April 2019 to
September 2019). All participants enrolled in the EIP
intervention during October 2018 to September 2019 were
included in this study. EIP was delivered at one of the following
local community centers in BC, Canada: Prince George (YMCA
of Northern BC); Kelowna (YMCA of the Okanagan); Surrey
(Tong Louie YMCA); Surrey (City of Surrey); Burnaby (City
of Burnaby); and Greater Victoria (Westshore Recreation and
Parks Society). Recruitment strategies included the following:
newspaper advertisements, letters, and email blasts to provincial
networks and organizations; posters and rack cards displayed
in recreation centers, public community spaces, medical offices,
and schools; and social media advertisements.

Ethics Approval
Informed consent was obtained from all parents, and children
were asked to complete an ascent form confirming that they
understood the terms of participating in the study. Participant
confidentiality was maintained throughout the study by having
no participant names on any of the data. This study was
approved by the University of Victoria and University of British
Columbia Research Ethics Boards (BC18-024).

Participants
The inclusion criteria were children between the ages of 8 and
12 years who are ≥85th percentile BMI for age and sex [20].
The program required the participation of at least one parent,
caregiver, or legal guardian along with the children. The
exclusion criteria were children with known health issues such
as cardiovascular disease, mental health issues, or eating
disorders; children who had a BMI of <85th percentile; and if
the parent and child were unable to communicate in English.
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Early Intervention Program
EIP represents a community-based delivery model that was
theoretically informed by the M-PAC framework, which
emphasizes social cognitive approaches to facilitate intention
formation and the adoption of action control through
self-regulation, including an action control maintenance phase
where a behavior becomes habitual and self-identified [17]. EIP
was developed to complement the existing childhood obesity
management program in BC, Canada (HealthLink BC Eating
and Activity Programme for Kids: telephone-based support
program for children who were overweight; Shapedown: a
clinical-based program for children with BMI ≥97th percentile
for age and sex).

Intervention activities were designed to instruct and support
children and parents in learning about and experiencing
supportive lifestyle behaviors (eg, increased physical activity),
positive mental health strategies (eg, gratitude and appreciation
circles), and behavior change techniques (eg, goal setting,
feedback, and monitoring).

The 10-week EIP included weekly interactive in-person group
sessions and online activities. A minimum of 5 families were
needed to run the intervention at each program site. Group
sessions were held once a week for 90 minutes and included
family physical activity; child-only physical activity aiming at
improving enjoyment, confidence, motivation, and fundamental
movement skills; and parent-only group discussion to identify
barriers and strategies for promoting healthy lifestyle behaviors.
Following the in-person sessions, 10 weekly online interactive
lessons were made available to the families using a web portal.
The weekly online lessons complemented the in-person sessions
by offering additional resources about healthy living, weekly
physical activity challenges, family recipes ideas, personal
diaries for family goal setting and monitoring, and an online
discussion forum. Families were encouraged to complete weekly
self-directed online portal activities. The in-person group session
content was also made available on the portal in case families
were not able to attend the weekly sessions.

Study Procedure
Study data were collected by a research assistant at baseline
and 10-week follow-up at each study site. The parents and
children completed a survey prior to attending their first session
and final program sessions. Demographic information (ie,
ethnicity, parent education, and annual household income) was
collected at baseline.

EIP Engagement Metrics

In-Person Engagement
This was calculated using the total number of in-person sessions
attended over the 10 possible occasions a family could attend
the in-person component of the intervention. Session attendance
was recorded by site facilitators if the participant was present
for the entire in-person session.

Web Portal Log-in Frequency
The total number of log-ins consisted of the number of times
the families logged onto the online EIP portal throughout the
EIP program. All modules could be completed during a single

log-in occasion; however, the participants were allowed to log
in as many times as they wished.

Weekly Online Minutes
The average minutes per week a family spent logged into the
portal was recorded. The average weekly time was calculated
by dividing the total time by 10 (the length in weeks of the EIP
program).

Percentage of Online Content Accessed
Data were captured for each distinct weekly lesson webpage a
family accessed. A total of 111 webpages contained content
regarding behavior improvements, such as strategies to improve
physical activity, different healthy recipes, as well as family
physical activity and healthy eating challenges.

Child Measures

Physical Activity
Weekly MVPA was assessed using a child physical activity
questionnaire that was based on the guidelines provided by the
Physical Activity Questionnaire for Older Children (=.79) [21].
In order to determine the days per week of MVPA, children
were asked to indicate how many days over the course of the
previous week they were physically active for a total of at least
60 minutes, including all the time they spent doing activities
that increase their heart rate or made them breathe hard.

Physical Activity Confidence
Physical activity confidence was measured using the
Patient-centered Assessment and Counselling for Exercise
questionnaire (=.75) [22]. This questionnaire included a 5-point
Likert scale that assessed if a child felt confident preforming
physical activity when they felt sad; whether they dedicated
time to preform physical activity; whether they could maintain
a commitment to physical activity when their family wanted to
do another activity; whether they woke up early to perform
physical activity; whether they continued to perform physical
activity when they had school work; and if they still preformed
physical activity despite poor weather conditions (ie, rainy or
humid days).

Dietary Behaviors
Fruit, vegetable, and sugary sweetened beverages intake were
assessed using questions from the Centre for Disease Control
and Prevention Behavioral Risk Factor Surveillance System
7-day recall (intraclass correlation coefficient=0.50) [23].

Parental Measures

Parental Support for Healthy Eating and Physical
Activity
Three items were adapted from previous research [24,25]. The
eating items were scored on a 1 (not at all) to 4 (every day),
which began with the following stem: “During a typical week,
how often have you or a member of your household.” The items
were as follows: “Encouraged your child to eat more fruit,”
“Encouraged your child to eat more vegetables,” and “Bought
fruit or vegetables that you know your child likes.” The physical
activity items were scores on a scale of 1 (strongly disagree) to
5 (strongly agree) and were as follows: “I watch my child play
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sports or participate in other activities such as martial arts or
dance,” “I enroll my child in sports teams and clubs such as
soccer, basketball, and dance,” and “I take my child to places
where he/she can be active.”

Family Habits for Eating and Physical Activity
Family healthy eating and physical activity habits were
measured using The Self-Report Index of Habit Strength, which
included a 5-point Likert scale and questions such as the
following: “preparing and eating healthy meals and snacks is
something I do automatically…” and “participating in physical
activity as a family is something we do without thinking” [26].

Parental Identity for Healthy Eating and Physical
Activity
Three items, adapted from the role identity subscale of the
Exercise Identity Scale measured identity for eating (α=.82)
and physical activity (α=.88) [27]. The eating items were as
follows: “I consider myself an individual who prepares healthy
food and beverage choices;” “When I describe myself to others,
I usually include my commitment to eating healthy;” and
“Others see me as someone who regularly eats healthy.” The
physical activity items were as follows: “I consider myself an
exerciser;” “When I describe our family to others, I usually
include something about our physical activities;” and “Others
see us as a family that is regularly active.” Each item was scored
on a scale that ranged from 1 (strongly disagree) to 5 (strongly
agree).

Data Analysis
Patterns in missing data were examined for each of the behavior
outcomes separately to ensure that the data were missing
completely at random. Missing data were imputed using the
data using baseline observations carried forward. Hierarchical
cluster analysis by means of the Ward method was used to
explore EIP engagement patterns [28]. The engagement data
(ie, weekly in-person attendance, frequency of online log-ins,
percentage of online portal content accessed, and average weekly
time spent engaging with the online EIP portal) were converted
into z-scores and included in the cluster analysis. The
hierarchical cluster identified the two following clusters: (1)
families that mostly engaged with in-person (IP) sessions; and
(2) families that engaged with both in-person and online (IP+)
sessions.

Independent t tests were used to explore whether the baseline
family characteristics differed between the patterns of
engagements for continuous variables (eg, child and parent
outcome measures). Chi-squared tests were used to explore
differences between the engagement groups for categorical
variables (eg, child ethnicity, family income, and parent
education).

Linear regressions were used to compare whether child and
parent outcome measures differed at follow-up between the 2
engagement groups. Each regression model was adjusted for
baseline values of our dependent variable. Data were analyzed
using SPSS V26.0 (IBM Corp). The statistical significance
criterion was set to P<.05.

Results

EIP Engagement Patterns
The cluster analysis revealed 2 distinct engagement clusters,
which were families that engaged mostly with the IP sessions
(n=40) and families that engaged with the IP+ sessions (n=26).
We did not observe significant baseline differences between
the groups (IP vs IP+) for parent education, child ethnicity, child
physical activity, child dietary behaviors, parental support for
child physical activity and healthy eating, as well as physical
activity and healthy eating identity and habits (P>.05; Table 1).
However, we observed a significant difference for family income

between the groups (N=55, X2
2=6.2; P=.02). Specifically,

families with higher income (more than CAD $59,000 [US
$45,000]) were more likely to engage with both in-person and
the online portal compared with families with lower income
(less than CAD $59,000 [US $45,000]).

Over the 10-week period, the mean in-person session attendance
percentage for both groups was 8.1, 81.03% (SD 1.54). The
mean EIP online portal engagement for both groups for log-in
frequency was 3.29 (SD 2.98) times, mean weekly portal
engagement minutes was 14.57 (SD 13.47) minutes, and families
accessed on average 22.19% (SD 21.74) of the online portal
content. The number of in-person sessions attended did not vary
significantly between these 2 groups (P>.05). However,
engagement of the online portal did vary significantly between
the groups (P<.05). The IP+ group showed a greater number of
online portal log-ins, weekly engagement minutes, and
percentage of content accessed (Table 2).

JMIR Pediatr Parent 2022 | vol. 5 | iss. 3 |e36770 | p.16https://pediatrics.jmir.org/2022/3/e36770
(page number not for citation purposes)

Liu et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 1. Baseline characteristics by EIPa engagement patterns (N=66).

P valueEngaged with both in-person and online
sessions (n=26)

Engaged with in-person sessions (n=40)Characteristics

.63Ethnicity, n (%)

14 (54)17 (42)White

3 (12)3 (8)Indigenous

4 (15)8 (20)Asianb

2 (7)2 (5)Otherc

3 (12)10 (25)Multi-ethnicitiesd

.30Parent education, n (%)

6 (25)5 (14)High school diploma

12 (52)16 (43)2-year college

3 (14)7 (19)University

2 (9)9 (24)Graduate degree

.01Household incomee (US $), n (%)

4 (19)f18 (53)<45,000

17 (81)f16 (47)>45,000

.613.58 (2.41)3.28 (2.28)60 min of MVPAg (days per week)

.173.08 (1.27)2.62 (1.34)Child physical activity confidenceh

.342.58 (1.31)2.10 (1.17)Child fruit intake, times per day in a typical week
(SD)

.882.01 (1.30)1.82 (1.42)Child vegetable intake, times per day in a typical
week (SD)

.341.75 (1.25)1.47 (1.03)Child sugary drink intake, times per day in a typical
week (SD)

.7621.61 (3.38)21.07 (5.90)Parental physical activity supporti

.209.93 (1.13)10.49 (2.03)Parental support for healthy eatingj

.5212.58 (3.18)11.85 (5.17)Family healthy eating habitk

.3210.88 (4.24)9.70 (4.90)Family physical activity habitl

.8910.07 (2.30)10.17 (3.30)Parental healthy eating identitym

.308.67 (2.68)7.78 (3.3)Parental physical activity identityn

aEIP: Early Intervention Program.
bAsian: South Asian, East Asian, Chinese, and Southeast Asian.
cOther: Black and Latin American.
dprefer not to answer, n=6.
eprefer not to answer, n=11.
fPost-hoc chi-square significant group difference (P<.05).
gMVPA: moderate-to-vigorous physical activity.
hHigher value represents higher physical activity confidence (scale: 1-5).
iHigher value represents higher parental physical activity support (scale: 5-25).
jHigher value represents higher parental support for healthy eating (scale: 4-12).
kHigher value represents higher family health eating habit (scale: 5-15).
lHigher value represents higher family physical activity habit (scale: 5-15).
mHigher value represents higher parental healthy eating identity (scale: 0-12).
nHigher value represents higher parental physical activity identity (scale: 0-12).
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Table 2. EIPa engagement profile (N=66).

P valueEngaged with both in-person and online
sessions (n=26)

Engaged with in-person sessions (n=40)EIP engagement metrics

.138.5 (84.54, 1.32)7.9 (79.8, 1.60)Percent of in-person attendance, n (%, SD)

Online engagement

<.0016.23 (2.45)1.37 (1.12)Total number of log-ins, mean (SD)

<.00126.85 (13.16)6.23 (2.49)Average weekly time spent online, min (SD)

<.00145.16 (16.22)7.26 (6.24)Core webpages accessed, % (SD)

aEIP: Early Intervention Program.

The Relationship Between EIP Engagement and
Intervention Outcomes
Child physical activity (MVPA), and physical activity
confidence at follow-up were significantly higher in the IP+
group than in the IP group (P<.05). We did not observe a
significant between-group difference in dietary behaviors (Table

3). Parental support for child physical activity and healthy
eating, as well as family habits for healthy eating and physical
activity were significantly higher in the IP+ than the IP group
(P<.05). Family physical activity identity was also significantly
higher in the IP+ group than in the IP group (P<.05). No
significant difference between the groups was observed for
family healthy eating identity (Table 3).

Table 3. Comparison of family behavior outcomes in the EIPa engagement patterns follow-up.

P valueIn-person + online vs in-person sessions, Bb (SE)EIP outcomes

.0081.53 (0.56)Child physical activity (days per week reaching 60 min of MVPAc)

.0071.04 (0.37)Child physical activity confidence

.110.73 (0.45)Child fruit intake (times per day in a typical week)

.880.05 (0.36)Child vegetable intake (times per day in a typical week)

.16–0.26 (0.25)Child sugary drink intake (times per day in a typical week)

.045.54 (2.57)Parental physical activity support

.042.43 (1.16)Parental support for healthy eating

.043.95 (1.84)Family healthy eating habit

.0493.02 (1.50)Family physical activity habit

.12.19 (1.30)Parental healthy eating identity

.022.82 (1.19)Parental physical activity identity

aEIP: Early Intervention Program.
bB: linear regression models adjusted for baseline variable.
cMVPA: moderate-to-vigorous physical activity.

Discussion

Principal Findings
Family-based lifestyle interventions can be an effective way to
promote regular physical activity and healthy eating among
families with children who are off the healthy weight trajectory.
The blended in-person and online delivery model can help
further improve program flexibility and scalability. This is one
of the first studies to explore engagement patterns and the
dose-response relationship of a blended family-based lifestyle
intervention designed for families who are off the healthy weight
trajectory. Our findings assist in understanding the impact of
program engagement on intervention outcome and ways to
improve intervention engagement.

Our results suggested that engagement with the in-person
component of the EIP was high among both groups (IP and

IP+). Engagement with the online component of the intervention
was the distinguishing factor between the 2 groups. The
additional online engagement (IP+) resulted in greater
improvements than the IP group in child physical activity
behaviors, parental support for child physical activity and dietary
behaviors, as well as family physical activity and dietary habits
and identity. This observed dose-response relationship between
intervention usage and outcomes was reported in previous online
studies among children and adolescents [19,29]. Our results
contribute to this field by demonstrating the potential
complementary effects of online intervention with in-person
intervention for family-based lifestyle programs.

Families that engaged with both the online portal and the
in-person EIP (IP+) added almost 1.5 days per week of at least
60 minutes of child MVPA compared with families who mostly
engaged with the in-person group (IP). A number of studies
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have reported that child physical activity level is associated
with parental support behaviors, family physical activity habits,
and parental exercise identity [10,30]. Thus, it is not surprising
that compared to the IP group, the IP+ group showed a greater
improvement in parental support for child physical activity,
family habits, and parental physical activity habits. The EIP
was designed based on the M-PAC framework to strengthen
behavior intention formation (eg, the physical and mental health
benefits of physical activity as well as parental support
behaviors) and promote behavior maintenance (restructuring
the physical and social environment to create opportunities for
physical activity, habit formation, and identity formation). The
online component of the EIP offered families additional
opportunities to engage in physical activity together through
various challenges and activities in their local community (eg,
outdoor games and geotagging). Some studies indicate that
parents’ opportunity to coparticipate in physical activity with
their children is associated with an increase in parental support
[31]. We speculate, then, that the suggestions provided for
family physical activity in the EIP online portal influenced
parent support for physical activity.

Furthermore, according to the M-PAC framework, the
improvements in physical activity identity are related to physical
activity participation. Specifically, repeated participation in
physical activity may improve the perception of the ability to
engage in the behavior and enhance the participant’s perception
of their commitment to the behavior [32]. Both of these
constructs support continued participation in physical activity,
which, in turn, promotes increased physical activity identity.
Similarly, in the early stages of physical activity engagement,
repeated participation builds habit formation, which then
increases the probability of repeated engagement [29]. Since
the EIP program’s online component provided resources and
opportunities for at-home family physical activity, the families
were able to review those resources and actively engage in the
behavior. As such, we associate the increases in parental identity
and habit with family physical activity engagement at home.

We found that increased online portal engagement was not
associated with improvements in child dietary outcomes, but
we did detect an increase in parental support for healthy eating
and habit and parental identity for healthy eating. As with the
physical activity psychological constructs, we associate these
increases with the additional portal resources engagement such
as family nutrition challenges and recipes. We also anticipate
that the lack of significant change in actual child-eating behavior
may be due to ceiling and floor effects, whereby children were
consuming an adequate level of fruit and vegetables and few

sugary drinks (ie, none to 1-3 sugary drinks in the past 7 days)
at baseline, thus reporting minimal change at follow-up [33].

Additionally, we found that baseline family income was
significantly associated with online portal engagement.
Sociodemographic characteristics such as socioeconomic status
were associated with lower computer literacy skills and access,
resulting in lower engagement with digital health interventions
[34]. According to the Digital Health Engagement Model, there
are several potential ways to improve engagement with the
digital interventions [35]. For example, providing tutorials on
how to use the online portal during the first in-person session
may help families familiarize themselves with the available
online tools and the additional resources. Furthermore, ensuring
the web portal is accessible to mobile phones can help provide
additional ways to access the program when a computer is not
available. These changes to the EIP may further improve the
scalability and flexibility of EIP delivery.

Limitations
There are several limitations to this study. First, our findings
may have limited generalizability due to the small sample size.
Additionally, the portal usage metrics reported may not
accurately reflect the participants’actual usage within the portal.
For example, weekly portal minutes are reflective of the number
of minutes the participants view the portal, but it does not show
whether the participants were viewing the portal, or it may also
be possible that the page was left open on the desktop. The
long-term effect of the program remains unclear. Lastly, the
quality of interaction the participants had with the in-person
sessions was not monitored.

Conclusion
We identified 2 main types of engagement patterns (IP and IP+)
with the blended family-based healthy lifestyle intervention for
children who are off the healthy weight trajectory. Engagement
level with the in-person component of the program remained
high in both groups. However, relative to the in-person
engagement group (IP), families that engaged with both
in-person and online (IP+) improved child physical activity
level, child MVPA, child physical activity confidence, parental
support for child physical activity and healthy eating, family
habits for physical activity and healthy eating, as well as parental
identity for physical activity. There were no significant changes
between the groups for child dietary outcomes, which may be
attributed to a ceiling effect in fruits and vegetable consumption
and a floor effect in sugary drink consumption. This study
suggests the benefit of adding an online component to an
in-person family-based childhood obesity intervention.
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Abstract

Background: Prevention efforts focused on parenting can prevent and reduce the rates of child internalizing and externalizing
problems, and positive changes in parenting skills have been shown to mediate improvements in child behavioral problems.
However, parent skills training programs remain underused, with estimates that under half of eligible parents complete treatment
and even lower rates engage in preventive interventions. Moreover, there is no validated measure to assess initial engagement in
parent education or skills training, which is an understudied stage of parent engagement.

Objective: We aimed to test a novel engagement strategy, exploring whether including information pertaining to the neuroscience
of child development and parent skills training enhanced parental intent to enroll. In addition, a novel self-report measure, the
18-item Parenting Resources Acceptability Measure (PRAM), was developed and validated.

Methods: In a group of 166 parents of children aged 5 to 12 years, using an engagement strategy based on the Seductive Allure
of Neuroscience Explanations, we conducted a web-based experiment to assess whether the inclusion of neuroscience information
related to higher levels of engagement via self-report and behavioral measures. The PRAM was subjected to an exploratory factor
analysis and examined against relevant validity measures and acceptability measurement criteria.

Results: Three PRAM factors emerged (“Acceptability of Parenting Resources,” “Interest in Learning Parenting Strategies,”
and “Acceptability of Parenting Websites”), which explained 68.4% of the total variance. Internal consistency among the factors
and the total score ranged from good to excellent. The PRAM was correlated with other relevant measures (Parental Locus of
Control, Parenting Sense of Competence, Strengths and Difficulties Questionnaire, Parent Engagement in Evidence-Based
Services, and behavioral outcomes) and demonstrated good criterion validity and responsiveness. Regarding the engagement
manipulation, parents who did not receive the neuroscience explanation self-reported lower interest in learning new parenting
skills after watching an informational video compared with parents who did receive a neuroscience explanation. However, there
were no significant differences between conditions in behavioral measures of intent to enroll, including the number of mouse
clicks, amount of time spent on a page of parenting resources, and requests to receive parenting resources. The effects did not
persist at the 1-month follow-up, suggesting that the effects on engagement may be time-limited.

Conclusions: The findings provide preliminary evidence for the utility of theory-driven strategies to enhance initial parental
engagement in parent skills training, specifically parental interest in learning new parenting skills. In addition, the study findings
demonstrate the good initial psychometric properties of the PRAM, a tool to assess parental intent to enroll, which is an early
stage of engagement.

(JMIR Pediatr Parent 2022;5(3):e37449)   doi:10.2196/37449
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Introduction

Parent Engagement in Parenting Education and Skill
Training
Promoting child mental health has been identified as a key
public health issue [1-3]. Most forms of child mental health
treatment involve parents, with many efficacious interventions
even focusing exclusively on parents, most commonly in the
form of parent skills training [4,5]. Parent-based skill training,
or parenting education, can take the form of parenting groups,
individual treatment, self-help (such as parenting books), and
web-based programs. A wealth of evidence suggests that parent
skills training programs are effective in reducing child
internalizing and externalizing symptoms [6-9]. In addition,
parenting education with a prevention focus has been shown to
reduce the risk of a wide range of youth emotional and
behavioral problems over follow-up periods of up to 20 years
[10]. Thus, parent skills training programs are clearly an
effective way to treat and prevent child mental health problems.

Despite the demonstrated efficacy of parenting education
programs, low parental engagement in these programs has been
recognized as a significant barrier to improving child mental
health [11]. A systematic review of parental engagement found
that 25% of parents who met the criteria for behavioral parent
training interventions did not enroll in treatment, and an
additional 26% dropped out before the end of treatment, leading
to 51% of identified eligible parents not completing treatment
[12]. Thus, most families who may stand to benefit from parent
training services do not receive a full dose of treatment.
Engagement rates in preventive parenting interventions have
been found to be similarly low or even lower than those in
standard interventions [13,14].

Unfortunately, limited engagement can compromise the ability
of parenting education programs to provide desired outcomes
for children and families and can temper conclusions drawn
from parent skills training research [15]. Moreover, programs
with underenrollment are less cost-effective, limiting the
effectiveness and disseminability of parenting intervention
programs [16]. A host of parent-level, community-level, and
programmatic factors have been associated with lower levels
of engagement in prevention programs, including socioeconomic
disadvantage, lack of social support, single parent status, and
minority status [13]; younger parental age and neighborhood
disadvantage [11]; parental attributions (eg, external locus of
control regarding child behaviors) [17,18]; and limited parental
knowledge of efficacious child treatments [19]. A recent study
also examined factors that positively influence intent to engage
in a parenting intervention in a very large web-based sample
(N=6733). Parent behaviors (ie, more coercive parenting, lower
consistency, greater use of positive encouragement, and more
help-seeking behaviors) and parent cognitions (ie, lower sense
of parental self-efficacy, greater psychological distress, and
lower perceived quality of parent-child relationship) emerged
as significant positive predictors of intent to engage in a
parenting program [18].

Methods to Enhance Engagement
Piotrowska et al [20] outlined a model of parent engagement
with 4 stages: connection, attendance, participation, and
enactment. Connection, the earliest stage of engagement, occurs
when parents decide to enroll. Importantly, intent to enroll
significantly predicts subsequent enrollment and is a
moderate-strength predictor of first-session attendance [21,22].
However, despite the underenrollment of parents in prevention
and intervention programs to promote child mental health, few
studies have experimentally investigated methods to increase
program engagement, with only a handful of methods
demonstrating efficacy in the early stages of parent engagement.
These have included a promotion-focused advertisement [23],
a comprehensive “engagement package” (ie, a testimonial flyer,
teacher endorsement, and extra calls from group leaders) [24,25],
and monetary incentives [26,27].

Overall, few experimental studies have attempted to increase
initial engagement. Furthermore, studies have used inconsistent
operationalizations of the different aspects of engagement,
experimental studies tend to have low methodological quality,
and the diversity of methods to enhance engagement makes
generalizations difficult [28,29]. Moreover, most initial
engagement knowledge comes from intervention research that
examined recruitment and enrollment factors post hoc. In these
designs, only information from parents who were interested in
enrolling is accessible, which precludes identifying the factors
associated with parents who choose not to enroll. Taken
together, these reviews suggest that there is a need to test novel
methods to promote initial parental engagement in preventive
interventions.

A separate line of work suggests that including neuroscience
explanations can increase subjective credibility and favorability
ratings of written information; this phenomenon is known as
the “Seductive Allure of Neuroscience Explanations” (SANE)
[30,31]. For example, explanations are viewed as more
compelling if they include statements such as “brain scans show
that...” or “frontal lobe brain circuitry is known to be involved
in...” [30,31]. Some researchers have found that this effect is
driven by mere conceptual inclusion of neuroscience information
[32], whereas others have found this effect only when
superfluous neuroscience text and images are included [33]. A
review of the neuroimage bias literature concluded that the
effects of including these superfluous images may vary
according to contextual characteristics [34]. Furthermore, it has
been proposed that using optimistic neuroscience explanations
that characterize the brain as neuroplastic may enhance the
credibility of the information and promote positive
social-emotional responses within an intervention [35]. Although
it has been suggested that neuroscience explanations may
increase engagement with treatment, to our knowledge, this has
not been demonstrated experimentally.

In this study, considering the potential utility of preventive
parent training, we examined whether a neuroscience-enhanced
video presentation about child development and parent skills
training enhanced parental intent to enroll more than a program
description without neuroscience (standard video). Focusing
on the initial stage of engagement, connection [20], we directly
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compared 2 different methods of advertising a preventive parent
skills training program, maximizing the data collected from
both interested and uninterested parents. Our model integrates
2 separate lines of work: one on the impact of neuroscience
explanations on credibility and the other on parent intervention
engagement. We used a framework consistent with the SANE
aiming to expand the menu of engagement strategies. Moreover,
this study examined the initial stages of engagement in depth,
collecting information on self-reported interest in addition to
capturing behavioral proxies of intent to enroll.

Measuring Initial Engagement
Beyond the limitations of using self-selected samples of
caregivers in initial engagement research, there is a lack of
measures of engagement at this earliest stage. In the context of
parents already enrolled in a behavioral parent training program,
the Parent Motivation Inventory [36] assesses parent desire for
child change along with readiness and perceived ability to
change parenting behaviors. Other measures have been
developed to assess conceptually related constructs, such as the
Parental Attitudes Toward Psychological Services Inventory
[37] and the Parent Engagement in Evidence-Based Services
(PEEBS) questionnaire [38,39], both of which assess parental
attitudes toward mental health services. Importantly, these
measures assess parental openness to engaging their child in
treatment rather than the acceptability of parent-focused training.

In light of this measurement gap and the goal of this study to
examine the impact of neuroscience information on parent
willingness to engage with parenting education materials, we
developed and validated a measure to assess parental intent to
enroll, part of the connection stage of engagement [20]. The
Parenting Resources Acceptability Measure (PRAM; Multimedia
Appendix 1) was created based on a measure of acceptability
of positive parenting strategies [40] and on previous work
examining consumer preferences for parenting support delivery
methods [41]. This measure was developed and evaluated
according to a set of established criteria for acceptability
measures [42]. Following the development of the 18 items, the
measure validation proceeded in 3 phases. First, the measure
was subject to an exploratory factor analysis (EFA), and the
factors and total scores were correlated with established
measures of other relevant constructs. Validity measures were
selected based on published measures assessing conceptually
related constructs [38,39] along with constructs that have been
shown to relate to parent engagement, including child problems
[43,44], social support [13], parental locus of control [17], and
parental self-efficacy [18]. Next, this measure was used in the
experimental study outlined previously. Finally, a subsample
of parents was assessed 1 month following the baseline battery
administration, and the PRAM was correlated with self-reported
engagement in parenting education resources in the previous
month. These findings represent the initial validation of this
novel measure of the acceptability of parenting education
resources.

We hypothesized that the PRAM would demonstrate strong
psychometric properties and relate to theoretically relevant
measures. We further hypothesized that a neuroscience-enhanced
video presentation about child development and parent skills

training would enhance parental intent to enroll, as measured
by the PRAM, compared with a presentation without
neuroscience information. We also hypothesized that this group
would display behavior consistent with higher intent to enroll,
operationalized as more mouse clicks and time spent on a page
of parenting resources, along with a greater likelihood of
requesting parenting resources following the presentation.

Methods

Participants and Procedure

Recruitment and Study Completion
Participants were drawn from a registry of families previously
recruited for research by the Center for Developmental Science
of the Psychology Department at Florida State University.
Potential participants were not selected based on pre-existing
traits or risk factors; thus, this study is consistent with a
universal prevention approach [45]. Caregivers were called and
asked to participate in a study examining attitudes, interests,
and the impact of COVID-19 on Tallahassee families.
Participants were compensated with a US $10 Amazon gift card
for participating in the baseline survey and entered to win a US
$150 gift card for completing the 1-month follow-up survey.
The eligibility criteria were as follows: (1) being a parent or
legal guardian, and primary caregiver, of at least one child aged
5 to 12 years; (2) having access to a computer; (3) currently
living in Tallahassee; and (4) being able to respond to questions
in English. Though the term “parent” is used throughout this
paper, this term includes nonparent legal guardians.

Participants were then randomly assigned to one of two
conditions, with an equal chance of being in either condition,
and emailed a link to an approximately 1-hour–long survey
(Qualtrics XM Platform; Qualtrics International Inc), which
they were instructed to complete in a single sitting and within
1 week. However, survey responses collected beyond the 1-week
time limit were included; the purpose of stating a time limit was
to increase participation rates. Reminder emails or calls were
sent or given 5 days after the initial enrollment and every 1 to
2 weeks thereafter. The purpose of instructing parents to
complete the survey in a single sitting was to reduce the
likelihood of a disruption occurring during the video
manipulation. At the end of the survey, participants were asked
about any interruptions. Although 31.2% (53/170) of parents
indicated that they experienced a disruption during the survey,
participants were only excluded if the disruption occurred during
the video manipulation (4/170, 2.4%). Finally, a list of parenting
resources was sent in a follow-up email upon request (ie,
“Would you like to be emailed a list of parenting resources after
this survey?”).

Follow-up surveys were emailed to caregivers approximately
1 month after completion of the baseline survey. In this survey,
participants were readministered a subset of measures included
in the baseline survey, and they were asked whether they had
engaged with any of the services or resources provided after
the baseline survey.
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Final Sample
A total of 590 family registry phone numbers were called. Of
these 590 phone numbers, 108 (18.3%) were deemed ineligible
(eg, had moved away or had no children in the age range) or
were unable to be contacted (eg, phone number disconnected),
164 (27.8%) were left voicemails that were never returned, 32
(5.4%) were reached but unwilling or unable to speak in the
moment and not reached again later, and 58 (9.8%) expressed
that they were not interested. A total of 228 parents agreed by
phone to participate in the study and were emailed a link to the
survey. Of these parents, 76.3% (174/228) completed the entire
baseline survey, 6.6% (15/228) partially completed the survey,
0.9% (2/228) unenrolled from the study (1/2, 50% lost access
to a computer and 1/2, 50% unenrolled for medical reasons),
and 16.2% (37/228) never started the survey. Of the 174 parents
who completed the survey, 4 (2.3%) reported experiencing a
disruption during the video presentation and were excluded.
Finally, all parents who reported being nonprimary caregivers
(4/174, 2.3%) were excluded. Thus, the final sample consisted
of 166 parents, with equal numbers per condition (83/166, 50%).

Of the 166 parents who completed the baseline survey, 128
(77.1%) completed the follow-up survey regarding past-month
use of parenting resources, completing it an average of 38 (SD
21) days after the baseline survey. Follow-up completers did
not differ from the noncompleters in any demographic
characteristic or PRAM scores at baseline (P>.05 in all cases).

Owing to an early administrative error, 34% (28/83) of parents
who had been randomly assigned to the standard video were
erroneously sent the neuroscience-enhanced video survey link,
leading to an imbalance of numbers per condition. Recruitment
goals were extended to balance condition assignment and, thus,
the conditions were pseudorandomized. However, the timing
of enrollment did not relate to any study variables, suggesting
that the groups likely did not differ systematically as a result of
this error. Moreover, follow-up survey completion rates did not
differ between participants who were truly randomized and
those who were pseudorandomized to either the standard video
or neuroscience-enhanced video.

Manipulation Materials
The baseline Qualtrics survey included a number of
questionnaires presented in a randomized order, followed by
an experimental manipulation; a page of parenting resources
with which parents could interact; and, finally, the
postmanipulation repeated measure.

Video Presentations
The experimental manipulation consisted of a simple, narrated
slideshow video presentation with textual captions on-screen.
The video presentation came in 2 formats: standard video (60
seconds) and neuroscience-enhanced video (97 seconds). These
conditions were identical besides the additional content in the
neuroscience-enhanced video focused on the effect of parenting
on child brain development. To avoid the confound of adding
extraneous content to the standard video condition, video length
was confounded with video content (video links are available
in Multimedia Appendix 2 [46-55]).

The videos were designed to be similar in language to what is
advertised in currently available positive parenting resources,
as determined by the first author’s informal survey of popular
web-based parenting resource web pages and course offerings.
Video content was developed following stakeholder input from
a parent of 2 young children who also directed a nonprofit
organization providing parenting resources and education.
Consultation focused on identifying appropriate and compelling
terminology (eg, “effective parenting” and “supporting child
development”). Additional input was solicited from a panel of
psychologists, many of whom specialized in child development
and were themselves parents of young children. On the basis
of previous research that favors a health promotion focus over
a problematic behavior prevention focus, the videos emphasized
health promotion [23]. The lead author’s voice was used for the
slideshow narration.

The standard video design included general information about
parent skills training programs and resources and how they can
be helpful for promoting healthy child development and
effective and positive parenting, addressing behavioral or
emotional problems, decreasing parenting stress, and increasing
feelings of parenting efficacy. It included descriptions of raising
children along with images of happy families.

The neuroscience-enhanced video design included identical
content to the standard video, with 2 additional slides of general
information about how children’s development can be mapped
out in the brain and how parenting behaviors, and parent skills
training in particular, can affect neurodevelopmental trajectories.
It also featured 2 images depicting children’s brains.

Immediately after viewing the video (standard video or
neuroscience-enhanced video), participants were asked the
following: “Would you like to learn more about resources for
parents on positive parenting practices?” Regardless of the
response, all parents were then taken to the resource page within
the survey.

Resources and Program Links
A page with 8 parenting resource websites was displayed.
Resources included web-based parent skills training courses (a
free, 4-week, web-based parenting course [Everyday Parenting
by Kazdin] and a US $80 web-based parenting skills class),
in-person or local parenting resources (a parenting resource
page from a local Early Learning Coalition and a community
resource directory page from a pediatric health organization),
self-help written parenting resources [46,47], and web pages
with evidence-based parenting information (Positive Parenting
Tips from the Centers for Disease Control and Prevention and
Resources for Families from the Child Mind Institute).
Multimedia Appendix 2 contains further details on these
resource pages. The purpose of providing these web pages was
to measure parents’ behavioral engagement, including mouse
clicks and time spent on the resource page. Each resource was
an embedded web page (ie, an inline frame or “iframe”) within
the Qualtrics survey. Only the front page or cover of each
resource was shown so that participants remained in the
Qualtrics survey while navigating the resource page. However,
participants were able to click and scroll within the embedded
web pages. After spending as much time as desired on the
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resource page, participants completed the postmanipulation
survey questions.

Measures

Engagement Measure: PRAM
Parents completed a measure designed to assess their openness
to, interest in, and likelihood of engaging in parent training
(Multimedia Appendix 1). This measure was created because
no measure for this construct currently exists. It was modeled
after the Parenting Strategies Questionnaire, which examines
parents’ rated acceptability and usefulness of and behavioral
intention to engage in parenting strategies learned in a positive
parenting training program for children diagnosed with autism
spectrum disorder [40]. This questionnaire was chosen as the
model for measuring development because of its high topical
relevance and because it showed strong psychometric properties
and achieved a high rating on a set of established criteria for
measures of acceptability and appropriateness [42]. The PRAM
has 6 general statements about parent attitudes toward receiving
resources to increase knowledge of effective parenting skills
and strategies, half of which are reverse-scored. In addition,
consistent with the 3 proposed subscales of the Parenting
Strategies Questionnaire, the PRAM contains statements about
parents’ (1) rated acceptability (openness); (2) rated usefulness
(interest); and (3) self-assessed behavioral intent (likelihood)
to participate in specific types of parenting interventions,
including a web-based parenting program, websites with
information about positive parenting, local resources for parents,
and books about parenting. These 4 domains mapped onto the
types of resources provided to parents following completion of
the PRAM. Respondents could also write other unlisted
resources that they would find acceptable. All items were
measured on a 5-point Likert scale (1=strongly disagree,
2=disagree, 3=neither agree nor disagree, 4=agree, and
5=strongly agree). The measure was subjected to an EFA and
internal consistency analysis. A total mean score was also
computed. Parents completed this measure at baseline, again
after viewing the video manipulation, and again at the 1-month
follow-up.

Demographics
Demographic information included the following: parent gender
identity, age, education level, single or dual parent status, marital
status, race or ethnicity, and income bracket; percentage of time
providing childcare; number and ages of children; and previous
participation in parenting classes or use of parenting self-help
resources.

Convergent Validity
These measures were completed at baseline.

Child Behavioral and Internalizing Problems

Parents were given the Strengths and Difficulties Questionnaire
(SDQ) to self-report their child’s internalizing and externalizing
problems [56]. The SDQ is a 25-question, widely used measure
of internalizing, externalizing, and prosocial behaviors, and it
has satisfactory psychometric properties [57]. A 3-factor solution
has been shown to be appropriate for community samples,
consisting of a total difficulties score along with externalizing

and internalizing subscales [58]. In addition, the total difficulties
score of the SDQ has been validated as a dimensional measure
of child mental health [59]. Parents were told to answer these
questions as they pertained to their child with the most
behavioral or emotional problems within the age range of 5 to
12 years. Higher scores reflect greater problems.

Perceived Social Support

The 23-item Social Support Appraisals Scale measures perceived
social support on a 4-point Likert scale (1=strongly agree to
4=strongly disagree) with good reliability and adequate validity
[60]. Higher scores reflect lower perceived social support. It
indexes subjective experience of support from family and
friends, with items such as “My family cares for me very much”
and “My friends and I have done a lot for one another.” In a
previous study, parent-perceived social support predicted a
higher likelihood of enrollment in a prevention program but did
not further distinguish families who attended at least one session
[13]. Thus, social support may have the strongest predictive
power in the very early stages of parent engagement.

Perceived Parenting Self-efficacy

The 17-item Parenting Sense of Competence (PSOC) scale [61]
is measured on a 6-point Likert scale (1=strongly agree to
6=strongly disagree). It has a 3-factor structure (ie, Satisfaction
[eg, “Being a parent makes me tense and anxious”], Efficacy
[eg, “If anyone can find the answer to what is troubling my
child, I am the one”], and Interest [eg, “My talents and interests
are in other areas, not in being a parent”]), each with acceptable
internal consistency in both mothers and fathers [62]. Higher
scores reflect lower levels of satisfaction, efficacy, and interest.
The PSOC is one of the most widely used assessments of
perceived parenting self-efficacy [63].

Parental Knowledge and Attitudes Toward Evidence-Based
Care

The PEEBS measure was developed based on the theory of
planned behavior [64] and assesses parental attitudes toward
and knowledge of how to engage in evidence-based care [38,39].
It is rated on a 5-point Likert scale (1=strongly disagree to
5=strongly agree). A total of 12 items comprising 2 subscales
of a revised version of the PEEBS were administered, which
were previously found to have acceptable reliability: Subjective
Norms (Cronbach α=.76) and Knowledge (Cronbach α=.73)
[39]. The Knowledge scale reflects parents’ knowledge of
child-focused mental health treatments and how to access them
(eg, “I know how to access treatments for my child”). The
Subjective Norms scale reflects the degree to which parents
generally value the endorsements of others (including from a
therapist, school staff, pediatricians, psychiatrists, the web, other
families, and parent advocates) in selecting a treatment for their
child (eg, “Treatments endorsed by a therapist are important to
me”). Higher scores reflect greater knowledge and valuation of
subjective norms.

Parental Locus of Control

Parents completed a 36-item measure on a 5-point Likert scale
(1=strongly disagree to 5=strongly agree) assessing locus of
control with respect to parenting skills and behavior (Parental
Locus of Control [PLOC]) [65]. This measure yields 4 factors
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with acceptable to good internal consistency (Parental Efficacy,
where higher values reflect feeling ineffective in the parenting
role; Parental Responsibility, where higher values reflect parents
who do not feel responsible for their child’s behavior; Child
Control, where higher scores reflect parents’ belief that their
child’s needs dominate their life; and Parental Control, where
higher values reflect parents who believe they are unable to
control their child’s behavior). Example items include “I always
feel in control when it comes to my child” and “I am responsible
for my child’s behavior.”

Behavioral Measures: Additional Convergent Validity
Behavioral outcomes were used as measures of convergent
validity for the PRAM as well as outcome measures for the
experimental manipulation. All behavioral measures except for
the 1-month follow-up retrospective report were administered
immediately following the experimental manipulation within
the baseline survey.

Request for Additional Information

The groups were examined for differences in whether they
requested additional information on positive parenting resources
immediately following the video presentation.

Mouse Clicks and Time Spent on Resource Pages

The total elapsed time, along with the number of mouse clicks,
viewing the resource page within Qualtrics was recorded.

Predictive Validity: Follow-up Report of Behavioral
Engagement
At the approximately 1-month follow-up survey, participants
were asked whether they had engaged with any parenting
resources in the previous month in the form of books, websites,
courses, or local resources. The variable of interest was whether
parents endorsed having engaged in any form of parenting
education in the previous month.

Statistical Analyses
To determine the validity and factor structure of the PRAM
(Multimedia Appendix 1), the measure was subjected to an EFA
and internal reliability analysis (ie, the Cronbach α). A 3-factor
solution was expected, comprising one factor of acceptability
(openness), one factor of rated usefulness (interest), and another
factor measuring behavioral intent (likelihood).

Pearson product-moment correlations (r) were used to determine
the strength of the relationships among PRAM factors, validity
measures, and behavioral outcomes, including retrospective
reports of engagement at the 1-month follow-up.

Regarding group differences based on manipulation, chi-square
tests examined group differences in whether participants
responded “yes” to the question, “Would you like to learn more
about resources for parents on positive parenting practices?”

To test for differences in engagement between groups
immediately following the manipulation within the baseline
survey, a negative binomial regression compared the number
of total mouse clicks between groups (neuroscience-enhanced
video and standard video), and a one-way ANOVA compared
the total time spent on the resource page between the 2 groups
(neuroscience-enhanced video and standard video). In addition,
repeated-measure (RM) ANOVAs assessed differences in
acceptability before and after viewing the videos. One evaluated
the pre-post differences in total PRAM scores, and 3 additional
RM ANOVAs were conducted on the subfactors of this scale
based on the results of the EFA.

Finally, univariate RM ANOVAs using all 3 time points of the
PRAM were conducted on the subset of participants who
completed the 1-month follow-up survey to assess the
prospective differences between the standard video and
neuroscience-enhanced video groups.

Ethics Approval
The Florida State University Institutional Review Board
exempted this study on February 26, 2020 (reference
STUDY00001059).

Results

Preliminary Analysis
Chi-square tests and one-way ANOVAs revealed no differences
in demographic variables per condition (standard version and
neuroscience-enhanced version; P>.05 in all cases). Pre-existing
differences between groups on the outcome and validity
variables at baseline were ruled out using 2-tailed
independent-sample t tests (P>.05). The descriptive statistics
for the study participants and baseline measures are reported in
Table 1 and Table 2, respectively.

Internal consistency analysis was conducted for all variables.
To reduce the total number of statistics, increase the reliability
of the results, and simplify interpretation, scales with poor
internal consistency (ie, SDQ Internalizing Problems, PLOC
Child Control, PLOC Parental Efficacy, and PSOC Interest)
were omitted from further correlational analyses. Table 3
presents a bivariate correlation matrix of the important study
variables.
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Table 1. Participant demographics (N=166).

ValuesVariable

Parent demographics

38.93 (6.38; 24-61)Age (years), mean (SD; range)

2.45 (1.13; 1-8)Number of children, mean (SD; range)

Education level, n (%)

2 (1.2)High school diploma or equivalent

17 (10.2)Some college

13 (7.8)Associate degree or vocational degree

56 (33.7)Bachelor’s degree

57 (34.3)Master’s degree

21 (12.7)Doctorate or professional degree

Current employment, n (%)

46 (27.7)Unemployed

21 (12.7)Employed part time

99 (59.6)Employed full time

Annual household income (US $), n (%)

14 (8.4)10,000 to 39,999

40 (24.1)40,000 to 69,000

40 (24.1)70,000 to 99,000

46 (27.7)100,000 to 149,000

26 (15.7)≥150,000

Household structure, n (%)

150 (90.4)Dual parent

16 (9.6)Single parent

Gender, n (%)

153 (92.2)Cisgender female

11 (6.6)Cisgender male

2 (1.2)Transgender female

Race, n (%)

133 (80.1)White

16 (9.6)Black or African American

10 (6)Asian

5 (3)Multiraciala

1 (0.6)Middle Eastern or North African

1 (0.6)No response

Ethnicity, n (%)

8 (4.8)Hispanic or Latino

158 (95.2)Not Hispanic or Latino

Previous use of parenting resourcesb, n (%)

110 (66.3)Yes

56 (33.7)No

Marital status, n (%)
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ValuesVariable

141 (84.9)Married

11 (6.6)Single or never married

10 (6)Divorced

3 (1.8)Separated

1 (0.6)Widowed

Child demographicsc

8.32 (2.21; 5-12)Age of child (years), mean (SD; range)

Sex of child, n (%)

88 (53)Male

77 (46.4)Female

1 (0.6)Missing

Schooling, n (%)

118 (71.1)Public school

34 (20.5)Private school

14 (8.4)Homeschooled

aParticipants were able to select multiple races; thus, “multiracial” reflects participants who selected more than one race.
bThis question explicitly excluded parenting resources related only to childbirth.
cParents were asked to report information for their child aged 5 to 12 years with the most significant behavioral or emotional problems.
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Table 2. Descriptives of validity measures (N=166).

Value, mean (SD; range)Cronbach αaValidity variable

SDQb

11.76 (5.74; 2-28).81Total difficulties

7.54 (3.92; 0-20).81Externalizing symptoms

4.22 (2.96; 0-12).67Internalizing symptoms

7.43 (2.12; 1-10).77Prosocial scale

1.32 (2.10; 0-10)—cParent-reported impact

PLOCd

2.63 (0.73; 1.2-4.5).82Parent control

3.02 (0.64; 1.7-4.9).84Parental responsibility

2.07 (0.57; 1-3.7).66Child control

1.67 (0.41; 1-2.8).54Parental efficacy

37.41 (9.78; 23-67).95Perceived social support (SS-Ae; total)

Perceived parenting self-efficacy (PSOCf)

23.86 (5.44; 10-36).77Satisfaction

22.22 (4.07; 7-30).79Efficacy

15.69 (1.95; 6-18).63Interest

PEEBSg

3.78 (0.50; 1.4-5).79Subjective norms

3.45 (0.83; 1-5).83Knowledge

aCronbach α, a measure of internal consistency.
bSDQ: Strengths and Difficulties Questionnaire.
cCronbach α not computed for the Impact scale.
dPLOC: Parental Locus of Control.
eSS-A: Social Support Appraisals Scale.
fPSOC: Parenting Sense of Competence.
gPEEBS: Parent Engagement in Evidence-Based Services.
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Table 3. Bivariate correlation matrix of study variables (N=166).

1110987654321

——————————cXb1. Request for resourcesa

—————————X0.28d2. Mouse clicks

————————X0.55d0.32d3. Time spent on resource pagee

———————X0.24d0.20d0.48d4. PRAMf mean total (baseline)

——————X0.070.03−0.010.065. Lack of parental responsibilityg

—————X0.23d0.19d0.23h0.15h0.31d6. Lack of parent controlg

————X−0.58d−0.14−0.26d−0.12−0.10−0.25d7. Dissatisfactioni

———X0.48d−0.52d−0.20h−0.22d−0.27d−0.13−0.29d8. Inefficacyi

——X−0.43d−0.31d0.32d−0.02−0.090.04−0.04−0.039. Lack of perceived social supportj

—X−0.23d−0.05−0.070.130.030.22d0.28d0.090.18h10. Subjective normsk

X−0.01−0.100.24d0.06−0.150.050.13−0.17h−0.07−0.1011. Knowledgek

−0.020.030.23d−0.33d−0.41d0.56d0.24d0.22d0.140.16h0.30c12. SDQl total difficulties

aRequest for resources: 1=yes and 0=no.
br=1.
cNot applicable.
dP<.01.
eA transformation was applied with log base-10.
fPRAM: Parenting Resources Acceptability Measure.
gScales from the Parental Locus of Control measure; higher scores reflect a lower sense of responsibility for and control of the child’s behavior.
hP<.05.
iScales from the Parenting Sense of Competence scale; higher scores reflect a lower sense of parental satisfaction and efficacy.
jSocial Support Appraisals Scale total score; higher scores reflect lower perceived social support.
kScales from the Parent Engagement in Evidence-Based Services questionnaire.
lSDQ: Strengths and Difficulties Questionnaire.

Part 1: PRAM and Baseline Validity Measures
After subscale scores were derived for the PRAM based on the
EFA, between 1 and 2 low outliers (ie, SD ≥3) were identified
for each factor and the total score on both the pre- and postvideo
scores and brought to the lower fence. Skewness and kurtosis
for each of these scales before and after were within acceptable
ranges (<|1.0|).

Results of the Factor Analysis
An EFA was conducted using all 18 items; 3 factors emerged
with eigenvalues >1. A 3-factor solution was then forced, and
the 18 items were subject to principal component analysis with

a promax (oblique) rotation. Loadings from the pattern matrix
are displayed in Table 4. Factor 1 (9 items) was deemed
“Acceptability of Parenting Resources.” Factor 2 consisted of
the first 6 items and was deemed “Interest in Learning Parenting
Strategies.” Factor 3 (3 items) was deemed “Acceptability of
Parenting Websites.” These 3 factors explained 68.4% of the
total variance in the measure (factor 1: 51%; factor 2: 9%; factor
3: 8%). Internal consistency of the PRAM scales ranged from
good (Cronbach α=.89) to excellent (Cronbach α=.94). Table
5 contains item and scale descriptives.

Given the small number of items in factor 3, we also examined
the reliability of the PRAM with the 3 items from factor 3
omitted and found it to be excellent (Cronbach α=.94).
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Table 4. Parenting Resources Acceptability Measure (PRAM) rotated pattern matrix factor loadings (N=166)a.

Factor 3: “Acceptability of Parenting
Websites”

Factor 2: “Interest in Learning Parenting
Strategies”

Factor 1: “Acceptability of Parenting Re-
sources”

PRAM item

−0.0640.841 b0.1151

−0.2430.7360.1812 (Rc)

0.1390.790−0.0093

0.1420.839−0.0584 (R)

0.1270.7350.0615

0.1680.858−0.0916 (R)

0.1280.0640.6987a

0.0590.0880.6937b

0.8430.186−0.0747c

−0.1730.0800.8787d

0.450−0.1310.5448a

0.221−0.0780.7158b

0.949−0.0450.0338c

0.179−0.2260.8198d

0.0370.2300.5839a

−0.0610.2300.5519b

0.7740.065−0.0269c

−0.2820.1690.7849d

aValues reflect factor loadings from the pattern matrix with a promax (oblique) rotation. A 3-factor solution was chosen based on 3 factors with
eigenvalues >1. Refer to Multimedia Appendix 1 for the content of the PRAM items.
bItalics reflect items that load onto each respective factor.
cR: reverse-scored item.

Table 5. Bivariate correlations between Parenting Resources Acceptability Measure (PRAM) scales and scale descriptives (N=166)a

Factor 3Factor 2Factor 1PRAM total

———b0.938Factor 1

——0.7000.880Factor 2

—0.5650.5530.715Factor 3

36918Number of items

.89.92.91.94Cronbach α

3.97 (0.79)3.76 (0.78)3.54 (0.80)3.68 (0.70)Mean (SD)

1.521.371.121.56Minimum

5.005.005.005.00Maximum

aA total of 18 items. All correlations were significant (P<.001).
bNot applicable.

Validity Measures
Table 6 shows PRAM scales and measures of convergent
validity. Broadly, the PRAM total score, factor 1, and factor 2
showed similar correlational patterns, whereas factor 3 diverged
somewhat. Child maladjustment assessed via the SDQ total
difficulties score was positively associated with PRAM factors
1 and 2, such that higher total difficulties related to greater

general acceptability of and interest in learning parenting
strategies, but was unassociated with factor 3. With respect to
parent-level variables, PRAM factors 1 and 2 were positively
associated with parental lack of control over the child’s behavior
via the PLOC, such that lower perceived control related to
greater acceptability of and interest in learning new strategies,
but it was unassociated with factor 3. No PRAM scales were
associated with parental perceptions of responsibility for their
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child’s behavior via the PLOC. Interestingly, parental
dissatisfaction with the parenting role and parental sense of
inefficacy assessed via the PSOC were both negatively
associated with PRAM factors 1 and 2 such that lower efficacy
and lower satisfaction both related to lower acceptability of
parenting resources and education. Dissatisfaction and inefficacy
were not associated with factor 3. Knowledge of child treatments
via the PEEBS was positively associated with factor 1 such that
greater knowledge related to greater general acceptability of
parenting resources. Knowledge did not relate to factor 2 or 3.
Subjective Norms via the PEEBS was positively associated with
factors 2 and 3 such that greater valuation of child treatments
being endorsed by others was related to greater interest in
learning new strategies and greater acceptability of parenting

websites. Subjective Norms did not relate to greater general
acceptability of parenting resources (factor 1). Finally, perceived
social support assessed via the Social Support Appraisals Scale
was negatively associated with factor 3 such that less social
support related to lower acceptability of parenting websites.
Social support did not relate to factor 1 or 2.

Behavioral outcomes were also positively correlated with
parent-reported resource acceptability assessed via the PRAM
such that self-reported acceptability aligned with all 3 behavioral
measures of engagement: PRAM total by request for resources
(r=0.48; P<.001), time spent on resource page (r=0.24; P=.002),
and mouse clicks (r=0.20; P=.01; Table 6). Behavioral outcomes
showed the strongest associations with factor 2.

Table 6. Convergent validity bivariate correlations (N=166).

Factor 3dFactor 2cFactor 1bPRAMa total

Child adjustment (SDQe)

0.0390.251f0.221f0.224fTotal difficulties

0.0010.160g0.1430.138Externalizing

Parent variables

0.0270.227f0.171g0.189gLack of parent control (PLOCh)

0.0880.1150.0300.074Lack of parental responsibility (PLOC)

−0.039−0.280j0.264j−0.262jDissatisfaction (PSOCi)

−0.024−0.307j−0.170g−0.216fInefficacy (PSOC)

0.272j0.269j0.1150.223fSubjective norms (PEEBSk)

0.0950.0570.169g0.134Knowledge (PEEBS)

−0.279j−0.049−0.034−0.091Lack of social support (SS-Al)

Behavioral measures

0.374j0.572j0.336j0.476jRequest for resources

0.0990.254j0.1520.200fMouse click count

0.190g0.322j0.1490.242fTime spent on resource pagem

0.223g0.404j0.292j0.359jProspective resource usen

aPRAM: Parenting Resources Acceptability Measure.
bFactor 1: “Acceptability of Parenting Resources.”
cFactor 2: “Interest in Learning Parenting Strategies.”
dFactor 3: “Acceptability of Parenting Websites.”
eSDQ: Strengths and Difficulties Questionnaire.
fP<.01.
gP<.05.
hPLOC: Parental Locus of Control.
iPSOC: Parenting Sense of Competence.
jP<.001.
kPEEBS: Parent Engagement in Evidence-Based Services.
lSS-A: Social Support Appraisals Scale.
mA transformation was applied with log base-10.
nOne-month follow-up retrospective report on the use of any parenting resources (n=128).
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Part 2: Group Differences following Experimental
Manipulation

Acceptability Measure
Four 2 (time: before and after)×2 (condition: standard video
and neuroscience-enhanced video) RM ANOVAs were
conducted for the composite (mean) of each factor as well as
the total score on the PRAM to examine differences between
groups from before to after the video manipulation. In line with
predictions, for the total score, a significant time-by-condition
interaction emerged such that the change in reported
acceptability from before to after differed by group

(F1,164=5.202; P=.02; η2=0.031). Follow-up paired-sample t
tests revealed that acceptability ratings significantly decreased
in the standard video condition from before (mean 3.67, SD
0.62) to after (mean 3.60, SD 0.61; t82=3.107; P=.003) but did
not significantly change in the neuroscience-enhanced video
condition from before (mean 3.69, SD 0.77) to after (mean 3.70,
SD 0.74; t82=−0.530; P=.60). For factor 2, dubbed “Interest in

Learning Parenting Strategies,” there was also a significant

time-by-condition interaction (F1,164=5.213; P=.02; η2=0.031),
with follow-up paired-sample t tests showing similar findings
(standard video: mean before 3.78, SD 0.72; mean after 3.66,
SD 0.73; t82=2.914; P=.005; neuroscience-enhanced video:
mean before 3.74, SD 0.85; mean after 3.78, SD 0.77;
t82=−0.675; P=.50). There was no significant time-by-condition

interaction for factor 1 (F1,164=2.432; P=.12; η2=0.015) or factor

3 (F1,164=0.003; P=.96; η2=0.000).

Behavioral Measures

Overview

Table 7 and Table 8 present descriptives for the pre-post
outcome variables and behavioral outcomes by condition,
respectively. Behavioral outcomes (ie, requests for resources,
mouse clicks, and time spent on the resource page) were all
positively correlated (Table 3).

Table 7. Descriptives for pre-post outcomes (N=166).

Neuroscience-enhanced video (experimental condition)Standard video (control condition)Measure

After, mean (SD)Before, mean (SD)Afterb, mean (SD)Beforea, mean (SD)

PRAMc

3.71 (0.74)3.69 (0.77)3.60 (0.61)3.67 (0.62)Mean total scored

3.56 (0.87)3.55 (0.86)3.46 (0.76)3.53 (0.73)Factor 1e

3.78 (0.77)3.74 (0.85)3.66 (0.73)3.78 (0.72)Factor 2f

3.99 (0.79)4.02 (0.82)3.89 (0.61)3.91 (0.76)Factor 3g

aBefore viewing the video manipulation.
bAfter viewing the video manipulation.
cPRAM: Parenting Resources Acceptability Measure; mean total=mean acceptability of all items (items 1-18).
dPRAM before and after mean total scores were strongly positively correlated (r=0.92).
eFactor 1 (9 items): “Acceptability of Parenting Resources.”
fFactor 2 (6 items): “Interest in Learning Parenting Strategies.”
gFactor 3 (3 items): “Acceptability of Parenting Websites.”

Table 8. Descriptives for behavioral outcome variables (N=166).a

NEVc (n=83)SVb (n=83)Variable

Request for parent resources, n (%)

63 (75.9)56 (67.5)Yes

20 (24.1)27 (32.5)No

4.82 (4.49)4.17 (2.99)Mouse click count, mean (SD)

103.21 (188.52)55.39 (113.41)Time spent on resource page (seconds), mean (SD)

1.59 (0.60)1.48 (0.44)Log-transformed time spent on resource page, mean (SD)

aLog-transformed timing was calculated using a base of 10. The parent resource question was posed immediately after viewing the video manipulation
and was phrased as follows: “Would you like to learn more about resources for parents on positive parenting practices?” Mouse clicks were counted
while viewing the resource page.
bSV: standard video.
cNEV: neuroscience-enhanced video.
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Number of Mouse Clicks

A negative binomial regression was conducted to examine group
differences in the overdispersed mouse click count data. The
number of mouse clicks did not differ significantly by condition
(standard video mean 4.17, SD 2.99; neuroscience-enhanced

video mean 4.81, SD 4.49; β=.145; Wald χ2
1 [N=166]=1.3;

P=.26; 95% Wald CI −0.105 to 0.395).

Time Spent on Resource Pages

Owing to high positive skewness and kurtosis, a log
transformation (base 10) was applied to this variable. The
skewness and kurtosis of the resulting log-transformed variable
were acceptable (ie, both <|1|). An independent-sample t test
was used to test whether the time spent on the resource page
differed between groups. There was no significant difference
(t150.06=−1.396; P=.17), indicating that the amount of time spent
on the resource page did not differ by condition (standard video
mean 1.48, SD 0.44; neuroscience-enhanced video mean 1.59,
SD 0.60).

Expressed Interest in Information on Resources for Positive
Parenting Practices

To test for group differences in the tendency to request
additional information immediately following the viewing of
the video, a chi-square test was conducted. No significant

difference was found (χ2
1 [N=166]=1.454; P=.23), indicating

no group differences in this outcome.

Part 3: PRAM—1-Month Follow-up

Use Descriptives
Regarding the subset of parents assessed at follow-up (128/166,
77.1%), the 1-month retrospective reports of resource use were
as follows: 60.9% (78/128) reported accessing parenting
information on the web, 25% (32/128) reported engaging with
at least one book related to parenting, 14.1% (18/128) accessed
local parenting resources, and 5.5% (7/128) enrolled in or
completed a parenting course. Of the 83 (83/128, 64.8% of the
total) respondents who endorsed having engaged with any of
the types of parenting resources, 40 (48%) engaged with only
1 type, 35 (42%) engaged with 2 types, 7 (8%) engaged with 3
types, and 1 (1%) engaged with all 4.

Predictive Validity
The PRAM total score and each factor at baseline related
positively to past-month use of any type of listed parenting
resource measured at follow-up (PRAM total: r=0.36 and
P<.001; factor 1: r=0.29 and P<.001; factor 2: r=0.40 and
P<.001; factor 3: r=0.22 and P=.01; Table 6). Exploratory
analyses examining the associations between PRAM scales and
past-month use by resource type are shown in Multimedia
Appendix 2.

To better understand the relationship between behavioral proxies
and actual behavior, exploratory bivariate correlations were
conducted between past-month use and mouse click count
(r=0.01; P=.87), log of time spent on the resource page (r=0.07;
P=.41), and request for resources (r=0.38; P<.001), indicating
that only expressed interest in receiving more information on
parenting resources was prospectively related to resource use.

Group Differences
Within the follow-up completers, RM ANOVAs with
Greenhouse-Geisser corrections tested for group differences in
change across all 3 time points. There was no significant
time-by-condition interaction for PRAM factor 1
(F1.47,185.35=0.984; P=.35), factor 2 (F1.71,215.46=0.753; P=.45),
factor 3 (F1.62,204.63=2.273; P=.12), or total (F1.45,182.91=1.578;
P=.21), indicating no group differences at the 1-month
follow-up.

Discussion

Principal Findings
We created and tested a novel measure to assess the acceptability
of resources for parenting education or parent skills training.
The measure showed good psychometric properties and related
to several theoretically relevant measures. Using this measure,
we examined whether, in the context of a brief presentation on
parenting education, the inclusion of neuroscience information
on child development affected parental intent to enroll in parent
skills training. The first hypothesis was partially supported; that
is, from before to after the video manipulation, parents in the
neuroscience-enhanced video condition scored higher on rated
acceptability than parents in the standard video condition on
PRAM factor 2 (“Interest in Learning Parenting Strategies”)
and on the total PRAM score. By contrast, changes in scores
did not significantly differ between conditions on factor 1 or
factor 3 (“Acceptability of Parenting Resources” and
“Acceptability of Parenting Websites,” respectively).
Interestingly, the group differences in rated acceptability from
before to after were found to be driven by decreases in rated
acceptability in the standard video condition (in contrast to no
significant change from before to after in the
neuroscience-enhanced video condition). However, when similar
analyses were conducted with the subsample of 1-month
follow-up completers, there were no significant group
differences across all 3 time points. This may indicate that the
impact of neuroscience explanations on acceptability is only
short-lived. With respect to behavioral measures (ie, requests
for resources, number of mouse clicks, and time spent on the
resource page), there were no significant differences by
condition. However, all behavioral outcomes indicated levels
of engagement in the expected direction, with the
neuroscience-enhanced video condition showing nonsignificant
higher levels of behavioral engagement. We view the results of
this study as a first step toward examining the impact of
neuroscience-related information on engagement in prevention
and treatment approaches.

The PRAM self-report measure was created for this study to
fill the measurement gap in assessing the acceptability of
parenting resources or training materials. Three factors emerged,
roughly divided in terms of media format (ie, acceptability of
parenting resources, interest in learning parenting strategies,
and acceptability of parenting websites) rather than by facets
of acceptability (ie, openness, usefulness, and likelihood). It is
possible that the differences among various levels of intent to
engage are less important than the ways in which parents
consider engaging. For instance, browsing a website for
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parenting tips requires very little effort compared with other
ways of accessing parenting resources and materials. In line
with this, at the 1-month follow-up, most respondents reported
having accessed parenting resources in the previous month, and
the most commonly accessed resource type was web-based
information. Previous studies have shown that most parents find
evidence-based parenting information to be acceptable and tend
to prefer self-administered formats [41,66]. In this community
sample, acceptability ratings appeared favorable across factors
and the total score; mean ratings were between neither agree
nor disagree and agree, skewed toward agree, and
“Acceptability of Parenting Websites” had the highest rated
acceptability.

Of note, when the 3 items assessing acceptability of parenting
websites (factor 3) were omitted, the PRAM retained excellent
internal consistency. Thus, it appears that this measure could
be administered as a 15-item measure without a meaningful
loss of reliability. However, factor 3 showed multiple unique
relations with other variables and, thus, may capture an
important swath of parents who have lower levels of interest in
information found on mainstream websites. In summary, it is
recommended that this measure be modified to include or
exclude factor 3 depending on the individual study or
intervention purposes.

The PRAM displayed a number of strong psychometric
properties. Indeed, the measure earned a passing score on each
metric of a set of established criteria [42] used to evaluate
measures of acceptability, including reliability, structural
validity, criterion (predictive) validity, norms, responsiveness,
and usability. Specifically, the PRAM earned ratings of excellent
on norms (ie, sample size used to establish norms >100),
reliability (ie, all Cronbach α values ≥.80), and structural
validity (ie, N>100, N>7×the number of items, and an EFA
explaining >50% of the variance). It earned a rating of good on
usability (ie, instrument length; between 10 and 50 items) and
ratings of adequate on criterion validity (ie, medium correlation
between the PRAM and another outcome measured in the future)
and responsiveness (ie, statistically significant change over time
on at least a medium-sized sample; N>50). Importantly, each
factor of the PRAM and the total score showed small to
moderate–strength positive correlations with behavioral proxies
of engagement, including prospective associations with
self-reported engagement. Thus, the PRAM has predictive
validity as a measure of parental engagement. To further explore
the PRAM’s responsiveness and criterion validity, it should be
used in prospective studies of established interventions that
enhance the acceptability of parent skills training.

In our sample, higher ratings of acceptability were associated
with greater parent-reported child maladjustment (internalizing
and externalizing problems) in addition to greater difficulty in
controlling their child’s behavior. Interestingly, higher reports
of parenting dissatisfaction and greater feelings of parenting
inefficacy were related to lower acceptability. Although these
findings appear to conflict somewhat with those on child
behavioral problems, it may be the case that the parental
satisfaction and efficacy constructs may better reflect parental
stress or psychopathology than actual child behaviors. Future
research should test this hypothesis. Furthermore, parental

knowledge of effective child treatments, along with the
perceived importance of others’ opinions on child-focused
treatments (ie, subjective norms), was associated with greater
acceptability. Taken together, our results provide evidence that
parents of children who display more problems may be more
open to help seeking related to parenting education or skill
training. Furthermore, our findings outline parent characteristics
that may relate to acceptability, and further work is needed to
assess whether these traits, including parental sense of efficacy,
satisfaction, knowledge of treatments, and subjective norms,
are suitable targets for interventions aimed at increasing initial
engagement. Finally, perceived social support related only to
acceptability of parenting websites; parents who are less socially
connected may also have greater mistrust of or less interest in
web-based parenting resources touted by experts (eg, the Centers
for Disease Control and Prevention) and may benefit from
modified engagement methods.

Regarding the experimental manipulation, we found partial
support for the hypothesis that self-reported acceptability
differed by condition. Specifically, parents who received
additional neuroscience information in the video manipulation
(neuroscience-enhanced video) did not change their rated interest
in learning new parenting strategies from before to after,
whereas those in the control condition (standard video)
decreased slightly from before to after. Furthermore, at the
1-month follow-up, there were no group differences. It was
expected that ratings of acceptability would increase in both
conditions, with greater increases in the neuroscience-enhanced
video condition. It is possible that parents across both conditions
found the video manipulations uncompelling given that no
specific parenting intervention or resource was discussed in the
video presentations—both videos discussed parent training
generally. In addition, given our sample’s skew toward higher
educational attainment, it could be that the information presented
in the standard video condition was too basic to be of interest,
whereas the neuroscience-enhanced video content appealed
more to this demographic. It is possible that the pattern of results
would differ in a more educationally diverse sample. Despite
these unexpected results, this study provides preliminary
evidence that the SANE [30,31] can be extended to engage
parents—at least initially—in seeking evidence-based parenting
resources or education. Interestingly, the only factor of the
PRAM that differed between groups was the “Interest in
Learning Parenting Strategies” factor and not the 2 factors that
included items alluding to specific media formats (ie, books,
web-based courses, websites, and local resources). Thus, the
SANE effect may enhance interest in general parenting
education by increasing beliefs that parents can benefit from
parenting education or resources but not with respect to specific
media formats. Although additional research is needed to test
models of parent engagement with and without neuroscience
information, findings suggest that including information about
the child brain and the effects of parent training on child brain
development may be effective in early-stage parent engagement.

With respect to behavioral outcomes, there were no significant
differences in outcomes by condition. However, for all 3
variables (ie, mouse clicks, time spent on resource page, and
requests for information), the neuroscience-enhanced video had
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nonsignificantly higher levels of engagement. It is possible that
the effects of neuroscience information on parental intent to
engage are small, such that this sample size was not large
enough to detect a significant difference. In addition, it is
possible that the effects of neuroscience information are more
related to perceptions of acceptability than to behavioral
outcomes indexing intent to engage. All 3 behavioral outcomes
were theorized to capture parental intent to engage. However,
of the 3, only requesting additional resources at baseline was
positively associated with prospective use of parenting resources
at follow-up. Thus, our behavioral measures may actually reflect
other processes, such as general interest or arousal during the
survey. It is also possible that behavioral outcomes might have
differed at other levels of engagement (eg, actual enrollment
and quality of engagement with parent resources). Researchers
have highlighted the importance of assessing the effects of
engagement techniques at multiple levels of engagement [20,67].
Future work should test the SANE effect on the rates of actual
enrollment in a parent skills training program.

Limitations, Strengths, and Future Directions
It bears noting that the manipulation used was weak, consisting
of 37 seconds of additional video content pertaining to basic
neuroscience. Although this study was a “proof-of-concept”
investigation, future work may achieve greater external validity
and larger effects by increasing the dose of the SANE effect
(ie, infusing neuroscience information throughout the
engagement process). In addition, future work could assess
whether the addition of neuroscience explanations to parenting
education content enhances outcomes in either engagement or
child behavioral improvements. Given the dearth of previous
research on this topic, it is difficult to estimate this study’s
power to detect true effects. A larger sample size may be needed
for a fully powered study.

Following the video manipulation, it is possible that participants
found the resources presented to be uncompelling and, thus,
general levels of behavioral engagement might have been too
low to detect differences across conditions. In this study, we
were unable to discern which type of resource parents were
most likely to engage with while on the resource page (ie, books,
web-based programs, websites, and local resources). Future
research could examine which types of resources parents are
most likely to behaviorally engage with among a menu of parent
resource or training options using methods such as eye tracking
and advanced mouse tracking.

Emerging evidence has yielded some support for other
theory-driven methods of engagement [28,29], including
strategies based on the Health Belief Model [68], which
emphasizes attitudes and beliefs about health-promoting
behaviors, and the theory of planned behavior and reasoned
action [64], which links beliefs and attitudes to perceived social
pressure and behavioral capacity to perform an action. The
manipulation used in this study—based on the SANE—shared
an overlap with the Health Belief Model. Future studies could
directly compare engagement strategies based on different
theoretical models. In addition, the survey collection
methodology may have excluded particularly vulnerable groups
of caregivers (eg, single parents caring for multiple young

children, those unable to complete a web-based survey at home,
or those without access to a computer). Finally, this was a
predominantly White, high–socioeconomic status, community
sample; SANE effects may differ by race or ethnicity or by
socioeconomic status. In addition, SANE effects may differ
based on the severity of parent problems, child problems, or
parent-child interaction problems. However, with this sample,
we were able to examine intent to engage in
non–treatment-seeking parents. Most initial parent engagement
research focuses on treatment-seeking populations, and
influences are examined post hoc instead of a priori. This design
allowed for the inclusion of parents across a broad range of
behavioral intents to engage with parenting resources.

With respect to future directions, it will be important to test the
SANE effect, in addition to the psychometric properties and
measure invariance of the PRAM, in more nonparents and
non–primary caregivers; caregivers who are treatment-seeking;
populations of children with mental or behavioral health
diagnoses (ie, clinical samples); and various racial or ethnic,
cultural, linguistic, and socioeconomic groups. The effect of
presenting neuroscience information related to child
development may vary across cultures and across parents with
different levels of engagement with mental health care. Indeed,
the degree to which these findings may be generalized to other
populations—for example, to non-English speakers—is unclear.
This study’s lack of linguistic and other cultural diversity is a
limitation. Future research should also elaborate and expand on
the PRAM. Importantly, the PRAM could be used in research
on additional stages of engagement beyond intent to engage
(eg, actual enrollment, attrition, and implementation of parenting
strategies learned). Future work should also examine the
associations between PRAM factors and other constructs, such
as parent stress or family empowerment [69]. In addition, the
PRAM could be modified for use with different groups (eg,
treatment-seeking groups, specific diagnostic groups, and
parents with records of child maltreatment) or different
prevention contexts (eg, web-based parent interventions and
group parenting programs). Finally, this study broadly assessed
engagement with parenting education resources; future work
should examine the specific effects of engagement interventions
on the acceptability of certain types or formats of resources
provided. For example, it is unknown whether there are different
factors that are associated with parental engagement in
evidence-based resources versus other types of parenting
resources (eg, a parenting community on social media) or in
web-based training programs versus self-help books.

Conclusions
This pilot study represents a novel merging of 2 literatures: the
SANE and parent engagement in education or training. Extant
research on the SANE effect was extended by testing this effect
on parents. Moreover, a novel method of parent engagement
was tested, with preliminary evidence suggesting that the
presentation of parenting education and resources may be more
compelling in the short term with the inclusion of simple child
brain neuroscience information. The findings have implications
for public behavioral health efforts that target parents and may
advance the state of parenting prevention science. Researchers
should continue to strive toward a better understanding of the
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factors that drive parental engagement, developing and testing
novel methods to enhance engagement and engaging caregivers
as active stakeholders in this process. This study is one of a
handful of studies to experimentally examine initial engagement;
it is possible that a combination of variegated strategies, or
simple behavioral “nudges” (eg, inclusion of neuroscience

information, style and wording of advertisements, and other yet
unidentified enhancements), will ultimately prove instrumental
in increasing parent engagement in parent education and
training. To the best of our knowledge, this study also represents
the first psychometrically validated measure to assess initial
parent engagement.
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Abstract

Background: Caregivers of children and youth with complex care needs (CCNs) often require considerable support to ensure
the well-being of their families. Social media present an opportunity to better support caregivers through computer-mediated
communication for social support. Peer-to-peer (P2P) support groups are a way in which caregivers are accessing needed support;
however, the experiences of caregivers who use these groups and the perceived impact that participation has on caregivers of
children and youth with CCNs are not known.

Objective: This study aimed to explore the experiences of caregivers of children and youth with CCNs who use a Facebook-based
P2P support group to communicate, understand their motivations to use the group, and investigate its perceived impact on
knowledge of programs and services and sense of community belonging among caregivers.

Methods: A qualitative descriptive design was used to explore the experiences and perceived impact of a Facebook-based (Meta
Platforms) P2P support group for caregivers of children and youth with CCNs in New Brunswick, Canada. The group was launched
on the web in October 2020, during the COVID-19 pandemic, and resulted in 108 caregivers joining the group. A web-based
survey was distributed, and semistructured interviews were conducted in February 2021 with a subsample of members. Thematic
analysis was used to identify and report patterns related to caregivers’ experiences and perceived impacts of participation.

Results: A subsample of members in the Facebook group completed the web-based survey (39/108, 36.1%) and interviews
(14/108, 12.9%). A total of 5 themes emerged from the interviews: safe space, informational support and direction, web-based
connection with peers, impact on knowledge of programs and services, and degree of community belonging. Participants reported
joining the group to obtain geography-specific information support and connect with peers. Many participants reported an
improvement in their knowledge of programs and services and felt connected to the community; however, the short observation
period and diversity among the caregiver population were cited as barriers to community belonging.

Conclusions: Social media present an important opportunity to facilitate the exchange of support between patients and caregivers
in an accessible and curated environment. Findings from this study suggest that involvement in web-based, geography-specific
P2P support groups can influence perceived knowledge of services and resources and sense of community belonging among
caregivers of children and youth with CCNs. Furthermore, this study provides insight into the experiences and motivations of
caregivers of children and youth with CCNs who participate in a private social media environment.
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Introduction

Overview
Despite representing only 15% to 18% of the childhood
population, children and youth with complex care needs (CCNs;
aged 0-25 years) account for a substantial portion of health care
costs and resource use in Canada [1]. Although pressure on the
resources needed to treat these conditions is challenging the
sustainability and effectiveness of Canadian health care systems,
it also affects the well-being of children and youth with CCNs
and their caregivers. Caregivers of children and youth with
CCNs (eg, parents, guardians, and extended family members)
face numerous challenges and barriers [2]. Obstacles faced by
caregivers of children and youth with CCNs include the
following: managing care from multiple providers and services,
lack of information and access to resources, and emotional
challenges [3,4]. These challenges have been exacerbated by
the COVID-19 pandemic, leading to increased caregiver stress
and loneliness [5]. For example, caregivers of children and
youth with CCNs have experienced reduced access to and delays
in health and social care, because of the pandemic [6], and
increased stress owing to their child’s immunocompromised
status [7]. Web-based peer-to-peer (P2P) support groups through
social media are a way in which caregivers of children and youth
with CCNs are accessing needed support [8]. However, the
experiences of caregivers who use these groups and the
perceived impact that participation has on caregivers of children
and youth with CCNs are not known. This study aimed to
explore the experiences of caregivers of children and youth with
CCNs who use a geography-specific Facebook-based (Meta
Platforms) P2P support group and investigate its perceived
impact on knowledge of programs and services and sense of
community belonging.

Background
Caregivers of children and youth with CCNs often require
considerable support to ensure the well-being of their families.
Additional pressures on these caregivers can result in significant
stress and isolation, particularly when attempting to navigate
the health care system [3]. Social media websites and
applications offer an opportunity to better support caregivers
through computer-mediated communication for social support
[9]; specifically, social media–based P2P support. Web-based
support groups provide an environment for the exchange of
informational, emotional, and instrumental support [9-11];
however, caregivers of children and youth with CCNs report
primarily using these groups as a source of informational support
[12]. Despite the prevalence of social media platforms available
to users, Facebook, YouTube, and Twitter remain among the
most popular websites for health-related P2P support [13].

Web-based P2P support offers an accessible and inexpensive
source of informational knowledge and emotional support for
caregivers [14], such as parents of children and youth with CCNs

[15]. Caregivers of children and youth with CCNs who
participate in web-based P2P support can acquire specific advice
for their circumstances [9] and often consider the experience to
be more relevant to their needs than the information provided
by their professional care providers [16]. In some cases, the
information exchanged within these groups goes beyond the
knowledge of care providers, particularly for conditions that
may be rare, not well understood, or beyond the scope of
physical health care (eg, how to dress an infant with a feed tube)
[17]. Web-based P2P support groups have been reported to
supplement information received from a care provider [18-20]
and help patients prepare for medical appointments [21]. In a
2014 survey involving parents of children with
neurofibromatosis type 1, parents indicated that they were very
likely to use internet P2P groups to seek research studies (87%),
talk to parents with similar diagnoses (67%), and obtain answers
to questions (50%) [22].

Although these communities are not meant to replace
professional health care [23], they provide several important
benefits to caregivers and their families. P2P support groups
can promote access to information and create a sense of
community belonging in patients and caregivers [24,25].
Web-based support can increase feelings of control, reduce
isolation, and lower depression and anxiety in caregivers of
children and youth with CCNs [26]. Health-related
communication is often associated with risks including the
privacy and reliability of information [27,28] and members’
ability to appraise relevant information [29]. However,
observations of P2P support groups suggest that misinformation
is often self-corrected over time by members who validate or
correct the posted information [30]. Moderators have also been
identified to play an important role in decreasing the spread of
misinformation in groups [31].

One of the strongest motivations to engage in health-related
P2P support is the desire to connect with individuals in similar
situations [27]. Dumaij and Tijssen [32] reported four
characteristics that play a role in an individual’s decision to use
a particular website to connect with peers: (1) whether it is a
closed-access website (ie, private), (2) nature of topics discussed,
(3) ease of use, and (4) type of users and structure of discussions.
Engagement with these groups can differ depending on various
factors, including their target population. For example, parents
of children with CCNs report using geography-specific groups
for locally based informational or navigational support and
condition-specific groups (eg, autism) for support specific to
their child’s symptoms or diagnosis [8].

Belonging to a social group that is valued by contributing
members can lead to a shared social identity [33]. This sense
of social connectedness is an important consideration in P2P
support groups that target caregivers of children and youth with
CCNs. A poor sense of belonging has been associated with low
caregiver well-being, which can affect the health outcomes of
their child or children [34]. Lack of social belonging, or social
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isolation, can be defined as “a state in which the individual lacks
a sense of belonging socially, lacks engagement with others,
and has a minimal number of social contacts” [35,36].
Web-based platforms used for P2P support can promote a sense
of social inclusion and belonging among informal caregivers
[35], such as older adults [37,38]. The impact of these groups
on caregivers of children and youth with CCNs specifically has
not been previously explored; however, face-to-face parent
support groups have been shown to increase the sense of
community belonging among these caregivers [39].

Health literacy, broadly known as the ability to read and
understand health information [40], is associated with
knowledge of health-related services and has been identified as
a barrier to navigating the health care system [41]. Low health
literacy presents additional barriers when interacting with
professional care providers, who often assume a higher level of
understanding than an individual might possess [42]; this can
be problematic for caregivers of children and youth with CCNs
who often manage the care of their child [43]. Web-based P2P
support offers an opportunity for individuals to engage with
health information in a variety of ways, which can promote
access to information [24] and improve knowledge of
health-related resources [44,45]. Associations between
web-based P2P support and health-related knowledge have been
observed in breastfeeding mothers of preterm infants [20] and
caregivers of persons with type II diabetes [46]; however, it has
not been previously explored among caregivers of children and
youth with CCNs. Specifically, the extent to which participation
in web-based P2P support, through social media, affects
health-related knowledge within this population is unclear.

Objectives and Research Questions
The primary objective of this study was to explore the
experiences, motivations, and perceived impact of involvement
in a geography-specific P2P support group on Facebook and
the motivations to use these groups among caregivers of children
and youth with CCNs. More specifically, this study aimed to
investigate the impact of participation in a group based in New
Brunswick, Canada, which targets caregivers of children and
youth with CCNs in New Brunswick, on perceived knowledge
of resources and programs and sense of community belonging.
The following research questions formed the basis for this study:

1. What are the experiences of caregivers of children and youth
with CCNs who use the Facebook group to communicate with
other caregivers?

2. Why do caregivers of children and youth with CCNs use the
Facebook-based P2P support group?

3. In what ways does participating in the Facebook group affect
the perceived knowledge of services or resources among
caregivers of children and youth with CCNs in New Brunswick?

4. In what ways does participating in the Facebook group affect
the perceived sense of community belonging among caregivers
of children and youth with CCNs in New Brunswick?

Methods

Design and Sample
A qualitative descriptive design was used to explore the
experiences and perceived impact of a Facebook-based P2P
support group for caregivers of children and youth with CCNs
in New Brunswick. Qualitative description is a pragmatic
qualitative approach that facilitates obtaining simple,
straightforward answers to questions in applied health research
[47], while offering a comprehensive summary of an event or
experience in everyday language [48].

A Facebook group was launched in October 2020; the details
of this group have been described in 2 other publications [12,49].
Briefly, a group was created on Facebook, specific to caregivers
of children and youth with CCNs who live in New Brunswick,
Canada. Prospective members were screened at the time they
provided consent for the study. Content in the group (including
posts and the membership list) is closed to current members;
however, the title, description, and profiles of moderators are
visible to the public. The group was designed in collaboration
with the NaviCare/SoinsNavi’s Family and Patient Advisory
Council (PFAC), which provided insight into the following
variables: language, group description and title, moderators,
recruitment strategy, research observation, and evaluation. The
PFAC consists of 6 parents of children and youth with CCNs
and 1 young adult who experienced CCNs as a child; this council
advised the research team at each stage of the research process
to ensure its relevance to the target population. Group content
is available in English and French and is closed to members (ie,
private). The group was moderated by a member of the PFAC
and the NaviCare/SoinsNavi patient navigator; the navigator
provided support in both English and French. A description of
the use of the group by caregivers and the factors that influenced
group activity (eg, posts and interactions) have been published
elsewhere [12].

Caregivers of children and youth with CCNs were recruited
through advertisements on other relevant Facebook groups (eg,
New Brunswick–specific groups for parents), media releases
to relevant community organizations (eg, NaviCare/SoinsNavi),
and word of mouth. The group attracted a total of 108 caregivers
over the 6 months of the study period and has been primarily
used by members to find answers to inquiries related to their
child’s care and for the exchange of informational support, such
as navigational support [12].

Data Collection and Analysis
A web-based survey was distributed to members of the Facebook
group in February 2021, which consisted of 19 questions related
to their experience in the group. Items for the survey were
developed for the purpose of this study and were pilot-tested
among the PFAC and research team members for
comprehension. The survey consisted of items in four categories:
(1) sociodemographic information (including information about
their child or youth with CCNs, such as age, condition or
diagnoses, etc), (2) social media use (including how often they
visit Facebook, membership with other health-related Facebook
P2P support groups, etc), (3) use of the Facebook support group
(including length of membership, visibility of content from the
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group on participants’ time line, frequency of interactions in
the group, motivation for joining the group, etc), and (4)
perceived impact of group membership on knowledge of
services and resources and sense of community belonging (eg,
“Have you learned about any services or resources for children
or youth with health care needs in New Brunswick as a result
of your membership in [the Facebook group]?”). The lead author
(KJK) conducted the interviews using the Zoom
videoconferencing software in February 2021 and March 2021;
interviews lasted between 25 and 40 minutes. A pilot interview
was conducted with a patient navigator from
NaviCare/SoinsNavi in February 2021. Interviews were recorded
using Zoom and transcribed verbatim manually by the lead
author.

Members of the P2P support group were invited to participate
in the survey through a direct link that was pinned to the top of
the group. The bilingual survey was developed using Qualtrics
Experience Management (Qualtrics International Inc).
Semistructured interviews were conducted with a subsample of
members in the group in February 2021 and March 2021 using
Zoom videoconferencing software. Similarly, interview
participants were recruited from existing members of the
Facebook group and from members who indicated in the survey
that they would be interested in participating in a follow-up
interview. Interview participants were required to have been a
member of the group for a minimum of 3 months; this was
confirmed with participants by a direct message before
scheduling an interview. All interview participants received a
CAD $25 (US $19.32) Amazon gift card as compensation.
Participants who completed the survey were entered into a draw
to receive a $50 (US $38.63) Amazon gift card.

Open-ended survey questions and interview transcripts were
analyzed using thematic analysis [50], as a means of identifying,

analyzing, and reporting patterns across the data set and
organizing and describing the data in rich detail [51].
Specifically, the lead author read through the transcripts and
assigned initial codes to the content. Codes and associated
quotes were collected in Microsoft Excel to produce a summary
table [51] and grouped into broad themes using an iterative
process to ensure that the original contexts of the quotes were
preserved. Microsoft Excel was used to analyze both the
quantitative and qualitative data.

Ethics Approval
This study was approved by the University of New Brunswick’s
Research Ethics Board (040-2019).

Results

Web-Based Survey: Demographic Information
A total of 36.1% (39/108) of the individuals who were members
of the Facebook group completed the web-based survey. Most
survey participants were women (29/39, 74%), and the
remaining participants (10/39, 26%) chose not to answer. All
the participants (39/39, 100%) were aged >25 years, with 41%
(16/39) reporting their age between 25 and 44 years. Only 3%
(1/39) of the participants was aged >55 years.

Most survey participants (21/39, 54%) reported caring for 1
child or youth with CCNs, 23% (9/39) of the participants
reported caring for 2 children, and the remaining 23% (9/39)
of the participants did not provide a response. Most participants
reported caring for children aged 6 to 12 years (13/39, 33%),
followed by children aged 4 to 5 years (11/39, 28%). Participants
reported caring for 4 young children aged between 2 and 3 years
and 4 youths aged between 13 and 18 years (Table 1).

Table 1. Age (in years) of children or youth under the care of survey participants (N=33).

Children or youth, n (%)Demographic

1 (3)0-1

4 (12)2-3

11 (33)4-5

13 (39)6-12

4 (12)13-18

Participants were able to select multiple responses if they were
caring for >1 child or youth.

Conditions identified by caregivers were grouped according to
6 categories: mental health conditions (8/39, 21%),
developmental conditions (16/39, 41%), neurological and
genetic conditions (9/39, 23%), movement and motor conditions
(8/39, 21%), cancer (1/39, 3%), and undiagnosed CCNs (7/39,
18%). The most common type of mental health condition
included anxiety (3/39, 8%) and attention-deficit/hyperactivity
disorder (2/39, 5%). Autism (9/39, 23%) was the most
commonly reported developmental condition, followed by global
developmental delay (4/39, 10%). Neurological and genetic
conditions consisted of 9 different very rare conditions; these
are not reported to protect the anonymity of participants in the

study. Cerebral palsy (7/39, 18%) was the most common
movement condition. The total number of conditions reported
exceeded the number of survey participants (n=39), as
approximately one-third of participants (12/39, 31%) reported
caring for a child with multiple diagnosed conditions.

Web-Based Survey: Motivation to Participate and
Perceived Impact of Participation
Most survey participants reported becoming aware of the group
through a friend or acquaintance (11/39, 28%) or through
NaviCare/SoinsNavi (7/39, 18%). A total of 10% (4/39) of the
participants reported learning about the group through another
support group on the platform. When asked about their
motivations for joining the Facebook group, the survey
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participants reported the topic to be relevant to their needs
(23/39, 59%), the need for information or support (16/39, 41%),
and the desire to make connections with others (13/39, 33%),

among other reasons (Table 2). Other reasons included the
foresight to use the group as a resource for future support needs.

Table 2. Indicated motivation or motivations for joining the Facebook group (n=76).a

Participants, n (%)Reason for joining the group

23 (30)The topic is relevant to me

16 (21)I was or am in need of information or support

13 (17)I was or am looking to make connections with others

10 (13)The content appeared to be trustworthy

10 (13)It is an active group

3 (4)A mutual friend invited me

1 (1)I heard about the group offline

aThe total number of motivating factors (n=76) exceeds total survey participants (n=34) as participants were able to choose multiple responses.

Approximately one-third of respondents (14/39, 36%) indicated
that they had learned about new services or resources relevant
to their child’s or children’s care from participation in the
Facebook group. Another 31% (12/39) of the participants
indicated that they did not learn anything new. Totally, 10%
(4/39) of the participants responded that they did not know
whether they had learned anything new. When asked about the
impact of the group on caregivers’ role in caring for their child
or children using an open-ended question, 5% (2/39) of the
participants stated that the group improved their sense of
community belonging. None of the participants in the surveys
or interviews (0/39, 0%) reported that the group negatively
affected their knowledge of services or resources or sense of
community belonging.

Thematic Analysis of Interviews

Description of Themes
A total of 12.9% (14/108) of the participants who were members
of the Facebook group completed the interviews; all interview
participants also completed the web-based survey. A total of
five themes emerged from the interviews that related to
caregivers’experiences in the Facebook group and the perceived
impact that being a member had on their knowledge of services
and resources and sense of community belonging. The themes
were as follows: (1) safe space, (2) informational support and
direction, (3) virtually connect with peers, (4) impact on
knowledge of programs and services, and (5) degree of
community belonging. These themes are described in further
detail in the following section.

Theme 1: Safe Space
Participants described their experience in the Facebook group
as a positive environment for the exchange of P2P support.
Many participants characterized the group as a safe space that
was inclusive of all caregivers, regardless of conditions or
diagnoses:

I feel like this space is inclusive to everyone at
different levels, in their diagnosis and in their journey.
[Participant 10; March 4, 2021]

Compared with other Facebook support groups, this group was
considered to be safe by some members owing to its specificity
to caregivers of children and youth with CCNs and the culture
in New Brunswick:

I find sometimes with like, for instance, my [condition
specific] group and things like that it's people all over
the world. So, you know, I understand that sometimes
things aren’t translated the same? [laughs] Or the
intentions are not the same, or sometimes, you know,
people can comment on something and it meant to be
good, but you read it, you're like, ‘oh, okay, that was
saucy, or that was like,’ you know what I mean? But
I find this Facebook group, I don't see any of that,
we're all kind of, at the same, you know what I mean?
Like, ...it's in New Brunswick. It's here, I could bump
into you at Costco or...I could meet them for coffee
somewhere. Their kids could meet ours you know
what I mean? [Participant 14; March 18, 2021]

When initially joining the group, some members reported feeling
inadequate or doubtful about their place within the group, which
they referred to as the imposter syndrome. However, these
participants explained that this quickly dissipated after spending
time in the group:

[My friend] messaged me [that] this group actually
just started, you should join it [laughs]. So, I did and
then I immediately got, I think it’s called, is it
imposter syndrome or something? Cause I just, like
to me cancer is no big deal anymore and all these
children that are, like, to me, are ‘real special needs,’
which I know is not, like, the right way to look at it,
but it’s just the way that I, the brain works. So I
definitely feel, not intimidated, not the right word, but
I just felt like, oh like, we don’t belong in this group,
right away. But I’m over that now [laughs].
[Participant 07; February 23, 2022]

Theme 2: Informational Support and Direction
Many participants described significant gaps in their support
needs, particularly related to informational needs and
navigational support regarding relevant programs, services, and
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resources. In some cases, participants reported being provided
with an overwhelming amount of information upon recognition
of a condition or diagnosis and left to determine the next course
of action:

I think the thing is that once you get your child's
diagnosis, for me, I felt like I was given pamphlets, I
was given appointments, like you're being pulled, like
your life just was just turned upside down. And you're
given all this information and sometimes you just
don't know what to do with it. It slips through the
cracks, you're grieving, you're processing, you're
trying to figure out all of a sudden, you know, you
thought your life was going one way with a child and
all of a sudden, it's like, whoa, now it's brand new...So
you're trying to figure it out. And it took a lot of my
husband and I having to figure it out calling and
asking questions and making sure that we weren't
missing something, and it's exhausting...We all have
children with disabilities that we are trying to get the
best care for and offer them the best quality of life.
And I feel like that the [NB] group is set up to support
[us] in that. [Participant 14; March 18, 2021]

Participants described the mental load associated with being a
caregiver of a child or youth with CCNs and explained that the
Facebook group has been an important informational resource
to help ease some of the pressure:

So going to that Facebook page and then there’s
people coming to it with questions and right away
someone says ‘well I did this’ ‘I did that’ and I think,
wow, that’s, that’s, you know. Those are the hours
and hours that I spent looking for information where
now I can go and look and see someone’s experience.
That narrows my search into ‘I’ll try this first, if it
works, great. If it doesn’t, I can at least, you know.’
Where I didn’t even know where to start [laughs].
[Participant 11; March 4, 2021]

Specifically, the group was viewed as an important source of
informational support, one that could provide a starting place
and direction in the overwhelming amount of information
provided to caregivers when their child or children experience
a new diagnosis or crisis:

Just getting that advice from others parents is huge
and it kind of helps you direct yourself. When it’s very
overwhelming, that kind of gives your brain a place
to like, settle on, and then “OK how do we approach
this” and then it usually spirals, you can get a lot
more information. [Participant 06; February 19, 2021]

Having the Facebook group is helpful, where it's like,
‘Oh, I didn't realize that.’ Maybe we were given the
information at first, but we forgot about it, or
misplaced it, or...you didn't think that that was
applicable to you at that time and you were just so
heavy in the grief. [Participant 14; March 18, 2021]

Many members described a need for informational support
owing to an expressed lack of control that is associated with
caring for a child or youth with CCNs. More specifically,

seeking informational support was described to elicit a sense
of empowerment:

There’s a lot of lack of control when you have a kid
with special needs. I’m a control freak, [my husband]
will say that. So I feel some sense of control and some
power in her diagnosis if I have more knowledge of
it. So if I know this is what we need to do or this
treatment might help or whatever, whatever, it makes
you feel like you have a little power in a very
powerless situation. [The group] is a nice avenue to
have if I have questions. [Participant 04; February 18,
2021]

Participants described feeling reassured by their membership
in the group, knowing that it was a place that they could turn
to for support if and when needed:

I find that even just having the Facebook group, just
having it there is helpful. Just knowing that you can
comment or post if you need to post. Like, just having
it there. [Participant 02; February 17, 2021]

Theme 3: Virtually Connect With Peers
Participants described a desire for a group specific to caregivers
of children and youth with CCNs in New Brunswick before the
implementation of the study group. A participant explained
having attempted to start a support group in the past, which was
not successful:

I have been searching for this type of support for the
last 6 years, even to the point of trying to start my
own group, which was a super flop. I very much
appreciate confidentiality of medical situations, but
I think that was the biggest barrier. The therapists
and doctors that everyone saw were unable to connect
people together and there is no place to put up a
poster or advertise really just to look for other real
people, not just professionals who help, who are going
through similar circumstances. I love the fact that it
is a small, provincial group. I never would have
guessed there were so many people here! I really felt
like we were the only ones for a long time. The only
people who even knew someone who had a complex
need that is. And that is real lonely. [Participant 03;
February 17, 2021]

Many participants were motivated to join the Facebook support
group to engage in communication with individuals who were
experiencing similar situations and understood their challenges:

You know, something could happen with a child that
morning and they get through it with the doctor, blah,
blah, blah, and then they want to talk about it...And
you can’t talk to anyone but your own family
members, and friends, but...they haven’t lived your
life. I think with this group you’re able to say, I need
some help. And people are doing that, so that’s good.
[Participant 11; March 4, 2021]

More specifically, the solidarity associated with membership
in a group of peers facing similar challenges in the same
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province was identified as an important reason why some
participants used the group:

Which is helpful, because you have your support of
your family and friends and that’s always valuable,
but the support that you get from people who are
going through a similar journey is just a different,
you just feel heard, and you feel valued, and you feel
understood, even if it’s online, it’s very, very helpful.
I don’t think anything could replace that, especially
when you have children that have any type of rare
syndrome, you might not meet anyone that has that
syndrome. So it’s been a benefit...just having the [NB
Facebook] group community, a huge support.
[Participant 06; February 19, 2021]

When my daughter first got her chair, I wish we could
have talked with other people too. I think there is a
lot to gain from talking with people who are living
the experience and not just professionals who support
you. Not just about the facts of wheelchair life, but
just knowing that there are other people going
through the same challenges and success as you and
connecting with them. [Participant 03; February 17,
2021]

Some participants pointed to the web-based aspect of the support
group as an important factor for their use. The availability and
accessibility of the group were perceived as particularly
important facets by caregivers, many of whom felt overwhelmed
by the daily pressures associated with raising a child or youth
with CCNs:

As a caregiver, it's completely different. You're burnt
out, you're tired at the end of the day, you don't want
to go to a support group. You...just want to sit if you
can [laughs]. We're talking parents that are...doing
heavy lifting still with their four or five teenage kids,
you're talking parents that are doing diaper
changes...anything that's in a routine for kids is more
complex for us. [Participant 14; March 18, 2021]

Theme 4: Impact on Knowledge of Programs and
Services
Participants described engaging in web-based research of
resources and information, which often occurred during the
early stages of a condition or diagnosis. Participants reported
feeling that they had a good understanding of the available
programs and resources for their child or children. However,
most participants speculated that there may be additional
resources and programs beyond their knowledge, owing, in part,
to their difficulties in navigating among services:

I feel like I know about a lot of them, but I also don’t
know about a lot of them. Like, even through the
Facebook group and...through other doctors or
people, I’m still learning about things. Or maybe
something that’s available in another province that’s
just starting in New Brunswick or should be available
in New Brunswick too and like, things like that.
[Participant 03; February 17, 2021]

When asked about their perceived impact of membership in the
group on their knowledge of programs and resources, many
participants reported feeling that it had improved their awareness
of the available support:

It's only been five months [in the group], but in our
case we've already searched for resources. We
managed to find some but I imagine that parents who
have just learned that their child is sick with
disabilities, it will help them. [Participant 1; February
17, 2021; French translation]

Participants described learning about programs and services by
reading posts made by other members and directly making
inquiries to the group. Some participants reported learning about
programs and services that may be relevant to their child’s
needs, but were located in other parts of the province. However,
learning about programs or services that may not be applicable
to their specific geographic location was described as providing
an opportunity to ask if anyone knew about similar services in
their region:

I definitely learned about more. Not all of them in my
area, but just knowing that other parts of the province
makes me feel like, I could still maybe ask of some.
Um, yeah, I’ve definitely been more aware of different
programs. [Participant 03; February 17, 2021]

Some participants reported no increase in their knowledge of
available programs and services through participation in the
group, but instead reported perceiving the group as a place where
they could go to if they had specific questions related to
programs or services:

I haven’t hit a groove yet that this has improved it,
or I’ve felt supported, but I also wouldn’t say that I’m
not going to follow this page anymore cause I’m not
interested. So I would say that I’m middle of the road
on that. [Participant 08; February 23, 2021]

In some cases, these individuals felt that they did not know what
support they needed and lacked the language to ask for
informational support about the available services and programs.
In other words, participants described feeling uncertain about
the types of services or programs that may exist or be beneficial
to them in the care of their child or children: 

We haven’t found any resources. And to say that, I
couldn’t even tell you an example of what we’re
looking for because I don’t, I’m a first-time cancer
mom, so I actually don’t know what resources I am
seeking out. [Participant 07; February 23, 2021]

Theme 5: Degree of Community Belonging
The extent to which caregivers of children and youth with CCNs
felt that they belonged to a community within the P2P support
group varied. Despite the short length of time since the inception
of the Facebook group, most participants reported feeling a
sense of community belonging within the group:

It’s definitely just helped me to see that there’s a lot
of families in New Brunswick, a lot more than you
think...are in the same-ish boat that you are in. I thrive
off of community now that we’re in this situation. I
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just, I love to just talk to other parents who are feeling
the same thing, it reassures me, it makes me think that
I’m not alone in this crazy ordeal. Um, so to me, I
just like to be a part of this group. [Participant 07;
February 23, 2021]

Some members attributed this reported sense of community
belonging to the group’s membership exclusivity. More
specifically, the group was private and only permitted caregivers
of children and youth with CCNs who reside in New Brunswick:

It's made me feel more connected to our province,
knowing that there are other parents out there going
through, you know, similar experiences. ‘Cause a lot
of the networks that I’m a part of are either like,
Canada wide, or you know, different countries, so it’s
nice to be in a group that’s just New Brunswickers.
[Participant 10; March 4, 2021]

More specifically, despite differences in the ages and conditions
of their children, the shared experiences among caregivers were
reported to facilitate a sense of community belonging within
the group:

Even, even if you don’t post a lot, ...it just feels like
you’re a part of...something similar, even if it’s not
even the same thing. It’s similar enough that people
understand the medical stays, the hospital stays, they
understand the day to day, how much extra you do in
a day. So, I think that, just that, initially creates an
initial sense of community support. [Participant 06;
February 19, 2021]

A total of 29% (4/14) of the participants reported that they did
not feel a sense of community belonging within the group. These
individuals attributed this lack of community belonging to the
short time since the implementation of the group. Some
members described the same reason for experiencing few social
ties with other members within the group. However, these
individuals reported that they may benefit from a sense of
community belonging over time:

I think that the relationship is still very new and very
fresh...I think that it’s something that will, that has
benefitted me and will continue to benefit me and my
family, so yeah. [Participant 05; February 19, 2021]

A participant, who reported feeling disconnected from the
web-based group, explained that they did not identify with other
members, many of whom are caring for young children:

I’d be more interested if something came across my
Facebook page from somebody who might be 55 with
a 30-year-old and what they’re doing for care and
support...I haven’t seen a lot of that. [Participant 08;
February 23, 2021]

Discussion

Principal Findings
Consistent with previous studies, most participants reported
using the group as an important source of informational support
in the care of their child or children [52]. Findings indicate that
participants felt reassured by their membership in the group,

describing it as a resource that could help ease pressures, or
mental load associated with being a caregiver of a child or youth
with CCNs. The emphasis on informational support rather than
emotional support, which was reported to be more predominant
in condition-specific Facebook groups, resulted in caregivers
reporting the group to be a positive space, rather than a reminder
of emotional difficulties beyond their control. Other Facebook
groups were frequently described as triggering negative
emotions, whereas the geographical specificity and inclusive
nature of this group was perceived by caregivers to be more
conducive to the exchange of informational and navigational
support.

Most participants in the web-based survey were women and
aged 25 to 44 years, which was consistent with previous
investigations, which found that women are more likely to
engage in P2P support on social media for health-related
concerns [53]. Although there was a wide variety of ages and
conditions experienced by caregivers, participants felt that the
inclusive nature of the group contributed to feeling as if it is a
safe space for the exchange of P2P support. Findings related to
the reported social media use by survey participants, including
membership in other Facebook support groups and use of the
caregiver support group, have been reported elsewhere [12].

Participants in this study described a lack of control associated
with being a caregiver of a child or youth with a CCN. This
lack of control was described as a particularly important
motivation for seeking Facebook-based P2P support. These
findings support previous investigations suggesting an
association between participation in P2P support groups and
knowledge of health-related resources among caregivers of
children with disabilities [54]. The availability and accessibility
of the Facebook group was also identified as a reason why
participants used the group; many participants described feeling
overwhelmed in their role as a caregiver, with very less time.

As the group was closed to caregivers who reside in New
Brunswick, there was exclusivity regarding membership that
led to some participants valuing a sense of shared cultural norms.
Using Facebook support groups to find like-minded people who
share similar health practices has been previously observed. For
example, Zhang et al [55] noted that members of a Chinese
depression support group began using the group to connect with
others who shared Chinese health beliefs and practices, which
differ from traditional medical practices. The geographical
specificity of the group was identified by many participants in
this study as a motivating reason for joining, as it offered a
notably different experience than condition-specific support
groups on the platform with international members.

Approximately all the participants in this study reported
difficulties in navigating services and resources related to their
child’s care owing to lack of knowledge of relevant services
and programs; this was described as a reason for joining the
Facebook group. Some interview participants disclosed that
they had directly asked for informational support in the group,
which, in turn, increased their knowledge of programs or other
resources. Others learned about locally available support by
passively reading comments or posts by other members.
Considerable number of studies has demonstrated an association
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between offline support groups and increased knowledge among
caregivers [56]. The impact of web-based groups is less clear;
however, a recent systematic review of the impact of web-based
P2P support for caregivers of stroke survivors [57] supports the
finding that participation is associated with increased caregiver
knowledge.

Despite the short time since the group’s inception, most
participants reported feeling a sense of community belonging
within the group. The immediate sense of community belonging
reported by some members was attributed to the group’s
exclusivity, specifically to caregivers of children and youth with
CCNs in New Brunswick, despite the diversity in reported ages
and conditions. Some participants did not feel a sense of
community belonging with the group cited, in part, owing to
the short time since the group’s creation. One of these
individuals was caring for an older youth and did not identify
with other members, most of whom were raising children aged
<12 years. This finding corroborates previous observations that
a sense of community in web-based groups is facilitated by
more homogenous membership [58].

The finding that social belonging was facilitated by group
membership may have been owing to the exclusivity of the
group. Caregivers reported feeling a sense of solidarity with
other members, knowing that they faced similar challenges. The
use of web-based groups for coping resources have been
attributed to a lower risk of threat to one’s personal social ties
compared with the mobilization of offline resources [59]. In
other words, although participants in the Facebook group shared
many of the same characteristics, such as geographic location,
engagement with the group for social support could be obtained
even without social interaction (eg, passive interaction).
Moreover, the closed (ie, private) nature of the group may have
resulted in greater relational intimacy between members, which
led to a shared sense of community than if the group had been
public [60]. However, this perceived relational intimacy may
pose a risk to web-based communities of this nature, whereby
reduced nonverbal cues, facilitated by the computer-mediated
environment, may result in misplaced credibility or
hyperpersonal interaction [61]. Specifically, the social
information processing theory posits that individuals enter into
a loop of intense interpersonal interactions that can lead to the
perception that others may be more trustworthy or credible than
in actual fact [62]. However, more studies are needed to better
understand the effects of hyperpersonal interactions on
perception of support providers [63].

Social comparison theory can be used to contextualize some of
the findings of this study. Social comparison theory suggests
that individuals compare their situations with those of similar
others to make assessments about their own health and
well-being [64]. Although the evaluation of this theory is limited
in the study of web-based support groups [65], it may be
applicable to understanding why caregivers may have
experienced perceived benefits from participation in this study.
Many caregivers reported the perceived benefits of participation,
specifically on their knowledge of services and resources and
sense of community. Social comparison theory suggests that
individuals make lateral, upward, and downward comparisons
with others within their social network. Lateral comparisons

with similar others may have led to a sense of normalization
and comradery between caregivers, thus affecting the perceived
sense of community. Upward comparisons occur when
individuals compare themselves with others who appear to have
more experience or better coping skills; this can lead to
inspiration to improve one’s situation and learn from their
experiences. In contrast, upward comparisons can result in
feelings of frustration. Downward comparisons occur when
individuals compare themselves with others who appear to be
struggling, which can result in an altruistic desire to share one’s
knowledge and experiences. These social comparisons may
explain why caregivers perceived benefits as a function of
participation in the Facebook group.

Limitations
Limitations of this study include the small sample size of
caregivers of children and youth with CCNs who participated
in the Facebook group, particularly in the survey and interviews.
The survey and interviews may have oversampled caregivers
who are more involved in the care of their child or children.
Items in the survey were not validated, and we did not evaluate
the reliability of the questions owing to limited time and
resources. Moreover, findings from the survey may have been
affected by the response rate of 36.1% (39/108). None of the
participants in this study identified as male, which would affect
the generalizability of the present findings to male caregivers.
Participants who participated in the survey and interviews were
not independent samples; there was overlap between these 2
subsamples from the Facebook group participants. More
specifically, 12 (86%) of the 14 participants who completed the
survey also participated in the interview to elaborate on their
experiences. It is possible that the explicit emphasis on research
within the group (eg, requiring consent to join the group) may
have influenced the sample of individuals who joined the group
and their subsequent experiences. Individuals who joined the
Facebook group were required to undergo screening to ensure
that they identified as a caregiver of a child or youth with CCNs
and resided in New Brunswick; however, this information was
self-reported and could not be verified. Therefore, it is possible
that some of the members in the group did not fit the target
population of the study. However, all participants in the survey
and interviews reported information on their role as caregivers
of child or children or youth with CCNs. Finally, the study
intervention and investigation were conducted during the
COVID-19 pandemic, which has been identified to particularly
affect caregivers of individuals with CCNs [5]. It is unclear to
what extent the pandemic may have affected the behaviors of
caregivers in this study and whether these individuals would
have used the group to the same extent. Therefore, the pandemic
may have affected the generalizability of these findings.

Future Studies
This study demonstrated that participation in a closed Facebook
group can positively impact the sense of social belonging in a
caregiving population that often experiences isolation and
exclusion [58]. Moreover, some participants in this study
reported learning about health-related and social services and
resources that directly affected the care of their child. These
findings suggest that Facebook groups, which are low-cost and
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relatively accessible, can be leveraged to fill the gaps in the
support needs of patients and caregivers. However, more studies
are needed to systematically determine both positive and
negative impact of participation in these groups on these
populations. A novel component of this study was the use of a
patient navigator as a moderator; although a crowdsourcing
effect was observed in this study between caregivers of children
and youth with CCNs, the presence of a patient navigator likely
may have provided additional information about relevant
services or resources or influenced the nature of discussions
within the group. Future studies could consider the role and
impact of patient navigators and other health professionals on
Facebook-based P2P support groups.

Many participants in this study were caregivers of young
children with CCNs; future studies are needed to explore how
caregivers at different stages of their caregiving journey
experience and benefit from web-based P2P support groups.
Previous study has suggested that caregivers of young children
with CCNs look to caregivers with older children and youth
with CCNs to see where their own children may end up [8];
however, findings from this study suggest that some caregivers
view this longitudinal perspective as triggering and become
overwhelmed. More studies are needed to understand this
distinction between caregivers of children and youth with CCNs.

Although it is beyond the scope of this project, future studies
may explore the impact that participation in web-based P2P
support groups may have on offline relationships between
caregivers of children and youth with CCNs. More specifically,
future studies may consider that knowledge gained from these
web-based P2P interactions can influence offline conversations,
such as with care providers; this may provide further context
into why caregivers use web-based support groups [66].

The findings that participation in the Facebook group was
identified by some participants as positively affecting their sense

of social belonging was significant, particularly given the short
time between the group’s inception and evaluation. Caregivers
of children and youth with CCNs often report a sense of isolation
and exclusion owing, in part, to significant caregiver burden
and disease stigma [65,67]. Combined with high levels of stress
and physical exhaustion, this population is at risk of mental
health conditions such as anxiety and depression, thus posing
an additional risk to the care of their vulnerable child [68,69].
This has become particularly salient during the COVID-19
pandemic, as a result of social distancing measures and fear
associated with caring for an immunocompromised child [7].
Improving the sense of social belonging in caregivers of children
and youth with CCNs is paramount to ensuring the well-being
of both the caregiver and child or youth. This study has
important implications for the integration of social media–based
support groups into existing organizations and entities that
provide health and social support to this population and other
patient and caregiver cohorts living with CCNs.

Conclusions
Social media present an important opportunity to facilitate the
exchange of support between patients and caregivers in an
accessible and curated environment. Caregivers of children and
youth with CCNs engage in web-based P2P support to connect
with peers who possess invaluable knowledge gained through
lived experiences and exchange support. This study found that
caregivers used a geography-specific Facebook group to
exchange informational and navigational support in what was
perceived as a safe environment. Caregivers of children and
youth with CCNs reported social connection with other members
within the group, despite a short observation period. This study
demonstrated that involvement in web-based support groups
can influence perceived knowledge of services and resources
and the sense of community belonging, thus helping to meet
previously unmet support needs.
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Abstract

Background: Atopic dermatitis is a pruritic chronic condition associated with significant sleep disturbance, inattention, and
sometimes behavioral problems. Enhancing resiliency in children with atopic dermatitis may promote coping strategies to improve
quality of life. Positive psychology is one strategy that can be used to strengthen resiliency.

Objective: Our objective was to identify positive psychology concepts mentioned by children with atopic dermatitis and their
parent to inform strategies to strengthen resiliency in children with atopic dermatitis.

Methods: A total of 20 patient-parent dyads were interviewed to share their experience with atopic dermatitis to help develop
a novel psychologic intervention for atopic dermatitis. Patients were 8 to 17 years old and diagnosed with atopic dermatitis.
Trained coders analyzed transcripts using a coding dictionary developed based on Seligman’s PERMA (positive emotion,
engagement, relationships, meaning, and accomplishment) model of positive psychology. The frequency of unprompted mentions
of PERMA themes and relevant quotations was captured. Transcripts were also separately coded for resiliency, which is the
ultimate goal of PERMA.

Results: Positive psychology concepts were mentioned by 100% (20/20) of children and 95% (19/20) of parents. Engagement
and relationships, both negative and positive aspects, were the most common unprompted PERMA themes mentioned by children
(14/20, 70%) and parents (13/20, 65%). Emotion elicited the most negative comments from children (19/20, 95%) and parents
(17/20, 85%). When analyzed for resiliency, 8 participants were identified with at least one resiliency code. On average, participants
with a resiliency code mentioned PERMA concepts 9.1 (SD 4.7) times compared to those who mentioned none (mean 5.9, SD
4.6) (P=.14). When participants were stratified by disease severity, on average, more positive psychology concepts were mentioned
by patients with mild atopic dermatitis (mean 13, SD 3.0) than those with moderate symptoms (mean 6.2, SD 4.9) or severe
symptoms (mean 6.1, SD 4.0) (P=.03).

Conclusions: Among PERMA themes, engagement and relationships are the two most commonly mentioned categories for
children with atopic dermatitis. Strategies targeting PERMA such as affirmations and positive reframing may improve psychosocial
well-being and resiliency in pediatric atopic dermatitis. Future directions will look at incorporating “positive medicine” into
atopic dermatitis treatment to not only relieve symptoms but also strengthen positive aspects of life.
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Introduction

Background
Atopic dermatitis, also known as eczema, is a common pediatric
chronic disease characterized by severe itch that is prevalent in
the pediatric population. About 10% to 20% of children in the
United States have atopic dermatitis, which can cause significant
sleep disturbance, inattention, and sometimes behavioral
problems [1,2]. Patients with atopic dermatitis are generally not
severely ill and rarely require hospitalization. However, they
experience significant psychologic stress and poor quality of
life. Some examples include difficulty participating in sports
due to sweat-induced itch, stigma with potentially disfiguring
visible lesions, and psychologic repercussions of chronic sleep
disturbance, such as depression and anxiety [3]. Enhancing
resiliency in children with atopic dermatitis may promote coping
strategies to improve itch, attention, and behavioral problems
[4]. One study that included adult patients with atopic dermatitis
looked at the consistent use of an internet-based positive
psychology intervention and demonstrated improved well-being
[5].

One strategy for strengthening resiliency in children is via
positive psychology. This emerging field of study is in contrast
to traditional problem-based psychology, which focuses on the
deficits in one’s life, such as how mental health diagnoses
negatively impact one’s well-being. Positive psychology looks
at what makes the individual feel well and considers ways to
enhance their well-being. High levels of feasibility and
acceptability of positive psychology interventions make this a
relevant approach for atopic dermatitis, specifically to translate
positive psychology interventions to enhance well-being and
health outcomes [6]. The field of positive psychology presents
unique opportunities to enhance the well-being of children with
chronic disease. This is particularly important as the prevalence
of pediatric chronic disease has increased in the past decades
[7].

Goal of This Study
Our objective was to analyze interview transcripts from
child-parent dyads about atopic dermatitis using the PERMA
(positive emotion, engagement, relationships, meaning, and
accomplishment) model to determine which positive psychology
themes were mentioned and whether there were areas of
improvement for the well-being of children with atopic
dermatitis using a positive psychology approach.

Methods

Recruitment
Patient-parent dyads of children aged 8 to 17 years old with
atopic dermatitis were identified as a convenience sample
recruited from the dermatology or allergy clinic at the Ann &

Robert Lurie Children’s Hospital of Chicago. Inclusion criteria
included children with physician-diagnosed atopic dermatitis
currently receiving treatment in clinic. Disease severity was
assessed by an allergist or dermatologist. Exclusion criteria
included non–English-speaking parent-child dyads, history of
intellectual disability or psychosis, and uncontrolled atopic
dermatitis. A total of 49 dyads were screened for recruitment,
24 pairs were eligible for the study, 23 patients were enrolled,
and 3 dropped out, with 20 patient-parent dyads ultimately
completing the study. Participants were interviewed to share
their personal experiences with atopic dermatitis to develop a
psychologic intervention. Positive psychology themes emerged
during the analysis, which were further explored in this study.

Trained coders analyzed the qualitative data using a coding
dictionary developed based on Seligman’s PERMA model of
positive psychology (Multimedia Appendix 1). The PERMA
model breaks down positive psychology into 5 categories that
may be targeted to improve well-being: positive emotion,
engagement, relationships, meaning, and accomplishment. Two
coders independently reviewed all interview transcripts, coding
for mentions of PERMA themes or the lack thereof. Coders
then had a discussion to reconciliate differences in codes. Any
persistent discrepancies were resolved by a third party.
Transcripts were also analyzed by a separate pair of coders using
a constant comparative approach. The emergent themes included
resiliency, which was investigated for this study.

Ethics Approval
Approval was granted by the Institutional Review Board of Ann
& Robert Lurie Children's Hospital of Chicago (#IRB
2019-2560).

Results

Among the 20 child participants, the average age was 12 (SD
1.9) years. Of the participants, 9 (45%) were male, 11 (55%)
were female, 7 (35%) identified as White, 7 (35%) as
Black/African American, 3 (15%) as Latino or Latina, and 3
(15%) as Asian. Disease severity was assessed by a clinician
global assessment or the exam-based Eczema Area and Severity
Index: mild (n=3, 15%), moderate (n=9, 45%), and severe (n=8,
40%). At the time of the interview, all patients were on topical
prescription therapies, and 7 (35%) participants were on oral or
subcutaneous systemic therapy for atopic dermatitis. In terms
of other chronic allergic diseases, 11 (55%) participants had
asthma, 6 (30%) had allergic rhinitis, and 6 (30%) had food
allergies.

Unprompted mentions of engagement and relationships were
the most common PERMA themes raised by children (n=14,
70%) and parents (n=13, 65%) (Table 1). Interestingly, children
and parents equally brought up negative and positive aspects
of engagement and relationships due to eczema. Emotion elicited
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the most negative comments from children (n=19, 95%) and
parents (n=17, 85%).

We also stratified participants by disease severity to analyze
the frequency of positive psychology concepts mentioned.
Positive psychology concepts were mentioned more frequently
by patients with mild atopic dermatitis (concepts: mean 13, SD
3; patients: n=3, 15%) versus those with moderate atopic
dermatitis (concepts: mean 6.2, SD 4.9; patients: n=9, 45%)

and those with severe atopic dermatitis (concepts: mean 6.1,
SD 4; patients: n=8, 40%) (P=.03).

Transcripts were also analyzed for resiliency codes. Eight
participants had at least one resiliency code. A sample of
resiliency quotes is summarized in Textbox 1. Participants with
a resiliency code mentioned 9.1 (SD 4.7) positive psychology
concepts on average throughout their interview, whereas
participants without a resiliency code mentioned 5.9 (SD 4.6)
positive psychology concepts on average (P=.14).

Table 1. Positive psychology examples of PERMA (positive emotion, engagement, relationships, meaning, and accomplishment) themes and
counterexamples mentioned unprompted in interviews.

ExampleParticipants who mentioned the concept, n (%)PERMA category

ChildParent

“So it’s actually comforting…to be at home.” [Child]9 (45)3 (15)Positive emotion

“[The itching] is frustrating for him that he can’t stop.” [Parent]19 (95)17 (85)Negative emotion

“I don’t want to let [the itch] keep me from the stuff so I keep doing
the things.” [Child]

18 (90)10 (50)Engagement

“If I’m trying to do something and I feel itchy, it’s hard to do that thing
‘cause it’s distracting.” [Child]

17 (85)9 (45)Lack of engagement

15 (75)11 (55)Unhindered relationships

Interviewer: “How do you talk about [your eczema] with adults?”

Participant [child]: “As if I’m talking to my friends, it’s not that big of
a deal.”

12 (60)9 (45)Adults

“If somebody new that doesn’t know her would ask her about her
eczema ‘what is that?’… her friends will say something ‘it’s eczema.’
So she’s got a good support group.” [Parent]

13 (65)5 (25)Peers

“Most people aren’t going to say anything [about your eczema] but if
they do, just ignore them. It doesn’t matter what they say.” [Child]

11 (55)2 (10)Other

16 (80)11 (55)Hindered relationships

Interviewer: “Do you ever avoid meeting new adults because of your
itching?”

Participant [child]: “If they ask too many questions, then yeah.”

8 (40)5 (25)Adults

“She’s gotten made fun of [because of her eczema].” [Parent]10 (50)5 (25)Peers

“I just try to avoid the subject [of my eczema]…I don’t think they un-
derstand.” [Child]

7 (35)3 (15)Other

“I’m not really scared of having to itch…it doesn’t matter whether it’s
here or not.” [Child]

6 (30)4 (20)Meaning

“She’ll scream and say why do I have to be born this way, I hate my
skin.” [Parent]

2 (10)4 (20)Lack of meaning

“he handles [the itch] all by himself. I actually didn’t realize it gave
him a lot of trouble…[he takes] care of it himself.” [Parent]

7 (35)8 (40)Accomplishment

“I can’t really do anything about [my frustration due to eczema].”
[Child]

5 (25)4 (20)Lack of accomplishment
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Textbox 1. Sample of resiliency quotes from parent and child transcripts.

Parent

• “They’re not self-conscious about [their eczema]…I believe that’s because there are other children in the school system that have eczema.”

• “She’s becoming independent, which is good, she likes to do [her eczema care regimen] herself…she does a great job”

• “I try to tell her…‘[child], I think that overall life is gonna be somewhat easier for you because you’ve had to learn how to deal with this, so I
think some things are gonna come a lot easier to you’”

• “No one made fun of me [for my eczema]. So, I’m thinking maybe people just understand and other people have their own issues too…he hasn’t
complained about it”

Child

• “If someone’s making fun of your skin just don’t be friends with them.”

• “[I] think about like long-term effects, just thinking about like oh, right now it would be best if I just don’t itch. Like it’s great if my skin looks
clean now just focus on it right now, don’t like worry about how it’ll look like a month from now.”

• “Especially the kids who I talk to, they get it because they, everybody has a problem, nobody is perfect so when I talk about it I just say…I have
eczema blah blah blah and then they don’t care that much afterwards”

• “We do all this stuff to help [my eczema], I know it’s not going to stay bad forever”

• “I know [the itch] it’s gonna to come back but it doesn’t worry me too much”

• “I’ve had eczema severely my whole life so like just if you do it in front of people nobody really cares that much because eczema is the thing
that tons of people have so…I just tell them that it’s a normal thing”

• “I would tell [people who ask about my itching] that it gets better as life goes on if you just find the right thing”

• “I feel like I don’t like want to let [my eczema] keep me from the stuff so I keep doing the things”

Discussion

Principal Findings
Our small but diverse sample of children with atopic dermatitis
frequently mentioned positive psychology concepts in qualitative
interviews about their personal experience with atopic
dermatitis. Children with severe disease were less likely to
mention positive psychology concepts. Across all patients, the
concepts of relationships and engagement were most frequently
mentioned. Previous work in pediatric chronic disease shows
similar findings that the concepts of relationships and
engagement are consistently impacted.

With regard to relationships, children with chronic disease report
difficulty maintaining relationships with family and friends
[8,9]. They must also deal with concerns including how to share
their diagnosis with others [10] and how to cope with unwanted
attention [11]. Atopic dermatitis itself can become a source of
conflict, especially given the stigma around having a visible
skin condition. Children with chronic conditions need a
supportive community to cope with the stress of their disease
and management [12]. As several patients and parents
mentioned, a supportive home environment and group of friends
helped boost relationship building for them. Encouraging
positive relationships, even by simple questions in clinic about
close friends or family members, should be considered by
providers treating atopic dermatitis.

With regard to engagement, children with chronic disease report
worse school experiences and less participation in extracurricular
activities compared to their healthy counterparts [8,13,14]. For
many, their disease causes significant limitation of normal
functions [15]. As an example, children with atopic dermatitis

might limit physical activity, as they frequently report
sweat-related itch and skin pain when sports equipment rubs
against their skin. These children may benefit from additional
support to help them engage with activities despite these
physical limitations or pivot to activities with less physical
discomfort to increase levels of engagement. Providers should
consider querying about enjoyable activities.

While all PERMA categories are valuable to cultivate in patients
with atopic dermatitis, our study identified positive emotion as
the most needed area to cultivate. This is not surprising as
previous work in atopic dermatitis demonstrated a correlation
with negative emotion, poor quality of life, and disease severity
[16]. Children with chronic conditions often experience
significant negative emotions related to their disease, including
but not limited to functional impairment, treatment burden, and
acute as well as long-term stress [17]. Positive psychology alone
cannot eliminate these negative emotions, but positive
psychology interventions can enhance positive emotions, with
favorable outcomes including enhanced resiliency and coping
[18]. Positive emotion interventions include exercising gratitude
and affirmations, which can be elicited by the parent or provider
and also via several apps [19]. Cultivating gratitude through
apps or physically writing letters of gratitude is easy to learn
and can be frequently practiced to help strengthen positive
emotion.

There is potential utility in adopting positive psychology
interventions for children with atopic dermatitis, particularly in
populations with severe disease to inspire them to build
resilience and improve psychosocial health that could lead to
improved health outcomes through, for example, less rumination
and medication adherence.
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Limitations and Conclusion
Limitations to our study include the small sample size, the
exclusion of non–English-speaking patients, and interview
questions that were not specific to positive psychology.
Interview questions tended to focus on how atopic dermatitis

has negatively impacted patients’ lives, without specifically
soliciting more information on how positive psychology
concepts could or are improving participant well-being
(Multimedia Appendix 2). We hope to encourage further
research on the application of positive psychology in pediatric
atopic dermatitis and other pediatric chronic diseases.
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Abstract

Background: To prevent adolescents from initiating alcohol and other drug use and reduce the associated harms, effective
strategies need to be implemented. Despite their availability, effective school-based programs and evidence-informed parental
guidelines are not consistently implemented. The Positive Choices alcohol and other drug prevention initiative and website was
launched to address this research and practice gap. The intended end users were school staff, parents, and school students. An
8-month postlaunch evaluation of the website showed that end users generally had positive feedback on the website’s usability,
and following its use, most of them would consider the evidence base and effectiveness of drug education resources. This study
extends this initial evaluation by examining the effectiveness and impact of the Positive Choices initiative over a 3-year period.

Objective: Guided by the five dimensions of the RE-AIM (reach, effectiveness, adoption, implementation, and maintenance)
framework, the study assessed the impact of the Positive Choices initiative in increasing awareness and implementation of
evidence-based drug prevention.

Methods: Data were collected between 2017 and 2019, using web-based evaluation and community awareness surveys. Data
from the surveys were merged to examine reach, effectiveness, adoption, implementation, and maintenance using descriptive
statistics. Google Analytics was used to further understand the reach of the website. The System Usability Scale was used to
measure website usability. In addition, inductive analysis was used to assess the participants’ feedback about Positive Choices.

Results: A total of 5 years after launching, the Positive Choices website has reached 1.7 million users. A national Australian
campaign increased awareness from 8% to 14% among school staff and from 15% to 22% among parents after the campaign.
Following a brief interaction with the website, most participants, who were not already following the recommended strategies,
reported an intention to shift toward evidence-based practices. The System Usability Scale score for the website was good for
both user groups. The participants intended to maintain their use of the Positive Choices website in the future. Both user groups
reported high level of confidence in communicating about topics related to alcohol and other drugs. Participants’ suggestions for
improvement informed a recent website update.

Conclusions: The Positive Choices website has the capacity to be an effective strategy for disseminating evidence-based drug
prevention information and resources widely. The findings highlight the importance of investing in ongoing maintenance and
promotion to enhance awareness of health websites. With the increased use and acceptability of health education websites, teams
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should ensure that websites are easy to navigate, are engaging, use simple language, contain evidence-informed resources, and
are supported by ongoing promotional activities.

(JMIR Pediatr Parent 2022;5(3):e34721)   doi:10.2196/34721

KEYWORDS

alcohol and other drugs; prevention; adolescence; schools; drug prevention; drug prevention website

Introduction

Background
Adolescence is marked by considerable emotional, social, and
physical changes, including increasing autonomy from parents,
greater influence from peers, and increased likelihood to engage
in risk-taking behaviors [1]. Corresponding to this period of
experimentation, harms associated with risky behaviors such
as alcohol and other drug (AOD) use peak during adolescence
and early adulthood [2-4]. Globally, alcohol, tobacco, and
cannabis are the most commonly used drugs among adolescents
[4]. This also holds true for Australia, where a 2017 national
survey among secondary school students aged 12 to 17 years
showed that 46% had consumed a full serve of alcohol, 14%
had used cannabis, and 13% had smoked cigarettes in the past
year [5]. Early initiation of AOD use is associated with a range
of negative outcomes including poor school performance,
truancy, school dropout, juvenile offending, and increased risk
of drug dependence and mental illness during adulthood [6-9].
To interrupt this trajectory and reduce the harms associated with
AOD use, effective strategies are needed to prevent the onset
and escalation of their use.

Studies have identified a number of modifiable individual risk
factors that are consistently associated with AOD use among
adolescents [10]. They include peer AOD use, low self-efficacy
to refuse alcohol or other drugs, poor school engagement and
connectedness, and mental health disorders such as depression
and attention-deficit/hyperactivity disorder [10-12]. Studies
also highlight the importance of parents in influencing and
preventing adolescents’ AOD use. Recent evidence shows an
association between parental supply of alcohol and increased
risk of alcohol-related harm during adolescence and early
adulthood [13,14]. This has challenged the commonly held
perception that allowing teenagers to drink alcohol under
parental supervision protects them against alcohol-related harms.
Similarly, less restrictive parental attitudes toward alcohol use
are likely to lead to earlier and more frequent alcohol use and
increased drunkenness among adolescents [15].

Prevention programs targeting individual and parental risk
factors are effective in reducing AOD use among adolescents
[16-22]. A number of prevention programs implemented during
secondary school have consistently demonstrated effectiveness
in reducing AOD use [18,21], and school-based delivery offers
a number of advantages including tailoring of messages to
students’ developmental level and universal delivery to achieve
wide reach [22,23]. Internet- and computer-based AOD
prevention programs offer additional benefits in terms of
engaging youth and increasing implementation fidelity and have
been found to be effective in reducing adolescent AOD use [17].
Despite the growing evidence base, only a small proportion of

schools implement effective AOD prevention strategies. A 2003
review of 3 decades of AOD education studies concluded that
worldwide, effective AOD prevention is not widely implemented
[24]. More recently, our 2017 survey of Australian
schoolteachers found that <25% of teachers had implemented
evidence-based AOD education programs. The study identified
lack of confidence, resources, time, and support from school;
attitude of parents and students; and difficulty in communicating
as the main barriers to implementing programs [25].

Parenting strategies that are consistently associated with delayed
initiation of alcohol use include parental monitoring, limited
access to alcohol, parent-child relationship quality, parental
involvement, and communication [20,26]. However, studies
show that parents do not always act in accordance with
evidence-based parenting strategies, which may be related to
lack of clear guidance or confidence [27,28]. Although parents
actively seek information about illicit drugs and parenting
practices to prevent AOD use, primarily from friends or the
internet, they often report low-to-moderate confidence in
communicating and influencing their children’s choices
regarding AOD use [29]. Programs aimed at modifying
parenting practices and promoting the use of effective prevention
strategies have shown promise in reducing adolescent AOD use
[30-32]. Honest communication between parents and
adolescents, established on the basis of positive
parent-adolescent relationship, has been associated with reduced
alcohol use among adolescents [32-34]. This highlights the
importance of engaging parents in efforts to reduce harms
associated with adolescent AOD use.

It is critical that effective AOD prevention strategies are
implemented consistently and widely to alleviate the
considerable burden associated with AOD use. Therefore,
teachers, school staff, and parents need to have easy access to
evidence-based information, strategies, and programs that equip
them to respond most effectively. The Positive Choices national
AOD prevention initiative was funded by the Australian
Government Department of Health to enhance access to and
implementation of evidence-based AOD prevention strategies
within school communities. The initiative responds to a call
from school principals for support to implement evidence-based
AOD prevention resources (Australian National Council on
Drugs; 2013) and was developed iteratively with experts and
end users. School staff, parents, and students provided input
and feedback across two phases (for full details refer to the
study by Stapinski et al [25]): (1) formative consultation to
clarify scope and identify user needs and (2) review and
feedback on a beta version of the website [35]. The final website
was launched in December 2015 and provides web-based
training, support, and access to a centralized database of
evidence-based AOD prevention programs, recommendations,

JMIR Pediatr Parent 2022 | vol. 5 | iss. 3 |e34721 | p.64https://pediatrics.jmir.org/2022/3/e34721
(page number not for citation purposes)

Stapinski et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

http://dx.doi.org/10.2196/34721
http://www.w3.org/Style/XSL
http://www.renderx.com/


and resources [25]. The website emphasizes the importance of
implementing resources that are supported by research
evidence—only evidence-based resources are listed, and each
resource page provides a rating to indicate the strength of the
supporting evidence according to the Australian National Health
and Medical Research Council’s evidence hierarchy [36]. To
facilitate implementation, resources are categorized based on
purpose and intended audience in a searchable database, with
brief factsheets to guide users about when and how to implement
evidence-based prevention strategies. A survey was conducted
8 months after the launch to determine the initial impact of
Positive Choices. Among teachers who accessed the website,
most found it useful and reported that they would continue using
it, would recommend it to others, felt more comfortable
discussing AOD use prevention following website access, and
felt that their students were more engaged with AOD education
since using the website [25]. When compared with a general
teacher sample, teachers who used Positive Choices were more
likely to consider the evidence base and effectiveness of AOD
education resources before using them in class [25]. Despite
highlighting these benefits associated with the use of Positive
Choices, this initial evaluation did not reveal the specific factors
or features that facilitated the dissemination of evidence-based
AOD prevention strategies.

Objectives
In this study, we extended this initial evaluation by conducting
a more comprehensive examination of the effectiveness and
impact of the Positive Choices initiative over a 3-year period,
between 2017 and 2019. This is the first evaluation of a
web-based health initiative that specifically promotes translation
of evidence-based AOD prevention resources to school
communities, parents, and youth. To guide this evaluation, we
applied the reach, effectiveness, adoption, implementation, and
maintenance (RE-AIM) framework, which was developed to
facilitate comprehensive and rigorous evaluation of health
promotion initiatives, spanning these 5 key dimensions. It has
been widely applied to evaluate the implementation and
real-world impact across a variety of settings, including
educational settings [37-40]. Guided by this framework, this
study assessed the impact of the Positive Choices initiative in
increasing awareness and implementation of evidence-based
AOD prevention strategies. The study aimed to evaluate the
reach of the Positive Choices website, its effectiveness in
improving access to and uptake of effective AOD prevention
strategies, and its adoption in accessing evidence-based
prevention strategies. Furthermore, implementation will be
evaluated by users’ capacity to interact with the website, and
maintenance will be evaluated by users’ intention to continue
using the website for evidence-based strategies. The study also
obtained feedback from end users to improve and optimize the
Positive Choices website.

Methods

Data were collected between 2017 and 2019, from several
sources to evaluate the dimensions aligned with the RE-AIM
framework, as described in the following sections.

Reach

Overview
Reach was assessed via the measurement of access and
awareness, using 2 data sources. Access was measured using
site use analytics and operationalized as follows: How many
unique users have accessed Positive Choices? Awareness was
assessed via community awareness surveys and operationalized
as follows: Have you heard of Positive Choices before?

Site Use Analytics
Google Analytics was used to obtain a detailed analysis of
website traffic between January 2017 and March 2021. This
included information on the number of unique website users
and page views, pages viewed per session, and average time
users spent on each page.

Community Awareness Survey: School Staff and Parents
A web-based survey was administered in July 2018 to assess
the Australian community’s awareness and use of Positive
Choices resources. Using voluntary response sampling, school
staff and parents were recruited via targeted advertisements on
Positive Choices social media channels or mailing lists.
Participants who completed the survey were offered the chance
to enter a prize draw to win a laptop. Within this general sample,
the proportion of the community that was aware of the website
was identified by using a single question: Have you heard of
Positive Choices before? Information was also collected to
ascertain the number of participants who were using sources
other than Positive Choices and how participants were accessing
AOD information. The same survey was administered after 6
months (November 2018) and 12 months (May 2019) to
determine whether awareness increased following a national
social media campaign promoting Positive Choices.

Effectiveness

Overview
Positive Choices aims to improve access to and uptake of
effective AOD prevention strategies. Accordingly, effectiveness
was assessed via an evaluation survey completed by Positive
Choices end users (school staff and parents). It was measured
through examination of whether engagement with Positive
Choices was associated with increased intention to implement
evidence-based AOD education and was operationalized as
follows: Has the use of Positive Choices changed users’
intentions in implementing evidence-based teaching and
parenting practices?

Evaluation Survey: School Staff and Parents
To capture the effectiveness of Positive Choices, two anonymous
evaluation surveys were administered: the first between August
2017 and September 2017 and the second between May 2019
and June 2019. Using voluntary random sampling, participants
were recruited via the Positive Choices mailing list and social
media campaigns. Eligible participants were school staff or
parents or guardians of children or adolescents, were Australian
residents, and had access to the internet and a device to complete
the survey. Participants were reimbursed for their time with an
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Aus $40 (US $28) gift voucher (2017) or the opportunity to
enter a prize draw to win a laptop (2019).

Participants were asked to spend time reading and interacting
with the Positive Choices resources, after which they reported
on their intentions to implement evidence-based prevention
strategies. Data were collected via a web-based survey platform,
Survey Monkey, and responses from the 2 evaluations were
collated to provide an overview of the effectiveness spanning
from 2017 to 2019.

For school staff, questions assessed whether they intended to
(1) implement teaching resources that have been tested in
schools and proven to prevent AOD use, (2) communicate with
students about the risks and effects associated with AOD use,
and (3) correct the misperception that AOD use is the norm.
For parents, questions assessed whether they intended to (1)
encourage open communication with their children about AOD,
(2) have explicit conversation with their children about AOD
use, (3) correct the misperception that AOD use is common,
(4) clearly communicate about their expectations to their
children, (5) change their own AOD use to model appropriate
behavior, (6) avoid parental supply of alcohol, and (7) closely
monitor their children’s whereabouts. School staff and parents
responded to these behavioral intention items by selecting
whether they (1) already do or have done this, (2) plan to do
this after viewing Positive Choices, or (3) do not plan to do this
in the future.

Adoption and Implementation
Similar to the effectiveness dimension, the adoption and
implementation dimensions were assessed via the web-based
evaluation surveys. Adoption was assessed by identifying
barriers to and enablers of access and uptake of evidence-based
prevention strategies by school staff and parents. A single
question assessed which of the following characteristics of
web-based AOD prevention resources or information were most
valued by school staff: (1) evidence-based information, (2)
resources that had been tested in schools and proven to prevent
AOD use, (3) engaging website, (4) interactive website, (5)
website that is easy to navigate and use, and (6) simple and
easy-to-understand language. Similarly, enablers for parents
and guardians were identified through the same items with the
addition of the following two items that pertained specifically
to parents: (1) parental strategies that have been proven to be
effective and (2) website with advice from other parents.

Implementation was evaluated using the System Usability Scale
(SUS) [41]. It is a standardized instrument used to measure the
usability of products, software, apps, and websites. It provides
participants with 10 usability-related statements on a 5-point
Likert scale, ranging from “strongly disagree” to “strongly
agree.” SUS scores range from 0 to 100, with score ≥85
representing exceptional usability, score between 50 and 70
representing good usability, and score <50 representing
unacceptable usability [41,42]. As such, participants’ capacity
to interact with the website to access and subsequently deliver
evidence-based strategies was assessed using the SUS scores.

Maintenance
This dimension was assessed using the website evaluation
surveys, as described previously. For the participating school
staff and parents, the question assessed whether users intended
to access Positive Choices in the future. It was conceptualized
as follows: Did participants intend to maintain their use of the
Positive Choices resources?

General Impression
To assess school staff and parents’ general feedback about the
Positive Choices website, the evaluation survey included the
following open-text items: (1) Do you have any suggestions for
improving the website? and (2) Do you have any final comments
about the website?

Data Analysis
The evaluation surveys were administered via Survey Monkey,
and the data were exported to Stata (version 14; StataCorp),
which was used to generate descriptive data, including mean
scores and response frequencies. Data from the 2017 and 2019
evaluation surveys were merged to examine reach, effectiveness,
adoption, implementation, and maintenance, using descriptive
statistics, separately for school staff and parents. The SUS score
was calculated by converting raw individual scores for each
question to a number; these scores were summed to obtain the
total score, 5 was subtracted from the total score of all
odd-numbered questions, and 25 was subtracted from the total
score of all even-numbered questions. Then, the total score of
the new values was multiplied by 2.5 [43].

Data on community awareness were also collected via Survey
Monkey and exported to Stata to generate descriptive data. The
data were examined separately for school staff and parents at
baseline, 6 months, and 12 months.

Inductive analysis was used to assess participants’ feedback
about Positive Choices [44], using the qualitative data analysis
software, NVivo (version 12; QSR International). Feedback
from participants was examined by SN, who then developed a
coding framework. Using the framework, common themes were
identified independently by two coders (SN and TG).

Ethics Approval
The 2017 survey was approved by the Human Research Ethics
Committee, University of New South Wales (project number
HC12548), and the 2019 survey was approved by the Human
Research Ethics Committee, University of Sydney (project
number 2018/873).

Results

Sample Characteristics: Evaluation Survey
From 2017 to 2019, a total of 200 participants completed the
evaluation surveys, of which 73 (36.5%) participants were
school staff and 127 (63.5%) were parents.

School Staff
Table 1 shows the demographic characteristics of the school
staff who completed the evaluation surveys. The average age
of the participants was 40 (SD 10.71) years and ranged between
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24 and 63 years. Most participants were women (56/73, 77%),
resided in New South Wales (NSW; 29/73, 40%), and were
based in major cities (36/73, 49%). Most school staff worked

in coeducational, secondary schools (ie, years 7-12; 51/73, 70%),
and were employed as teachers (48/73, 66%).
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Table 1. Demographic characteristics of school staff and parents (evaluation survey).

Parents (n=127)School staff (n=73)Characteristics

26-6324-63Age (years), range

Gender, n (%)

108 (85)56 (77)Women

19 (14.9)16 (22)Men

0 (0)1 (1)Nonbinary

State or territory, n (%)

4 (3.1)5 (7)Australian Capital Territory

45 (35.4)29 (40)New South Wales

23 (18.1)10 (14)Queensland

6 (4.7)6 (8)South Australia

2 (1.6)4 (5)Tasmania

28 (22)16 (22)Victoria

15 (11.8)3 (4)Western Australia

4 (3.1)0 (0)Northern Territory

Location of school or residence, n (%)

78 (61.4)36 (49)Major city

48 (37.8)33 (45)Regional

1 (0.8)4 (5)Remote

Year levels taught or children’s year levelsa, n (%)

10 (7.9)5 (7)Foundation

6 (4.7)8 (11)Year 1

5 (3.9)8 (11)Year 2

10 (7.9)8 (11)Year 3

13 (10.2)7 (10)Year 4

11 (8.7)9 (12)Year 5

15 (11.8)8 (11)Year 6

26 (20.5)38 (52)Year 7

29 (22.8)37 (51)Year 8

23 (18.1)38 (52)Year 9

24 (18.9)40 (55)Year 10

35 (27.6)39 (53)Year 11

33 (25.9)39 (53)Year 12

N/A18 (25)N/Ab

School type, n (%)

N/A63 (86)Coeducational

N/A10 (14)Single sex

Profession, n (%)

N/A48 (66)Teacher

N/A10 (14)School counselor chaplain

N/A2 (3)Youth worker

N/A2 (3)Researcher
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Parents (n=127)School staff (n=73)Characteristics

N/A11 (15)Other

Employment status, n (%)

52 (40.9)N/AFull time

42 (33.1)N/APart time or casual

19 (14.9)N/AHome duties (including carer)

6 (4.7)N/AUnemployed

2 (1.6)N/AUnable to work

5 (3.9)N/AStudent

1 (0.8)N/AOther

aRespondents were able to select multiple responses; thus, the column total for this item does not add to 100%.
bN/A: not applicable.

Parents
Table 1 also shows the demographic characteristics of the
parents who completed the surveys. The average age of the
parents was 46 (SD 6.63) years, and they were aged between
26 and 63 years. Most parent respondents were women (108/127,
85%), resided in NSW (45/127, 35.4%), and were based in
major cities (78/127, 61.4%). Most parents were employed full
time (52/127, 40.9%), with most of them having children who
attended secondary school (ie, years 7-12; 122/127, 96.1%).

Sample Characteristics: Community Awareness Survey

Overview
A total of 1435 participants completed the community awareness
surveys across baseline, 6-month follow-up, and 12-month
follow-up. At baseline, participants were 48.55% (201/414)

school staff and 51.45% (213/414) parents. At the 6-month
follow-up, participants were 51.45% (249/484) school staff and
48.55% (235/484) parents. Finally, at the 12-month follow-up,
participants were 50.09% (269/537) school staff and 49.91
(268/537) parents.

School Staff
All school staff who completed the community awareness
surveys were high school staff (719/719, 100%), most resided
in NSW (259/719, 36%), and were based in major cities
(381/719, 52.9%; Table 2). Most school staff (432/719, 60.1%)
worked in public schools in a number of different roles (eg,
head teacher, curriculum coordinator, language teacher,
mathematics or science teacher, advanced skills teacher, student
support or school counselor, and teacher assistant) and worked
with Aboriginal or Torres Strait Islander students.
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Table 2. Demographic characteristics of school staff and parents (community awareness survey).

Parents (n=716), n (%)School staff (n=719), n (%)Characteristics

State or territory

15 (2.1)5 (0.7)Australian Capital Territory

207 (28.9)259 (36)New South Wales

136 (18.9)147 (20.4)Queensland

75 (10.5)46 (6.4)South Australia

19 (2.7)32 (4.5)Tasmania

168 (23.5)134 (18.6)Victoria

88 (12.3)85 (11.8)Western Australia

8 (1.1)11 (1.5)Northern Territory

Location of school or residence

379 (52.9)381 (53)Major city

192 (26.8)185 (25.7)Regional

93 (12.9)93 (12.9)Rural

29 (4.1)34 (4.7)Remote

23 (3.2)26 (3.6)Very remote

Works with Aboriginal and/or Torres Strait Islander student (school staff) or identified as Aboriginal and/or Torres Strait Islander (parents)

21 (2.9)568 (78.9)Yes

687 (95.9)122 (16.9)No

8 (1.1)29 (4)Prefer not to answer

School

N/Aa432 (60.1)Public

N/A145 (20.2)Faith-based

N/A95 (13.2)Independent

N/A21 (2.9)Coeducational

N/A12 (1.7)Single sex (female)

N/A9 (1.3)Single sex (male)

N/A5 (0.7)Selective

Family structureb

192 (26.8)N/ASingle-parent household

500 (69.8)N/A2-parent household

69 (9.6)N/A1 child

397 (55.4)N/A2-4 children

39 (5.4)N/A≥5 children

27 (3.8)N/AStep siblings (cohabiting)

2 (0.3)N/APrefer not to answer

aN/A: not applicable.
bRespondents were able to select multiple responses; thus, the column total for this item does not add to 100%.

Parents
All parents who completed the community awareness surveys
(716/716, 100%) were parents of high school students. Most of
them resided in NSW (207/716, 28.9%), were based in major
cities (379/716, 52.9%), and did not identify as Aboriginal

and/or Torres Strait Islander (687/716, 95.9%; Table 2). Most
parents were part of 2-parent households (500/716, 69.8%) and
had between 2 and 4 children (397/716, 55.4%).
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Evaluation of the Positive Choices Website (RE-AIM
Framework)

Reach: How Many Users Have Accessed Positive
Choices?

Overview

Between January 1, 2017, and March 31, 2021, Positive Choices
had been visited by 1.7 million unique users, of which 1.53

million (90%) were first-time users. Figure 1 shows that the
number of monthly users has consistently increased since
January 2017. Similarly, the number of monthly page views
have increased from 8367 in January 2017 to 123,699 in March
2021. In terms of geographical reach, most of the website’s
visitors are Australian residents (41%); however, the website
is also frequently accessed by international users from countries
such as the United States, India, the Philippines, and the United
Kingdom.

Figure 1. Monthly Positive Choices website visitors, between January 2017 and March 2021.

Community Awareness

The spike in website visitors seen between July 2018 and
November 2018 (Figure 1) coincided with the community
awareness campaign run from June 2018 to October 2018.
During this period, there was an 84% increase in the average
monthly users of the Positive Choices website from 20,115 to
37,047. There was also an increase in users’ engagement on the
Positive Choices Facebook page, with the number of likes
increasing by 86%, from 670 to 1243. Results from the surveys
showed that awareness about Positive Choices increased among
school staff from 8% at baseline to 14% at 6 months
(immediately after the awareness campaign) and 15% at 12
months. Among parents, awareness increased from 15% at
baseline to 22% at 6 months (immediately after the awareness
campaign) before returning to 15% at 12 months.

According to the 12-month survey, of the school staff who were
not using Positive Choices for AOD education resources and
information (191/269,71%), 45.5% (87/191) were using Alcohol
and Drug Foundation, 18.3% (35/191) were using Drug Free
Australia, 14.1% (27/191) were using Australian Drug
Information Network, 18.3% (35/191) were using Drug Help,
4.7% (9/191) were using Prevention Smart, and 6.3% (12/191)
were using other sources (headspace, general practitioners,
guidance officer, etc). Similarly, among the same group that
was not using Positive Choices, approximately 69.6% (133/191)
of school staff used websites (government, Google, or other
websites) to access AOD information; 43.5% (83/191) obtained
information through school administrators (eg, Department of

Education and Catholic Education Office); and 13.6% (26/191)
used other sources including AOD professionals, books, police,
and so on. Similarly, among parents who were not using Positive
Choices (201/268, 75%), 60.7% (122/201) parents reported that
they accessed information through Google or other websites;
26.4% (53/201) from other parents; 30.3% (61/201) through
government websites; 8.5% (17/201) through their general
practitioners; 4.9% (10/201) through their children’s classroom
teachers; and 7.9% (16/201) of parents were using other sources
such as headspace, other health professionals, presenters at local
AOD prevention events, and so on.

Effectiveness: Has the Use of Positive Choices Changed
Users’ Teaching and Parenting Practices?

School Staff

Table 3 shows that approximately half of the school staff sample
(35/73, 48%) were already implementing AOD education
resources that were tested and found to be effective in schools;
among those who were not implementing those resources, 89%
(34/38) intended to after using Positive Choices. Most
respondents were already communicating to their students about
the risks and effects of AOD use (52/73, 71%), and of the
remaining respondents, 90% (19/21) intended to do so after
using Positive Choices. When it came to correcting students’
misperceptions about AOD use, most respondents were already
doing this (52/73, 71%) and of the remaining respondents, 81%
(17/21) intended to commence this after viewing the Positive
Choices website.
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Table 3. Effectiveness in changing intentions to use evidence-based strategies (school staff).

Respondents who will not
implement evidence-based
strategies in the future, n (%)

Among respondents who were not
implementing evidence-based
strategies, those who intend to after
viewing Positive Choices, n (%)

Respondents who are currently
implementing evidence-based
strategy (n=73), n (%)

4 (11)a34 (89)a35 (48)Implement teaching resources that were tested
in schools and proven to prevent alcohol and
drug use

2 (10)b18 (90)b53 (73)Communicate with students about the risks and
effects of alcohol and drug use

4 (19)c17 (81)c52 (71)Correct the misperception that alcohol and
other drug use is common or “the norm”

aSample size, n=38.
bSample size, n=20.
cSample size, n=21.

Parents

Table 4 shows that most parents reported that they were already
having open (100/127, 78.7%) and clear conversations (95/127,
74.8%) with their children about AOD use. Among those parents
who were not already doing this, 85% (23/27) planned to have
open and 78% (25/32) planned to have clear conversations with
their children after viewing resources on Positive Choices. Most
parents reported that they were already having explicit
conversations about AOD with their children (88/127, 69.3%),
and most of the remaining parents (36/39, 92%) planned to do
so after using Positive Choices. Most parents in the survey were
already avoiding supplying alcohol to their children (103/127,

81.1%). Of those who were not doing this, 38% (9/24) reported
that they would avoid supplying alcohol after viewing resources
on Positive Choices. Similar to the school staff, most parents
reported that they were already correcting misperceptions about
AOD use being the norm (80/127, 62.9%), and of the remaining
parents, 83% (39/47) planned to implement this behavior after
using Positive Choices. Most parents reported that they have
already adapted their own AOD use to model appropriate
behavior for their children (87/127, 68.5%), and of the remaining
parents, 45% (18/40) planned to modify their behavior after
using Positive Choices. After viewing resources on Positive
Choices, most parents reported that they will monitor their
children’s whereabouts more closely (64/74, 86%).

Table 4. Effectiveness in changing intentions (parents).

Respondents who will not
implement evidence-based
strategies in the future, n (%)

Among respondents who were not
implementing evidence-based
strategies, those who intend to after
viewing Positive Choices, n (%)

Respondents who are currently
implementing evidence-based
strategy (n=127), n (%)

4 (15)a23 (85)a100 (78.7)Encourage open communication with my child
about alcohol and other drugs

3 (8)b36 (92)b88 (69.3)Have an explicit conversation with my child
about alcohol and other drugs

8 (17)c38 (83)c81 (63.8)Correct the misperception that alcohol and
other drug use is common or “the norm”

7 (22)d25 (78)d95 (74.8)Clearly communicate my expectations about
drug and alcohol use to my child

22 (55)e18 (45)e87 (68.5)Change my own drug or alcohol use to model
appropriate behavior

15 (63)f9 (38)f103 (81.1)Avoid supplying my child with alcohol

10 (14)g63 (86)g54 (42.5)Monitor my child’s whereabouts more closely

aSample size, n=27.
bSample size, n=39.
cSample size, n=46.
dSample size, n=32.
eSample size, n=40.
fSample size, n=24.
gSample size, n=73.
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Adoption and Implementation

School Staff

Overview

School staff reported that they spent between 5 and 10 hours
per semester on AOD education. Most school staff rated the
following factors highly (either “very important” or “important”)
when selecting web-based AOD prevention resources:
evidence-based information (69/73, 95%), easy-to-navigate and
easy-to-use website (69/73, 95%), engaging website (70/73,
96%), simple and easy-to-use language (68/73, 93%), and
resources tested in school and found to be effective (62/73,
85%). Although school staff also valued interactive features of
prevention websites (55/73, 75%), the proportion of participants
who rated this factor highly was lower than those for the other
factors facilitating effective AOD prevention. When discussing
AOD topics, school staff displayed high levels of confidence,
with 41% (30/73) feeling “very confident,” 38% (28/73) feeling
“confident,” and 16% (12/73) feeling “somewhat confident”;
only 4% (3/73) reported feeling “not very confident.”

Implementation

Regarding usability of the Positive Choices website, the mean
SUS score was 75 (SD 15.1; range 35-100), indicating good
website usability.

Parents

Overview

Most parents rated the following factors highly (either “very
important” or “important”) when selecting web-based AOD
prevention resources: evidence-based information (119/127,
93.7%); strategies that were tested and proven to be effective
in AOD use prevention (119/127, 93.7%); simple and
easy-to-use language (109/127, 85.8%); and engaging (115/127,
90.6%), interactive (72/127, 56.7%), and easy-to-navigate and
easy-to-use (123/127, 96.9%) website. In addition, 57.5%
(73/127) of the parents valued prevention advice from other
parents.

Parents also reported high confidence in discussing AOD topics:
48.8% (62/127) were “very confident,” 31.5% (40/127) were
“confident,” 17.3% (22/127) felt “somewhat confident,” and
2.4% (3/127) felt “not very confident.” These ratings suggest
that confidence was not a significant barrier to evidence-based
prevention in this sample. This is in contrast to the general
community sample, from the community awareness survey,
where lack of confidence was reported as the greatest barrier
for parents to having conversations with their children about
AOD use.

Implementation

The mean SUS score for the parent group was 74 (SD 12.9;
range 40-100), indicating good website usability, similar to that
found in the school staff group.

Maintenance: Are Users Likely to Continue Accessing
Positive Choices?

School Staff

Most school staff reported that they would use Positive Choices
in the future (66/73, 90%), use the website frequently (53/73,
73%), and recommend the website to friends or colleagues
(68/73, 93%).

Parents

Most parents also reported that they would use Positive Choices
in the future (116/127, 91.3%), use the website frequently
(78/127, 61.4%), and recommend the website to friends or
colleagues (113/127, 88.9%).

User Feedback on the Website
The main themes that emerged from the analysis of users’
feedback on the website centered around the website’s content
and features and promotion and increasing the usability and
diversity of the website. Most responses from participants were
suggestions to improve the Positive Choices website’s layout
to make it less cluttered and more visually appealing and
engaging (especially to the student user group) and to improve
website navigation. The other subthemes that were identified
included feedback about making the website more accessible
to multicultural communities and students with additional
learning needs, suggestions for new content and features, and
the need to increase promotion. In response to this feedback,
redesign of the Positive Choices website was conducted from
December 2020 to January 2021, in consultation with a specialist
user experience company. The themes and subthemes from the
participants’ feedback and actions taken in response to user
suggestions are described in Multimedia Appendix 1.

Discussion

Principal Findings
Adolescence is a time of increased susceptibility to engaging
in risk-taking behaviors such as AOD use. Prevention strategies
designed to target modifiable risk factors have been
demonstrated to be effective in reducing AOD use and related
harms among adolescents [16,18]. Despite this evidence,
effective AOD prevention strategies are not widely implemented
in schools or by parents. Positive Choices was developed to
help overcome some of the barriers faced by school communities
and parents and promote widespread implementation of
evidence-based prevention. This study used the RE-AIM
framework to evaluate the success of Positive Choices in
increasing awareness and implementation of evidence-based
AOD prevention practices among school staff and parents across
the five domains: reach, efficacy, adoption, implementation,
and maintenance.

A total of 5 years following its launch, this Australian AOD
prevention website has reached >1.7 million users, and the page
views have continued to grow. The user reach of Positive
Choices has expanded beyond Australia, with 59% of users
currently being international. Promotion via a national social
media campaign proved to be an effective method for increasing
awareness within the Australian community, with awareness
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increasing from 8% to 14% among school staff and from 15%
to 22% among parents after the campaign. The findings suggest
that sustained promotion efforts may be required to maintain
high levels of awareness about Positive Choices. Even among
participants who were not using Positive Choices, most reported
using other web-based sources to obtain AOD education
information and resources, thus supporting the value of the
internet as a tool for disseminating health information and
promoting evidence-based prevention strategies [45,46].

Although evidence shows that effective AOD prevention
strategies are not commonly implemented by schools [24] or
parents [27], most school staff and parents in this study reported
that they were already implementing evidence-based AOD
prevention strategies. Moreover, following a brief interaction
with the website, most school staff and parents reported an
intention to shift toward evidence-based practices in cases where
they were not already following the recommended prevention
strategies for young people. The exception was the
recommendation that parents modify their own alcohol use to
model appropriate behavior for their children, which may
indicate that changing their own behavior is a significant
challenge for parents, which requires additional attention and
support. The sample intended to maintain their use of the
Positive Choices website in the future to obtain evidence-based
information and resources. The enablers that facilitated adoption
and implementation were ease of availability and good website
usability. Both user groups reported high level of confidence
in communicating about AOD-related topics. Study participants’
suggestions for improvement pertained to some of these enablers
(eg, improving navigation and making the website more
engaging), and thus, have informed a recent website update.

The widespread use of web-based health promotion tools and
websites by school staff and parents to access information and
resources highlights the need for quality control measures. This
will ensure that they are evidence-based, up to date, and
engaging and use simple language. In addition, the websites
themselves should be accessible and easy to use and navigate.
Findings from robust evaluations will allow critical assessment
of the benefits of such tools and websites, inform content, and
inform website updates and developments to optimize their
usability. Although there have been evaluations of mental health
information websites [47,48], to the best of our knowledge, this

is the first evaluation of a web-based health initiative that
specifically promotes the translation of evidence-based AOD
prevention resources for school communities, parents, and youth.

Limitations
A limitation of the study is that the findings rely on users’
self-reported intentions to implement evidence-based strategies,
rather than actual assessment of their subsequent behavior.
Furthermore, the study design assessed participants’ feedback
and behavioral intentions after they interacted with the website
for a relatively short period. Future studies with a pre-post study
design will enable a more comprehensive evaluation, including
assessment of whether the website affected subsequent behaviors
and implementation of evidence-based strategies by school staff
and parents. Another limitation is that the targeted campaign
used to recruit participants for the evaluation study may have
resulted in a sample selection bias. Most of the surveyed school
staff and parents in the current sample reported that they were
already implementing evidence-based prevention strategies and
were confident about discussing alcohol and drug use. These
results contrast with previous evidence suggesting low
confidence and implementation of evidence-based AOD
prevention strategies among parents and in schools [24,27], and
thus, may reflect that our recruitment strategies attracted a
sample who were already interested in and aware of
evidence-based AOD prevention approaches.

Conclusions
The findings from the evaluation of Positive Choices
demonstrate that the website reached 1.7 million users, and it
has the capacity to be an effective strategy for disseminating
evidence-based AOD prevention information and resources.
Furthermore, this evaluation highlights the importance of
investing in ongoing promotion to maintain or enhance
awareness of health websites. As the use and acceptability of
health education websites increase, developers and health care
and research teams should ensure that health websites developed
in the future are easy to navigate, are engaging, use simple
language, contain evidence-informed resources, and are
supported by ongoing promotional activities. This study provides
methodology and recommendations to guide future evaluations
of web-based health tools to determine their effect on behavioral
and health outcomes.
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Abstract

Background: Human Papillomavirus (HPV) vaccination is recommended for children aged 11-12 years in the United States.
One factor that may contribute to low national HPV vaccine uptake is parental exposure to misinformation on social media.

Objective: This study aimed to examine the association between parents’ perceptions of the HPV vaccine information on social
media and internet verification strategies used with the HPV vaccine decision-making stage for their child.

Methods: Parents of children and adolescents aged 9-17 years were recruited for a cross-sectional survey in North Texas
(n=1192) and classified into 3 groups: children and adolescents who (1) were vaccinated, (2) unvaccinated and did not want the
vaccine, and (3) unvaccinated and wanted the vaccine. Multinomial logistic regression models were estimated to identify factors
associated with the HPV vaccine decision-making stage with children and adolescents who were vaccinated as the referent group.

Results: Of the 1192 respondents, 44.7% (n=533) had an HPV-vaccinated child, 38.8% (n=463) had an unvaccinated child and
did not want the vaccine, and 16.4% (n=196) had an unvaccinated child and wanted the vaccine. Respondents were less likely
to be “undecided/not wanting the vaccine” if they agreed that HPV information on social media is credible (adjusted odds ratio
[aOR] 0.40, 95% CI 0.26-0.60; P=.001), disagreed that social media makes them question the HPV vaccine (aOR 0.22, 95% CI
0.15-0.33; P<.001), or had a higher internet verification score (aOR 0.74, 95% CI 0.62-0.88; P<.001).

Conclusions: Interventions that promote web-based health literacy skills are needed so parents can protect their families from
misinformation and make informed health care decisions.

(JMIR Pediatr Parent 2022;5(3):e38297)   doi:10.2196/38297
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Introduction

Human papillomavirus (HPV) causes 34,800 anogenital and
oropharyngeal cancer cases in the United States annually [1].
To prevent these cancer cases, the HPV vaccine is recommended
for children aged 11-12 years. Additionally, unvaccinated
persons can receive catch-up vaccination until the age of 26
years or participate in shared decision-making with a provider
until the age of 45 years [2]. Despite this evidence-based
recommendation, the rate of HPV vaccination is suboptimal.
Healthy People 2030 aims to achieve a rate of 80% HPV
vaccination coverage for adolescents [3], and although gains
have been steady over the years, only 58.6% were up to date as
of 2020 [4].

Parental exposure to health information on the internet and
social media platforms may influence HPV vaccine awareness,
decisions, and uptake. Most parents use the internet to search
for information regarding their child’s health, especially to help
prepare for questions when seeing a doctor [5]. In a study on
Google searches related to preventable infectious diseases,
looking for vaccine information generally was not prevalent;
however, the HPV vaccine was the exception [6]. Thus,
exposure to web-based content regarding HPV vaccination may
be common for some parents prior to discussing with health
care providers. Furthermore, a North Carolina study found that
parents who learned of the HPV vaccine on the internet were
more willing to get their daughters vaccinated [7]. Similarly,
adult internet users were more likely to be aware of the HPV
vaccine compared to noninternet users [8].

Despite being a source of factual information regarding HPV
vaccination, social media and internet sources can increase
exposure to misinformation (ie, false information aiming to
deceive the reader [9]). From 2014-2017, Twitter bots (ie,
Twitter accounts that are automated to post content and create
impressions) were used to spread vaccine misinformation on
social media platforms [10]. HPV vaccine content on social
media is often user-generated [11] and includes positive (in
favor of vaccines) and negative (against vaccines) messages
[12-18], which can mean that parents, children, and adolescents
are exposed to a variety of content on social media—some of
which is not credible.

Health literacy and internet verification skills may improve
information seeking and help counteract the spread of
misinformation. Health literacy refers to how a person accesses,
understands, appraises, and uses health information [19]. Internet
verification skills may assist in identifying the veracity of
information [19]. Given the expansive amounts of
misinformation and negative information about vaccines on
social media [20], especially on HPV vaccination [13,17],
internet verification skills assessing content and source may
help individuals better distinguish between credible and
noncredible sources. Developing strategies to combat
misinformation and increase confidence in the HPV vaccine

via social media is a goal for HPV vaccine–related research
[21]. In this study, we examined the association between parents’
perceptions of HPV vaccine information on social media and
internet verification strategies used with the HPV vaccine
decision-making stage for their child.

Methods

Sample and Data Collection
We used a purposive sample of parents of children and
adolescents aged 9-17 years residing in 13 counties in North
Texas. We contracted with 2 survey sampling and administration
companies, 2M Research and Qualtrics, to field web-based
surveys in English and Spanish. Both companies worked with
third party vendors (eg, Marketing System Group and Poll Pay)
to sample participants with children and adolescents aged 9-17
years residing in the 13-county catchment areas. Sample sizes
for each county were based on county population densities. We
used 2 different companies because they deployed different
recruitment strategies to ensure a diverse sample. 2M Research
mailed potential participants letters written in both English and
Spanish introducing the study and directing the parent to the
web-based survey URL. Qualtrics pushed the survey link via
email to research panel participants. Data were collected in
2018.

The 80-item survey assessed factors hypothesized to influence
HPV vaccine decision-making and vaccine hesitancy. Before
beginning the survey, parents were oriented to the study and
that continuing on to answer questions indicated consent. If
parents reported having more than 1 child, the survey instructed
them to complete the survey for the child whose age was closest
to 11 years. The survey took approximately 15-20 minutes to
complete. Only participants who completed the survey were
included in the final analysis. Participants received a US $25
gift card.

Ethics Approval
The University of Texas Southwestern Medical Center
Institutional Review Board approved this study (STU
092017-076).

Measures
The outcome variable was parental HPV vaccine
decision-making for their child (see Multimedia Appendix 1
for specific items). This variable was operationalized as children
and adolescents who were (1) already vaccinated, (2)
unvaccinated and the parent was not aware, undecided, or did
not want the HPV vaccine, and (3) unvaccinated and the parent
wanted the HPV vaccine. This operationalization follows the
World Health Organization’s definition of vaccine hesitancy
incorporating behaviors and attitudes [22]. Our analysis retained
the subgroup of parents who accepted HPV vaccination for their
child, which enabled comparisons among the 3 groups.
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Independent variables included those related to perceptions
about information on social media, trust in providers, internet
verification skills, and demographics. Respondents specified
their level of agreement to 2 statements regarding HPV vaccine
information on social media (“is credible” and “makes me
question the HPV vaccine”; see Multimedia Appendix 1). Due
to the data distribution, response categories were collapsed from
a 5-point Likert scale into 3 categories: strongly agree/agree,
neutral, and disagree/strongly disagree. The “completely trust
the doctor or nurse’s judgement about my child’s medical care”
item was categorized as trust (strongly agree and agree) and
distrust (neutral, disagree, and strongly disagree). Internet
verification behaviors was measured with 9 items [23,24] on a
frequency Likert scale (see Multimedia Appendix 1 [23,24] for
details). Items were summed (range 0-9) with higher scores
indicating more performance of verification skills (Cronbach
α=.92) [23,24]. Demographic variables included the sex and
age of the parent and child, parent’s race/ethnicity, parent’s
educational attainment, the number of children, and the type of
residence (rural, urban, or suburban).

Data Analysis
The distribution of participant characteristics was reported with
descriptive statistics, stratified by child HPV vaccination status.
All testing across child HPV vaccine status was reported with
descriptive statistics, where the chi-square (categorical data) or
Kruskal-Wallis (continuous data) test was used as appropriate.
The Dwass-Steel-Critchlow-Fligner method was used for
multiple comparisons testing. Univariate and multivariate
multinomial logistic regressions were performed to identify
factors associated with the 3-category HPV vaccine decision
stage (children and adolescents who were vaccinated [referent],

unvaccinated and did not want the HPV vaccine or was
undecided, or unvaccinated and wanted the HPV vaccine). All
data analysis was performed using SAS statistical software
(version 9.4; SAS Institute).

Results

Sample Description
Overall, 1192 parents responded to the survey (Table 1). Among
the 1192 parents, most were women (n=782, 65.6%), aged 35-44
years (n=518, 43.5%), who identified as white (n=716, 60.1%)
and hold a college degree (n=747, 62.7%). Almost half (n=566,
47.5%) had a child aged 13-17 years and half (n=598, 50.2%)
had 1 child. The participants resided across urban (n=471,
39.5%) and suburban (n=411, 34.5%) settings.

Most (n=1070, 89.8%) participants reported trusting their health
care providers. With regard to social media, most were neutral
about whether they perceived the HPV vaccination information
on social media as credible (n=580, 48.7%) and were neutral
about whether information on social media made them question
the HPV vaccine (n=467, 39.2%). For HPV vaccination status,
533 (44.7%) parents had their child vaccinated for HPV, 463
(38.8%) had an unvaccinated child and did not want the vaccine,
and 196 (16.4%) had an unvaccinated child and wanted the
vaccine. The HPV vaccine decision stage was significantly
associated with the parent’s gender (P<.001), the parent’s age
(P=.02), the child’s age (P<.001), the number of children
(P=.007), trust in health care providers (P<.001), the credibility
of HPV vaccine information on social media (P<.001),
information on social media making them question HPV
vaccination (P<.001), and internet verification behaviors
(P<.001).
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Table 1. Descriptive characteristics of parents of children and adolescents from the Dallas-Fort Worth area by human papillomavirus (HPV) vaccine
decision-making status (N=1192).

P valueTotal (N=1192)Unvaccinated and wanted

the vaccinea (n=196)

Unvaccinated did not want

the vaccinea (n=463)
Vaccinateda (n=533)Characteristic

<.001Parent’s gender, n (%)

782 (65.6)158 (80.6)298 (64.4)325 (61)Female

409 (34.3)37 (18.9)164 (35.4)208 (39)Male

.02Parent’s age (years), n (%)

36 (3)7 (3.6)14 (3)15 (2.8)18-24

159 (13.3)35 (17.9)72 (15.6)52 (9.8)25-34

518 (43.5)82 (41.8)208 (44.9)228 (42.8)35-44

380 (31.9)53 (27)142 (30.7)184 (34.5)45-54

87 (7.3)17 (8.7)22 (4.8)48 (9)55-64

11 (0.9)2 (1)3 (0.6)6 (1.1)≥65

<.001Child’s age (years), n (%)

310 (26)84 (42.9)154 (33.3)71 (13.3)<11

317 (26.6)57 (29.1)127 (27.4)133 (25)11-12

566 (47.5)55 (28.1)182 (39.3)329 (61.7)13-17

.14Parent’s race, n (%)

716 (60.1)127 (64.8)264 (57)325 (61)White

475 (39.8)68 (34.7)198 (42.8)208 (39)Non-White

.11Parent’s education, n (%)

220 (18.5)35 (17.9)101 (21.8)84 (15.8)Did not attend college

224 (18.8)36 (18.4)91 (19.7)97 (18.2)Some college

747 (62.7)124 (63.3)270 (58.3)352 (66)College graduate

.39County type, n (%)

471 (39.5)71 (36.2)173 (37.4)227 (42.6)Urban

411 (34.5)72 (36.7)162 (35)177 (33.2)Suburban

311 (26.1)53 (27)128 (27.6)129 (24.2)Other

.007Number of children, n (%)

598 (50.2)91 (46.4)228 (49.2)279 (52.4)1

443 (37.2)82 (41.8)167 (36.1)194 (36.4)2

106 (8.9)18 (9.2)55 (11.9)32 (6)3

17 (1.4)4 (2)5 (1.1)8 (1.5)4

29 (2.4)1 (0.5)8 (1.7)20 (3.8)5

<.001Trust in providers, n (%)

1070 (89.8)183 (93.4)370 (79.9)516 (96.8)Trust providers

123 (10.3)13 (6.6)93 (20.1)17 (3.2)Distrust providers

<.001HPV information on social media is credible, n (%)

372 (31.2)50 (25.5)96 (20.7)226 (42.4)Agree/strongly agree

580 (48.7)104 (53.1)259 (55.9)217 (40.7)Neutral

240 (20.1)42 (21.4)107 (23.1)90 (16.9)Disagree/strongly disagree

<.001Information on social media makes me question the HPV vaccine, n (%)

341 (28.6)29 (14.8)150 (32.4)162 (30.4)Agree/strongly agree
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P valueTotal (N=1192)Unvaccinated and wanted

the vaccinea (n=196)

Unvaccinated did not want

the vaccinea (n=463)
Vaccinateda (n=533)Characteristic

467 (39.2)76 (38.8)236 (51)155 (29.1)Neutral

383 (32.1)91 (46.4)75 (16.2)216 (40.5)Disagree/strongly disagree

<.0013.8 (3.1-4.2)3.8 (3.1-4.2)3.6 (3.0-4.1)3.9 (3.3-4.4)Internet verification scaleb,
median (IQR)

aOutcome groups: vaccinated for HPV; unvaccinated and did not want or undecided about HPV vaccination; and unvaccinated and wanted HPV
vaccination.
bScale: range 0-9; higher value=more internet verification skills used.

Patterns of Association in the Multivariable
Multinomial Model
Parents who were undecided or did not want their child to be
vaccinated were compared to those with a vaccinated child. In
the multivariable model (Table 2), the following characteristics
were significantly associated with increased odds of being
undecided or not wanting the HPV vaccine as compared to
parents with a vaccinated child: having a child aged <11 years
(vs aged 11-12 years; adjusted odds ratio [aOR] 2.38, 95% CI
1.56-3.63; P<.001); distrusting providers (vs those who trusted
providers; aOR 6.37, 95% CI 3.58-11.32; P<.001); and
disagreeing that HPV information on social media is credible
(vs neutral; aOR 1.90, 95% CI 1.25-2.87; P=.002).
Characteristics significantly associated with decreased odds of
being undecided/not wanting the vaccine compared to parents
with a vaccinated child included having a child aged 13-17 years
(vs aged 11-12 years; aOR 0.53, 95% CI 0.37-0.76; P=.001);
being a college graduate (vs not attending college; aOR 0.65,
95% CI 0.43-0.98; P=.04); agreeing that HPV information on
social media is credible (vs neutral; aOR 0.40, 95% CI
0.26-0.60; P=<.001); disagreeing that social media made the
parent question the HPV vaccine (vs neutral; aOR 0.22, 95%

CI 0.15-0.33; P=<.001); and having a higher mean internet
verification score (aOR 0.74, 95% CI 0.62-0.88; P=.001). Table
3 illustrates the consistent pattern of how the use of each
verification skill is associated with a higher prevalence of having
a vaccinated child than parents of an unvaccinated child who
did not want the vaccine or were undecided.

Parents who wanted their child vaccinated were compared to
those who have already vaccinated their child. In the
multivariable model, the following characteristic was
significantly associated with increased odds of wanting the
HPV vaccine as compared to parents with a vaccinated child:
having a child aged <11 years (vs aged 11-12 years; aOR 3.07,
95% CI 1.89-5.00; P<.001). Characteristics significantly
associated with decreased odds of wanting the vaccine compared
to parents with a child already vaccinated included being a male
parent (vs female parent; aOR 0.42, 95% CI 0.27-0.64; P<.001);
having a child aged 13-17 years (vs aged 11-12 years; aOR 0.34,
95% CI 0.21-0.54; P<.001); and agreeing that social media
made parent question the HPV vaccine (vs neutral; aOR 0.41,
95% CI 0.23-0.74; P=.003). The mean internet verification scale
was not significantly associated with parents wanting the HPV
vaccine compared to the vaccinated group (P=.96).
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Table 2. Multinomial logistic regression modeling of the human papillomavirus (HPV) vaccine decision-making stage among parents of children and
adolescents in the Dallas-Fort Worth area (N=1192).

P valueUnvaccinated and wanted the vac-

cinea, aOR (95% CI)

P valueUnvaccinated and did not want the

vaccinea, aORb (95% CI)

Characteristic

Parent’s gender

ReferenceReferenceFemale

<.0010.42 (0.27-0.64).281.19 (0.87-1.62)Male

Parent’s age (years)

ReferenceReference18-24

.931.06 (0.33-3.34).571.31 (0.51-3.37)25-34

.620.76 (0.25-2.28).701.19 (0.49-2.90)35-44

.610.74 (0.24-2.31).771.15 (0.46-2.87)45-54

.861.12 (0.33-3.85).360.61 (0.22-1.74)55-64

.691.51 (0.20-11.33).851.19 (0.20-7.18)≥65

Child’s age (years)

<.0013.07 (1.89-5.00)<.0012.38 (1.56-3.63)<11

ReferenceReference11-12

<.0010.34 (0.21-0.54)<.0010.53 (0.37-0.76)13-17

Parent’s education

ReferenceReferenceDid not attend college

.420.78 (0.42-1.43).420.82 (0.51-1.32)Some college

.760.92 (0.55-1.55).040.65 (0.43-0.98)College graduate

Number of children

ReferenceReference1

.431.17 (0.79-1.74).861.03 (0.75-1.42)2

.771.11 (0.56-2.22).211.42 (0.82-2.46)3

.571.49 (0.39-5.74).850.88 (0.22-3.47)4

.110.18 (0.02-1.49).190.51 (0.18-1.39)5

Trust in providers

ReferenceReferenceTrust providers

.131.84 (0.83-4.07)<.0016.37 (3.58-11.32)Distrust providers

County of residents

ReferenceReferenceUrban

.471.17 (0.76-1.80).101.34 (0.95-1.89)Suburban

.421.21 (0.76-1.92).171.30 (0.90-1.89)Other

HPV information on social media is credible

.070.64 (0.40-1.03)<.0010.40 (0.26-0.60)Agree/strongly agree

ReferenceReferenceNeutral

.771.08 (0.65-1.79).0021.90 (1.25-2.87)Disagree/strongly disagree

Information on social media makes me question the HPV vaccine

.0030.41 (0.23-0.74).800.95 (0.64-1.41)Agree/strongly agree

ReferenceReferenceNeutral

.920.98 (0.63-1.51)<.0010.22 (0.15-0.33)Disagree/strongly disagree

.960.99 (0.80-1.24).0010.74 (0.62-0.88)Internet verification scale
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aReference group for outcomes: having a child who was vaccinated.
baOR: adjusted odds ratio.

Table 3. Proportion of participants who report the use of internet verification skills every time/almost all the time by human papillomavirus (HPV)
vaccination status among parents of children and adolescents in the Dallas-Fort Worth area (N=1192).

P valueUnvaccinated and did not want
the vaccine (n=463), n (%)

Unvaccinated and wanted
the vaccine (n=196), n (%)

Vaccinated (n=533),
n (%)

Internet verification skill

.005288 (62.2)134 (68.4)388 (72.8)Check if the website information is up to date

.007278 (60)128 (65.3)378 (70.9)Check if the website information is complete with all
the need-to-know info

<.001298 (64.4)140 (71.4)402 (75.4)Think about whether the writer is giving facts or
opinion

.15310 (67)140 (71.4)387 (72.6)Check other places to see if the information is true

.003208 (44.9)95 (48.5)297 (55.7)Think about why the author posted the information

.01236 (51)104 (53.1)326 (61.2)Check to see who wrote the website

.01209 (45.1)83 (42.4)289 (54.2)Look for recommendations from someone they know

<.001151 (32.6)92 (46.9)268 (50.3)Check to see if the website or author gives contact in-
formation

.004246 (53.1)113 (57.7)336 (63)Check to see if the author lists their expertise on the
topic

Discussion

Prior to entering a physician’s office, parents may be exposed
to information on HPV vaccination via the internet and social
media. Although some information may be useful for informed
decision-making on HPV vaccination, misinformation also
exists [17]. This study explored how internet verification skills
and perceptions of HPV vaccine information on social media
relate to HPV vaccination and decision-making among parents
of children and adolescents. Overall, we found that parents’
trust in providers, perceptions of HPV vaccine information
credibility on social media, reporting that social media
information makes one question HPV, and internet verification
skills were related to not wanting HPV vaccination for their
child. The parent’s gender, younger age of the child, and
prompts for questioning HPV vaccination based on social media
information were related to wanting the vaccine.

Parents of vaccinated children and adolescents reported
performing more internet verification behaviors compared to
parents in the unvaccinated and unwanted group. These
behaviors included checking that the website is up to date and
has a credible author and cross-checking with other sources.
Our finding may explain why parents with a vaccinated child
do not question information they see on social media, because
they have the internet verification skills to filter through
misinformation. Previous research has found that parents desire
guidance on how to search and assess the reliability of
information found on the internet [5]. Empowering parents with
health literacy skills to filter health information on the internet,
particularly related to vaccines, may be an important strategy
to promote positive attitudes and intentions toward vaccination
and, ultimately, HPV vaccine uptake.

Overall, many people find it difficult to distinguish credible and
noncredible information sources [25]; however, this finding

may be changing with exposure to more information on the
vaccine development process with COVID-19 vaccines. The
field needs to examine how COVID-19 vaccine–specific
attitudes influence the attitudes and uptake of other vaccines.
For example, parents with fewer internet verification skills may
question the HPV vaccine more given the COVID-19 media
coverage, which could result in additional questioning when
discussing the HPV vaccine with providers [26]. The ubiquitous
nature of social media results in high exposure to potential
misinformation, which may increase parental hesitancy and
potentially frustrate health care providers due to the challenges
associated with managing patient concerns from social media
sources. To encourage vaccination, providers must attend to
parents’ concerns in a nonconfrontational and nonjudgmental
manner with parents who question vaccines [26].

Provider recommendation and discussion are imperative to HPV
vaccine initiation and completion among adolescents [27,28].
Although provider-patient communication is a component of
most medical education curricula, some providers express low
confidence in their ability to influence parents regarding
vaccination [29]. In a recent study, about a third of providers
reported that over 10% of parents of adolescents in their practice
expressed HPV vaccine hesitancy, whereas over 50% of
pediatricians in the same study did not feel confident responding
to parents’ misinformation obtained from the internet/social
media or the news [30]. The quality of provider
recommendations has consistently predicted HPV vaccine
initiation and completion, and multiple interventions to educate
providers on reliable techniques (patient reminders, presumptive
recommendation, and reference to HPV vaccination as cancer
prevention) are available to support providers and reinforce
vaccine communication skills [31,32].

Perceptions of credibility of social media HPV vaccination
information is relevant for parents’ HPV vaccine decisions.
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Specifically, parents who did not believe that the information
they saw on social media is credible were more likely to not
want the vaccine. This finding may be attributed to the types
of information parents are exposed to on social media. Although
information on HPV vaccination on the internet is both positive
and negative [17], social media algorithms and social networks
may bias the types of information parents are exposed to so that
it aligns with their beliefs. As such, additional research is needed
to explore how an individual’s beliefs, health literacy skills,
and information-seeking behaviors intersect with community
and group norms driven by social media platforms. Moreover,
researchers should test novel interventions that adapt messaging
in real time based on evolving social media content; recent
advances in artificial intelligence and machine learning are
potential avenues moving forward. However, previous research
has found that tools, such as web-based smart assistants, do not
always provide credible HPV vaccine information [33]. There
is also evidence that combatting misinformation in a
“myth-versus-fact” format tends to backfire and reinforce the
preexisting belief in the myth [34,35].

Similarly, parents who did not want the HPV vaccine were less
likely to question the vaccine based on exposure to information
on social media than the vaccinated group. In contrast, parents
who wanted their child vaccinated were less likely to think the
information on social media makes them question the HPV
vaccine than parents with a vaccinated child. Thus, persons who
do not intend to vaccinate their child for HPV may already be
exposed to information that confirms their beliefs on
vaccination, whereas persons who intend to vaccinate their
children may not have enough information to transition to the
vaccine decision-making stage. Social media users on Facebook
and Twitter are likely to be exposed to like-minded posts via
the echo chamber effect [36]. For example, parents with a
vaccinated child could have been exposed to more pro-vaccine
messages, which could heighten perceptions of credibility and
lead to vaccination behaviors. Additional longitudinal studies
are needed to examine the temporality of the types of
information exposure on the internet/social media and future
vaccine behavior. Moreover, as social media is used to share
information, developing novel strategies to combat
misinformation on various platforms is urgently needed.
Promoting evidence-based information on vaccination on the
internet and social media via trusted messengers, such as
providers, may be an effective approach compared to the
removal and censorship of anti-vaccine content alone [37].
Given that not all persons engage in internet verification skills
when consuming health information, providers and other trusted
messengers, such as other parents [38], could be an accurate
dissemination channel on social media and the internet. This
process would require the development of social media strategies

to reach intended audiences and relying on algorithms so that
the content is more prominent in search results and social media
feeds. However, a recent study found that anti-vaccine social
media posts are associated with increases in mothers’ general
vaccine hesitancy and decreases in their children’s HPV
vaccination rates, whereas pro-vaccine content were not
associated with hesitancy nor vaccination rates [39]. As a whole,
the literature on social media and HPV vaccination is in its
infancy, and a recent systematic review by Ortiz et al [40]
recommends more rigorous and systematic research.

Finally, another key finding was that parents who did not want
their child vaccinated for HPV were more likely to distrust
providers than parents who vaccinated their child. Taken in
context with other study findings, the parents who do not want
their child vaccinated may be going to social media to
corroborate their beliefs or are exposed to misinformation on
the internet contributing to their beliefs. Studies are needed to
experimentally test how exposure to misinformation and correct
information on social media influences decisions for vaccination,
and how and who is best to intervene in this evolving setting.
Ultimately, a segmented approach to vaccine information
dissemination is needed to reach different parental groups on
the hesitancy spectrum.

These findings should be recognized in the context of study
limitations. First, this study was cross-sectional, and we could
not assess the temporality between exposure to information on
social media, internet verification skills, and the vaccine
decision-making stage. As such, respondents may have adopted
attitudes that align with their current behavior to reduce
cognitive dissonance. Second, these data were derived from a
sample in North Texas and may not be generalizable to other
US regions. Additionally, HPV vaccination status was
self-reported, and misclassification bias for the outcome variable
may be present. Finally, these data were collected prior to the
COVID-19 pandemic, and perceptions regarding social media
and credibility may have shifted. Internet verification skills and
strategies, however, could similarly impact COVID-19 vaccine
decision-making. These findings could be relevant to apply
toward vaccine hesitancy studies about COVID-19.

Although many strategies to promote HPV vaccination have
focused on the provider recommendation during a visit,
extensive exposure to social media before a visit may inform
parents’ beliefs and attitudes toward HPV vaccination and,
ultimately, their decision to vaccinate their child. Thus,
interventions that promote web-based health literacy skills are
needed so that parents can make informed health care decisions
with their providers. Social media will remain an ongoing
obstacle to evidence-based health information, and public health
responses must adapt to this challenge accordingly.
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Abstract

Background: Mobile health tools can support shared decision-making. We developed a computer-based decision aid (DA) to
help pregnant women and their partners make informed, value-congruent decisions regarding prenatal screening for trisomy.

Objective: This study aims to assess the usability and usefulness of computer-based DA among pregnant women, clinicians,
and policy makers.

Methods: For this mixed methods sequential explanatory study, we planned to recruit a convenience sample of 45 pregnant
women, 45 clinicians from 3 clinical sites, and 15 policy makers. Eligible women were aged >18 years and >16 weeks pregnant
or had recently given birth. Eligible clinicians and policy makers were involved in prenatal care. We asked the participants to
navigate a computer-based DA. We asked the women about the usefulness of the DA and their self-confidence in decision-making.
We asked all participants about usability, quality, acceptability, satisfaction with the content of the DA, and collected
sociodemographic data. We explored participants’ reactions to the computer-based DA and solicited suggestions. Our interview
guide was based on the Mobile App Rating Scale. We performed descriptive analyses of the quantitative data and thematic
deductive and inductive analyses of the qualitative data for each participant category.

Results: A total of 45 pregnant women, 14 clinicians, and 8 policy makers participated. Most pregnant women were aged
between 25 and 34 years (34/45, 75%) and White (42/45, 94%). Most clinicians were aged between 35 and 44 years (5/14, 36%)
and women (11/14, 79%), and all were White (14/14, 100%); the largest proportion of policy makers was aged between 45 and
54 years (4/8, 50%), women (5/8, 62%), and White (8/8, 100%). The mean usefulness score for preparing for decision-making
for women was 80/100 (SD 13), and the mean self-efficacy score was 88/100 (SD 11). The mean usability score was 84/100 (SD
14) for pregnant women, 77/100 (SD 14) for clinicians, and 79/100 (SD 23) for policy makers. The mean global score for quality
was 80/100 (SD 9) for pregnant women, 72/100 (SD 12) for clinicians, and 80/100 (SD 9) for policy makers. Regarding
acceptability, participants found the amount of information just right (52/66, 79%), balanced (58/66, 88%), useful (38/66, 58%),
and sufficient (50/66, 76%). The mean satisfaction score with the content was 84/100 (SD 13) for pregnant women, 73/100 (SD
16) for clinicians, and 73/100 (SD 20) for policy makers. Participants thought the DA could be more engaging (eg, more
customizable) and suggested strategies for implementation, such as incorporating it into clinical guidelines.

Conclusions: Pregnant women, clinicians, and policy makers found the DA usable and useful. The next steps are to incorporate
user suggestions for improving engagement and implementing the computer-based DA in clinical practice.
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Introduction

Pregnant women and their partners must decide whether to
undergo prenatal screening to assess the risk of certain genetic
conditions (eg, the presence of Down syndrome) in the fetus
[1]. However, they may be unaware of the implications of the
various options, unclear about which implications matter most,
or unaware that they can choose not to do the test at all [1]. The
decision regarding screening is complex as it may lead to other
difficult decisions (eg, pregnancy termination) [2]. Thus,
pregnant women and their partners have numerous decisional
needs regarding prenatal screening that are rarely addressed by
health care systems [1]. As a result, many experience decisional
conflicts (discomfort with the decision made), which may later
translate into decision regret [3].

Shared decision-making (SDM) is both a patient-centered
philosophy of care and a process whereby clinicians engage
patients as partners to make choices about care based on clinical
evidence and patients’ values and preferences [4]. This fosters
both informed consent and patient empowerment [1,5-7]. In
deciding about prenatal screening, SDM seems a promising
approach to supporting women and their partners, as it is a
preference-sensitive decision (ie, one for which there is no “best
choice”). To support women in these decisions, physicians must
solicit patients’ values and preferences and communicate
probabilistic evidence in an understandable manner. Women
and clinicians are both usually willing to engage in SDM but
require effective decision support tools. This is especially true
for women with less education, who exhibit lower decision
self-efficacy (self-confidence about decision-making) [8].
Therefore, there are increasing calls for improving strategies
for communicating risks and benefits, and for deliberation tools
such as decision aids (DAs) [9].

DAs provide a detailed, specific, and personalized focus on
options and outcomes to prepare people for decision-making
before or between consultations with their physicians [7]. They
can be in the form of brochures, booklets, webpages, or apps
that provide users with information and help clarify their values
and preferences regarding options [7,10-12]. They have been
shown to be effective in increasing knowledge, patient-clinician
communication, and the use of options that are beneficial to
most while reducing the overuse of options that are not
beneficial [7]. In pregnancy care, the use of DAs has shown
positive effects on informed decision-making [13] and is
associated with more value-congruent choices [14].

Computer-based DAs, such as in the form of an app, have the
advantage of being accessible to people on their digital devices,
can be customized to fit the needs of users, and can
automatically integrate the latest medical evidence. Mobile
health (mHealth) apps such as computer-based DAs have been
shown to have a favorable impact on SDM and patient
satisfaction with patient-clinician interactions [15].

We recently developed a computer-based DA for prenatal
screening in partnership with a commercial mHealth firm [16].
In preparation for a large-scale rollout, we sought to assess its
usability and usefulness among pregnant women, clinicians,
and policy makers.

Methods

Study Design and Settings
This mixed methods sequential explanatory study pilot-tested
the new computer-based DA. For reporting, we used the Mixed
Methods Article Reporting Standards (MMARS) [17] and the
Standards for Universal reporting of patient Decision Aid
Evaluation studies (SUNDAE) checklists (Multimedia Appendix
1) [18].

Participants and Recruitment
The participants were pregnant women, clinicians, and policy
makers. Pregnant women were recruited at 3 clinical sites in
Quebec City: (1) the Maison des naissances de la
Capitale-Nationale (a birthing center), (2) the Obstetrics and
Gynecology Department at the Centre hospitalier universitaire
de Québec, and (3) the Family Medicine Unit at St-François
d’Assise Hospital. Approval for recruitment was obtained from
each clinical site manager. A research assistant and students
recruited pregnant women in the waiting rooms of the
participating sites. Clinicians involved in prenatal care were
recruited from the same birthing center and 2 other clinical sites
in Lévis, Quebec: the Obstetrics and Gynecology Department
of the Hôtel-Dieu de Lévis Hospital and the Maison des
naissances Mimosa. We identified policy makers from the
organigrams of organizations and institutions interested in
prenatal screening (eg, Quebec’s Ministry of Health, its public
health authority, and a rehabilitation centre, the Institut de
réadaptation en déficience physique de Québec) and contacted
them by email. Clinicians and policy makers were also recruited
from professional and social networks using the snowball
sampling method.

Eligibility Criteria
As we did not want to interfere with the outcome of their
decisions regarding prenatal screening, we recruited women
who had already made the decision to answer questions about
the DA. Women in Quebec make the decisions at 16 weeks of
pregnancy. Therefore, eligible women had to (1) be >16 weeks
pregnant or have given birth in the previous year, (2) have made
a decision about prenatal screening for trisomy, and (3) be aged
at least 18 years. A cutoff of 1 year was chosen to minimize the
forgetting bias effect. We excluded women who had participated
in previous studies on prenatal screening conducted by our team
[19-21]. We also excluded women who presented with a
high-risk pregnancy (eg, pre-eclampsia, gestational diabetes,
or multiple pregnancies) because of ethical considerations.
High-risk pregnancies can be emotionally distressing and
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accompanied by physical disabilities. Eligible clinicians were
involved in prenatal screening, and eligible policy makers had
decisional responsibilities in the health and social services
sector. All participants had to be able to speak and write in
French or English and be able to give informed consent.

Computer-Based DA
On the basis of a validated paper-based DA [22], the
computer-based DA was developed and tested by the project
leader and 2 professionals from Greybox Solutions Inc. It is
available on their platform [16]. The computer-based DA menu
has 5 tabs: home, trisomy, tests, test comparison, and
questionnaire. The home page outlines the options available
and provides advice on how to make informed decisions. The
trisomy page presents information on trisomy 21, 18, and 13,
as well as the main risk factor (maternal age) and the estimated
risk of trisomy by maternal age in a population of 10,000
pregnant women. The tests page presents details on screening
and diagnostic tests for trisomy available in the province of
Quebec. The comparison page compares the overall performance
of different tests or combinations of tests (eg, sensitivity and
specificity). The questionnaire page includes a values and
preferences clarification exercise to help users consider what
matters most about the benefits and risks of the options. It has
5 subtabs. The first presents the benefits and risks of performing
or not performing a test (any test). It also has empty boxes where
users can enter the benefits and risks not included in our list.
Users rate the importance they attach to each benefit and risk
on a scale of 0=not important to 10=very important. The second
subtab summarizes the user’s benefit and risk assessment for
performing a test or not performing a test (any test) to help them
decide whether to take the test. If they decide to take the test,
the third subtab provides information on the available tests for
comparison purposes based on the week of pregnancy at which
the test can be done, waiting time for results, detection rate,
accuracy, potential cost, and other factors (to be completed by
the user), whose importance is rated by the users on a scale from
0 to 10. The fourth subtab provides a summary of the importance
that users had assigned to each factor to help them select the
best test. Once they have made their selection, the fifth subtab
presents the SURE test for evaluating the person’s certainty
about the decision made (Sure of myself, understand
information, risk-benefit ratio, and encouragement) [3]. On this
page, users may enter their email address and receive a summary
of their answers to be discussed later with their partners and
accompanying clinicians. The computer-based DA is available
in French and English.

Data Collection

Overview
Meetings with pregnant women lasted for approximately 45
minutes. First, the research assistant invited women to
participate and, if they agreed, presented the study details and
collected signed consent forms. Subsequently, women were
each given a tablet (iPad Wi-Fi, 6th Generation, model 1893)
with a link to the computer-based DA, which they could navigate
at their leisure. There were no specific instructions, and research
professionals were available to answer questions. Women then
self-completed a questionnaire on sociodemographics (including

the partner’s), perceived usefulness, self-efficacy, usability,
quality, acceptability, and satisfaction with the content in their
own time. A total of 3 main objectives directed the choice of
variables. First, based on the social learning theory [23], we
used variables that would inform us about whether the DA
would give women the self-confidence (self-efficacy) to make
a health decision and whether it prepared them adequately to
meet with a health provider to make an informed,
value-congruent decision (perceived usefulness), in line with
the goals of SDM. Second, using scales developed specifically
for digital tools, we examined women’s perceptions of whether
the DA was efficient, easy, and enjoyable to use (usability and
quality). Third, we sought perceptions more specifically of the
DA content; that is, variables such as comprehensibility,
presentation (eg, balance), and length (acceptability and
satisfaction with content). Finally, participants were interviewed,
and their experiences with computer-based DA were
audio-recorded. The questionnaire and interview guide were
reviewed in a team meeting, and, in keeping with the comments
received, questions were reformulated for better comprehension.
The participating women received compensation for CAD $40
(US $30.7). Data collection for clinicians and policy makers
was different: recruits were contacted by email and asked to
sign and return a consent form to begin the study. After
receiving consent, we emailed them the link to the
computer-based DA and the questionnaire. They tried the
computer-based DA, filled out the questionnaire at their own
pace, and emailed it back. We then scheduled a 15-minute
audio-recorded interview at a time that suited them. Clinicians
and policy makers did not receive any compensation for their
participation. Meetings took place either at our research center
or at the participants’ place of choice (home or workplace).

Outcomes and Measures
We assessed perceived usefulness and decision self-efficacy
among women using the Preparation for Decision-Making scale
[24] and the Decision Self-Efficacy scale [25], respectively. We
assessed perceptions among women, clinicians, and policy
makers regarding the usability, quality, and acceptability of the
computer-based DA and their satisfaction with its content using
the System Usability Scale [26,27], the user version of the
Mobile App Rating Scale (uMARS) [28], the acceptability
questionnaire by O’Connor and Cranney [29], and a
self-developed satisfaction with the content questionnaire (Table
1). The perspectives of clinicians and policy makers on these
outcomes are important as SDM is a 2-way process, with
clinicians sharing evidence and patients reflecting their life
experiences, preferences, and values. Clinicians and policy
makers are also likely to be involved in integrating DAs into
clinical pathways and protocols. The satisfaction questionnaire
was developed by our team and, therefore, was not validated.
We asked participants to rate (disagree very much to agree very
much) whether they were satisfied with the content of the
computer-based DA on a 5-point scale. Specifically, we asked
participants whether they were satisfied with the information
regarding the prevalence and description of trisomy 21,
screening tests, risks associated with each screening test,
advantages and disadvantages of each screening option, and
preferences and decisional comfort.
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Table 1. Variables and measurement tools.

Psychometric
properties in the
study sample

Psychometric
properties in the
literature

Example of ques-
tion

Number of items,
scale

PurposeAuthorsMeasurement
tool

Variable

Cronbach α of
.85 for pregnant
women

Cronbach α
ranging from
.92 to .96

“Did this education-
al material help
you think about
which pros and

10 items, 5-point
Likert scale
(1=strongly dis-
agree to
5=strongly agree)

Evaluates how use-
ful the computer-

based DAa is in
preparing partici-
pants to communi-

Graham and
O’Connor
[24]

Preparation for
Decision-Mak-
ing scale

Perceived use-
fulness

cons are most im-
portant?”cate about the deci-

sion with their practi-
tioner in a consulta-
tion

Cronbach α of
.88 for pregnant
women

Cronbach α co-
efficient of .92

“I feel confident
that I can get the
facts about the
choices available
to me”

11 items, 5-point
Likert scale
(1=not at all con-
fident to 5=very
confident)

Measures self-confi-
dence or belief in
one’s abilities of de-
cision-making, in-
cluding shared deci-
sion-making

O’Connor
[25]

Decision Self-
Efficacy scale

Self-efficacy

Cronbach α of
.88 for pregnant

Cronbach α co-
efficient of .91

“I thought there
was too much in-
consistency in this
system.”

10 items, 5-point
Likert scale
(1=strongly dis-
agree to
5=strongly agree)

Used to improve
prototype mobile
technologies by
measuring prelimi-
nary needs of users,
user experience, and

Brooke [30]System Usabili-
ty Scale

Usability of the
computer-based
DA women and .87

for clinicians

usability, including
the efficacy and sat-
isfaction with which
users accomplish
specific tasks

Cronbach α of
.61 for pregnant

Cronbach
α=.90

“Entertainment: Is
the app fun or enter-
taining to use?

20 items, 5-point
Likert scale
(1=inadequate,

Measures the quality
of an app through its
5 criteria categories:

Stoyanov et
al [28]

User version of
the Mobile App
Rating Scale

Quality of the
computer-based
DA women and .75

for cliniciansDoes it have com-
ponents that make

2=poor, 3=accept-
able, 4=good, and
5=excellent)

entertaining
(whether the app is
fun or entertaining
to use), interest

it more fun than
other similar apps?

(whether it is inter- 1) Dull, not fun or
esting to use), cus- entertaining at all;
tomization (whether 2) Mostly boring;
it allows the cus- 3) OK, fun enough
tomization of set- to entertain user
tings and prefer- for a brief time (<5
ences), interactivity minutes); 4) Moder-
(whether it allows ately fun and enter-
user input, provides taining, would en-
feedback, and con- tertain user for
tains prompts), tar- some time (5-10
get group (whether minutes total); 5)
its content is appro- Highly entertaining
priate for the target
audience)

and fun, would
stimulate repeat
use.”
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Psychometric
properties in the
study sample

Psychometric
properties in the
literature

Example of ques-
tion

Number of items,
scale

PurposeAuthorsMeasurement
tool

Variable

N/AN/Ab“The amount of in-
formation was: 1)
too much informa-
tion; 2) too little
information; 3) just
right.”

10 items, variable
(2-4 choices of
answers for the
structured ques-
tions)

Evaluate the compre-
hensibility of compo-
nents, length,
amount of informa-
tion, sufficiency of
information, balance
in option presenta-
tion, and overall
suitability for deci-
sion-making through
structured and
semistructured ques-
tions

O’Connor
and Cranney
[29]

Acceptability
questionnaire

Acceptability of
the computer-
based DA

Cronbach α of
.77 for pregnant
women and .83
for clinicians

Not validated“I am satisfied
with the informa-
tion on the various
screening tests for
Trisomy 21.”

6 items, 5-point
Likert scale
(1=strongly dis-
agree to
5=strongly agree)

Each item related to
a specific page of
the computer-based
DA

Self-devel-
oped

Satisfaction
questionnaire
developed
based on the lit-
erature

Satisfaction
with the content
of the comput-
er-based DA

aDA: decision aid.
bN/A: not applicable.

Interview Guide
We qualitatively explored the participants’ reactions to the
computer-based DA and solicited their suggestions. We
developed a dynamic interview guide based on the uMARS
scale and its subscales (engagement, functionality, aesthetics,
information, and global evaluation) [28]. After the participants
completed the questionnaire, the research assistant selected
items receiving a poorer evaluation (ie, a rating of 1=inadequate,
2=poor, or 3=acceptable) and asked for explanations and
suggestions for improvement. When all items received a good
rating, the research assistant asked general questions, as well
as suggestions for improvement. Clinicians and policy makers
were also asked for ideas about implementing the DA. The
interviews were conducted by a research professional assisted
by a trainee or student who took notes.

Sample Size
We recruited a purposive sample of pregnant women, clinicians,
and policy makers. We recruited identical sample sizes for the
quantitative and qualitative phases [31]. Using data from a study
involving 60 in-depth interviews, Guest and al [32] found that
data saturation occurred within the first 12 interviews. Thus,
we planned to recruit up to 15 pregnant women per clinical site
(a total of 45 women), 15 clinicians per clinical site (a total of
45 clinicians), and 15 policy makers until data saturation was
achieved. This translated into a total of 105 participants.

Data Analysis
We used descriptive statistics (means, SDs, percentages, and
95% CIs) for the sociodemographic characteristics and
quantitative variables. Quantitative analyses were performed
using SAS (version 9.4; SAS Institute). We proceeded to
imputation using means to treat the missing data.

The interviews were audio recorded and transcribed verbatim.
The transcripts were checked by a second individual. We

performed deductive and inductive thematic analyses of the
transcripts using qualitative data analysis software (NVivo,
version 12, QSR International). We used the Braun and Clarke
[33] step-by-step guide to conducting thematic analyses.
Qualitative analysts independently read the transcripts to
familiarize themselves with the data and attached initial codes
according to the most basic elements of the raw data. Coding
was performed by TTA, CP, and 2 trainees. They then met to
cross-check their coding and analyzed the categories and links
between them. Discrepancies were discussed until a consensus
was reached.

Ethics Approval and Consent to Participate
This project, entitled “TechnOlogy assisted PrenaTal screEning
deCisions,” was approved by the ethics committee of the Centre
hospitalier universitaire de Québec-Université Laval
(MP-20-2019-4451) and the Centre intégré de santé et de
services sociaux de Chaudière-Appalaches (MEO-20-2019-632).
The project was described to eligible participants, and they were
informed that the data were anonymous and confidential. Those
who wished to participate provided written informed consent.

Results

Participants’ Characteristics
From February 2019 to May 2020, a total of 328 participants
were approached, of whom 297 (90.5%) were eligible, 169
(51.5%) declined to participate, and 128 (39%) agreed to
participate. Of these 128 participants, 67 (52.3%) were
interviewed, including 45 (35.1%) pregnant women, 14 (10.9%)
clinicians, and 8 (6.2%) policy makers (Figure 1). Participants
who declined to participate cited a lack of interest or time.
Participants who canceled their participation mentioned a lack
of time, loss of interest, lack of energy, or miscarriage resulting
in ineligibility. The others were either unreachable or did not
respond to calls or messages.
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Figure 1. Flowchart of participants: pregnant women, clinicians, and policy makers.

Most pregnant women participating in the study were aged
between 25 and 34 years (34/45, 75% women, and 23/45, 51%
partners), White (42/45, 94% women, and 40/45, 89% partners),
and university educated (29/45, 64% women, and 25/45, 56%
partners), and had a relatively high socioeconomic status (21/45,
47% had an annual family income of ≥CAD $100,000 [US
$76,875]; Table 2).

Most clinicians were aged between 35 and 44 years (5/14, 36%),
women (11/14, 79%), and White (14/14, 100%). Four types of
clinicians participated in this study: midwives (7/14, 50%),
family physicians (3/14, 21%), gynecologist-obstetricians (3/14,

21%), and neonatologists (1/14, 7%). The average number of
years of experience was 13.3 (SD 11.5) years, and the average
number of pregnancy follow-ups per week was 10.4 (SD 9;
Table 2).

Most policy makers were aged between 45 and 54 years (4/8,
50%), women (5/8, 62%), and White (8/8, 100%). The 8 policy
makers included 2 (25%) managers, 2 (25%) socioeconomic
research and planning officers, 2 (25%) researchers, 1 (12%)
assistant director, and 1 (12%) expert advisor. The mean number
of years of experience was 17 (SD 9.5) years (Table 2).
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Table 2. Participant characteristics (N=67).

Policy makers (n=8)Clinicians (n=14)Partners (n=45)Women (n=45)Characteristics

Age (years), n (%)

0 (0)0 (0)0 (0)3 (7)18-24

2 (25)3 (21)23 (51)34 (75)25-34

0 (0)5 (36)16 (36)7 (16)35-44

4 (50)1 (7)1 (2)1 (2)45-54

2 (25)4 (29)0 (0)0 (0)55-64

0 (0)1 (7)5 (11)0 (0)Missing data

Gender, n (%)

5 (62)11 (79)2 (5)N/AaWoman

3 (38)3 (21)42 (93)N/AMan

0 (0)0 (0)0 (0)N/AOther

0 (0)0 (0)1 (2)N/AMissing data

Ethnicity, n (%)

8 (100)14 (100)40 (89)42 (94)White

0 (0)0 (0)2 (5)1 (2)African or African American

0 (0)0 (0)1 (2)1 (2)Indigenous

0 (0)0 (0)1 (2)0 (0)Asian

0 (0)0 (0)0 (0)1 (2)Other

0 (0)0 (0)1 (2)0 (0)Missing data

Language, n (%)

8 (100)14 (100)41 (90)44 (98)French

0 (0)0 (0)2 (5)0 (0)English

0 (0)0 (0)0 (0)1 (2)Other

0 (0)0 (0)2 (5)0 (0)Missing data

Residency status, n (%)

7 (88)14 (100)39 (87)39 (87)Canadian

1 (12)0 (0)4 (9)6 (13)Permanent or temporary resident

0 (0)0 (0)2 (4)0 (0)Missing data

Civil status, n (%)

——b10 (22)10 (22)Single

——32 (71)34 (76)Married or in a common law relationship

——1 (2)1 (2)Separated

——2 (5)0 (0)Missing data

Education, n (%)

——1 (2)0 (0)Elementary school

——13 (29)6 (14)High school or professional diploma

——5 (11)10 (22)College diploma

——15 (33)15 (33)University, bachelor’s degree, or equivalent

——8 (18)12 (27)University, master’s degree, or equivalent

——2 (5)2 (4)University or PhD

——1 (2)0 (0)Other
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Policy makers (n=8)Clinicians (n=14)Partners (n=45)Women (n=45)Characteristics

Annual family income (CAD $ [US $]), n (%)

——1 (2)1 (2)<29,999 (<23,061)

——4 (9)4 (9)30,000-59,999 (23,062-46,123)

——19 (42)19 (42)60,000-99,999 (46,124-76,873)

——21 (47)21 (47)≥100,000 (≥76,874)

17 (9.5; 1.5-30)13.3 (11.5; 1.5-36)N/AN/AYears of experience, mean (SD; range)

N/A10.4 (9; 0.4-30)N/AN/ANumber of pregnancy follow-ups per week, mean
(SD; range)

aN/A: not applicable.
bData not available.

Pregnant Women’s Decision-making Characteristics
All the women had made prenatal screening decisions. Most
had made the final decision with a clinician (15/45, 33% with
an obstetrician-gynecologist; 12/45, 27% with a midwife; 10/45,
22% with a family physician; and 1/45, 2% with both a midwife
and family physician). However, some women made the
decision alone (5/45, 11%) or with their partner (2/45, 4%).
Most women had chosen to take the prenatal screening test
(38/45, 84%), and some (28/45, 62%) of them had selected the
integrated biochemical test with nuchal translucency before
participating in this study.

Quantitative Results
Table 3 shows participants’ perceptions of usability, quality,
and satisfaction with the content of the computer-based DA.
Mean scores of perceived usefulness and of self-efficacy for
pregnant women were 80 (SD 13) and 88 (SD 10) out of 100,
respectively. Table 3 also shows mean scores of usability,
quality, and satisfaction with the computer-based DA for all 3
populations together (overall score) and for each one of them.
The mean scores of clinicians were lower than those of pregnant
women and those of policy makers. Women who were
temporary or permanent residents also rated the DA lower

overall than did Canadian citizens (data not shown). The mean
overall usability score was 82/100 (SD 14). The mean overall
quality score was 79 (SD 10) out of 100. The lowest scores were
for engagement (how engaging users found the computer-based
DA), especially for entertainment (mean 53, SD 22),
customization (whether the computer-based DA allows the
customization of settings and preferences that they would like;
mean 45, SD 23), and interactivity (mean 53, SD 25). These
slightly lower quality scores suggested areas for improvement
in our DA (detailed in Table 3) and were the items used in our
interview guide for further qualitative exploration.

The mean score for overall satisfaction with the content was 82
(SD 14) out of 100.

Table 4 shows participants’ perceptions of the acceptability of
the computer-based DA. Of the 66 participants, 26 (39%) rated
the presentation as “excellent,” 52 (79%) rated the amount of
information as “just right,” 31 (47%) rated the worksheet as
“good,” and 58 (88%) rated it “balanced.” However, 12% (8/66)
of participants found that the information presented oriented
users toward choosing to take the screening test. Approximately
58% (38/66) of participants found that the computer-based DA
was useful, and 76% (50/66) found that the information was
sufficient.
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Table 3. Participants’ perceptions of usability, quality, and satisfaction with the content of the computer-based decision aid (N=66)a.

Policy makers (n=8), mean
(SD)

Clinicians (n=13)b, mean
(SD)

Pregnant women (n=45),
mean (SD)

All 3 populations, mean

(SD)b
Variables

N/AN/A79.9 (13.4)N/AcPerceived usefulness

N/AN/A88.0 (10.6)N/ASelf-efficacy

79.4 (22.5)76.5 (14.0)83.9 (14.3)82.6 (14.4)Usability (SUSd)

Quality (uMARSe)

57.9 (17.0)58.4 (14.0)64.7 (13.5)62.7 (14.4)Engagement

60.7 (18.2)41.7 (20.4)55.0 (23.0)52.9 (22.5)Entertainment

89.3 (18.2)71.2 (23.7)84.4 (18.7)82.2 (20.3)Interest

39.3 (26.2)47.5 (18.2)44.8 (24.2)44.7 (23.0)Customizable

39.3 (37.5)51.9 (18.2)55.6 (23.8)52.9 (24.9)Interactivity

60.7 (29.4)71.2 (19.2)83.3 (18.5)78.1 (21.4)Target group

92.9 (9.2)82.7 (13.3)92.4 (7.9)90.5 (9.9)Functionality

86.9 (11.6)74.4 (16.5)83.5 (12.4)82.1 (13.6)Aesthetic

83.4 (10.1)72.4 (17.5)81.1 (11.6)79.6 (13.1)Information

80.3 (8.7)71.9 (11.7)80.4 (8.9)78.7 (9.9)Global evaluation

73.4 (19.8)72.8 (16.3)84.4 (12.6)81.5 (13.7)Satisfaction

aScale 1 to 100.
bMissing data=1.
cN/A: not applicable.
dSUS: System Usability Scale.
euMARS: user version of the Mobile App Rating Scale.
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Table 4. Participants’ perceptions of acceptability of the computer-based decision aid (N=66).

Policy makers (n=8), n
(%)

Clinicians (n=13a), n
(%)

Pregnant women (n=45),
n (%)

All 3 populations, n (%)Dimensions of acceptability and answer
choice

Presentation

3 (38)3 (23)20 (45)26 (39)Excellent

4 (50)5 (39)15 (33)24 (36)Good

1 (12)5 (38)9 (20)15 (23)Fair

0 (0)0 (0)1 (2)1 (2)Poor

Amount of information

1 (12)3 (23)8 (18)12 (18)Too little information

6 (75)9 (69)37 (82)52 (79)Just right

1 (12)1 (8)0 (0)2 (3)Too much information

Worksheet

1 (12)1 (8)3 (7)5 (8)Excellent

4 (50)6 (46)21 (47)31 (47)Good

3 (38)3 (23)17 (38)23 (35)Fair

0 (0)2 (15)2 (4)4 (6)Poor

0 (0)1 (8)2 (4)3 (4)N/Ab

Balance

1 (12)2 (15.4)5 (11)8 (12)Slanted toward choice to be tested

0 (0)0 (0.0)0 (0)0 (0)Slanted toward choice to not be tested

7 (88)11 (84.6)40 (89)58 (88)Balanced

Usefulness

3 (38)3 (23)14 (31)20 (30)Very useful

4 (50)8 (62)26 (58)38 (58)Useful

1 (12)2 (15)5 (11)8 (12)Somewhat useful

0 (0)0 (0.0)0 (0)0 (0)Useless

Sufficient information

5 (62)7 (54)38 (84)50 (76)Yes

3 (38)6 (46)7 (16)16 (24)No

aMissing data=1.
bN/A: not applicable.

Qualitative Results
Here, we report themes related to (1) general reaction, (2) the
engagement aspects of the computer-based DA (entertainment,
customization, interactivity, and target audience) as these
uMARS subscales were rated lower than other subscales, (3)
the questionnaire, and (4) themes emerging from responses by
clinicians and policy makers (eg, strategies for implementation),
along with related suggestions. We received >300 suggestions
that we synthesized and grouped by theme, and we present those
most relevant to usefulness and usability, along with some
illustrative quotes (translated from French).

General Reactions
Almost all participants expressed some general reaction (64/67,
96%) to the computer-based DA. More participants gave positive

comments (60/67, 90%) than negative comments (39/67, 58%).
More than half (35/67, 52%) provided both positive and negative
comments. The 3 most common positive comments were related
to the quantity and quality of information, ease of use, and
usefulness in making a decision:

It’s really well done, I was like, wow! Why didn’t we
have this before? It would have helped me a lot...when
I made an informed choice or even when [pregnant
women] come to the information evening here.
[TT-PS-SF-02]

The 3 most common negative comments were that the
information was too dense, incomplete, and the questionnaire
was too difficult to use. Regarding density, 2 clinicians
commented as follows:
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It was, like, a bit overwhelming. [When I] tried to put
myself in the patient’s shoes, I thought, she’d have to
read it more than once to be able to fill it out...I found
it heavy-going. [TT-PS-MF-03]

I read it to...a friend of mine who just has a high
school education but is super intelligent...and she
said, “Wow that’s heavy-going, that thing, I wouldn’t
even want to finish it, I’d say let’s go walk the dog
instead.” [TT-PS-SF-02]

Regarding incompleteness, one of the clinicians commented
that chorion biopsies, not mentioned in the DA, were often
performed rather than amniocenteses; and another commented
that shorter wait times in the private system were missing.

Engagement

Entertainment

Of 67 participants who answered this question, 31 (46%) did
not think that the computer-based DA should be too entertaining:

I don’t expect to be entertained in a jokey way when
I’m looking for this kind of information. It’s not an
entertaining app, but then I don’t expect to be
entertained—so it’s doing a good job of providing
information. [TT-GMF-33-03]

Moreover, 2 (3%) participants thought it should be more
entertaining:

It should be somewhat fun, so it won’t take too long.
[And] then the partner might say “Can I have a go?”
[TT-PS-SF-05]

Customization

Overall, of the 67 participants, 16 (24%) thought the
computer-based DA was sufficiently customizable (ie, could
be adapted to users’ profiles), whereas 28 (42%) participants
wanted it to be more customizable:

It’s a good idea...so people could go “okay, I want
to do the nuchal scan, where’s my nearest health
centre, is it in Beauce or in Quebec?” so then the
couples can also decide to make an appointment, that
would be great. [TT-PS-SF-06]

Moreover, of the 67 participants, 21 (31%) were against any
customization, and 2 (3%) were ambivalent:

It could be hurtful...if they [adapted it to my literacy
level], because it’s like I’m not smart enough to
understand all the information—it’s putting people
in boxes, it’s a bit discriminatory. [TT-PS-SF-06]

Suggestions for what could be customized included (1)
geolocation (or postal code) for indicating local clinical
screening sites, (2) maternal age, (3) risk factors, (4) week of
pregnancy, (5) amount of information desired, or even (6)
allowing customization by desired criteria (ie, à la carte menu).
However, some were concerned about the threat of data theft:

If you open the thing and the first thing they ask is
your name, your age and your postal code, I go, EW,
they’re collecting data on me! I think if you don’t
want to answer, you [should be able to] stay with the

generic version, but if you want to personalize it, it’s
your choice, and it won’t block you. [TT-DP-08]

Interactivity

Overall, of 67 participants who answered this question, 20 (30%)
thought the computer-based DA was sufficiently interactive,
although 6 (9%) wanted it to be more interactive:

It’s a very linear app, there are no links to other sites,
to other information...you’re in one section then you
click “next” and you’re in the next section, then the
next. [TT-MN-27-49]

Three major suggestions for improving interactivity were (1)
adding hyperlinks to other sites (eg, government sites) and
relevant statistics and adding more clickable information, (2)
adding a frequently asked questions section, and (3) providing
a web-based chat window for live questions. The latter did not
meet with unanimous approval; a few participants were against
it (8/67, 12%), of whom some explained that chat agents lack
credibility (3/8, 38%).

Target Audience

Overall, 6 clinicians or policy makers (6/67, 9%) felt that the
computer-based DA would not be useful for people with high
levels of anxiety and with little time, or for socioeconomically
disadvantaged or uneducated clienteles. One of the clinicians
explained that written information was not useful to many
patients:

One in three people [have difficulty reading], even if
they have a job... I’m always surprised. I give them
less and less information on paper...It’s already hard
to explain the risks, then risks by age...and when I
call them back with the results, just to say everything’s
fine, there’s easily one-third who don’t understand.
[TT-PS-SF-05]

Another commented that as people with limited literacy will
not use it anyway, it is fine the way it is:

I think it’s simple enough for those who want to read
and inform themselves on the subject, which is the
vast majority, but for those who can’t read, it’ll take
videos, just with “there’s this” and “there’s that.”
[TT-PS-OB-02]

Some thought the DA was only useful for those who were
undecided and that it might be misleading:

This app is more for people who are undecided. I
think when they use it, they expect that by the end it’ll
make the decision for them somewhat. [TT-PS-SF-04]

Values and Preferences Questionnaire
Most participants thought that the statements (benefits and risks
of undergoing a screening test or not) were difficult to
understand (40/67, 60%) and that the 1 to 10 scale was difficult
to use (13/67, 19%):

I found it a bit vague, it was too much...I’m okay with
proportions, but I’m not that comfortable—so I had
to read the question two or three times...So I’m not
likely to say to someone else “Do this questionnaire,
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it’s really helpful.” Because even when I’d finished
a question, I still wasn’t sure if I’d answered it
properly. [TT-GMF-29-38]

Although the DA only summarizes users’ answers, half of the
pregnant women (23/45, 51%) expected it to direct them to a
choice based on the information they had provided. At the same
time, a large proportion (27/45, 60%) did not want the DA to
guide them to a specific choice:

I think it’s good that it doesn’t tell you yes or no you
should do it...But imagining myself as a woman who’s
not sure—then at the end it just tells you what you’ve
already said...Then you’re, like, so should I do it or
not? I think it’s good...that it doesn’t guide people
too much. [TT-GMF-30-27]

Suggestions by women, clinicians, and policy makers for
improving the questionnaire were to (1) use decision trees, (2)
use a visual diagram to summarize the weight of each advantage
and disadvantage, (3) present the questionnaire results in the
form of a “compass” that analyzes user responses to help them
position themselves among the options [34], (4) give users a
simpler way of weighing the benefits against the risks, (5) show
the general direction of the person’s choices, (6) show users’
prioritized advantages and disadvantages in the order of
importance in the summary table, (7) highlight gray areas (score
of 4, 5, and 6) to indicate that users should discuss it with their
health care provider, (8) color-code the factors assigned an
importance of 6 to 10, and (9) use a simpler rating system than
a 10-point scale.

Additional Themes Raised by Clinicians and Policy
Makers

Perceptions of Usefulness

Overall, 6 clinicians or policy makers thought that the
computer-based DA would be used by >50% of their colleagues
but that not everyone would be comfortable using an app (ie,
added support would be needed for vulnerable women):

For sure, people...who have fairly limited literacy,
the concepts with initials [abbreviations], and the
prevalence rates, all that this person would need to
be accompanied by...a health professional to
understand what the impacts are, the advantages, and
disadvantages. [TT-DP-17]

However, the health professional who would accompany the
woman would also need to be fully informed:

The shortcomings we come back to are about when
the person returns to the professional. Yes the
professional has the expertise, has probably been
trained to welcome the pregnant woman and discuss
[testing] with her correctly, present the options. But
from what we have seen, there is so much to
remember...to be sure they re-train now and then,
when new techniques and/or consent practices have
evolved. [TT-DP-15]

When clinicians were asked whether the information was what
their patients needed, most (5/14, 36%) said that it was similar
to the information they offered and that they sometimes gave

more, such as on markers, on available tests privately, on
chorionic biopsy, and on the fact that screening detects trisomy
but other anomalies cannot be detected yet.

Implementation of the Computer-Based DA in Clinical
Practice

Policy makers all thought that clinicians should integrate SDM
into their practice and recommended that the use of
computer-based DA should be incorporated into practice
guidelines and into continuing professional education for
clinicians.

They also recommended providing a link or number for women
to call if they had questions and suggested conducting a DA
implementation pilot project followed by rollout on a large
scale.

Clinicians (11/14, 79%) thought that the computer-based DA
should be promoted and given to pregnant women and their
partners as early in pregnancy as possible: (1) before their first
consultation with the prenatal care specialist, (2) during the
information session at approximately 8 to 10 weeks at the
birthing center, (3) at approximately 5 to 8 weeks during the
meeting with the nurse, (4) at between 7 and 10 weeks to give
parents time to prepare for the decision, (5) by phone during
the first call with the secretaries who would refer them to a
download link, or (6) when the physician sends a prescription
for nuchal translucency (if there is no consultation before
testing). They also thought that the computer-based DA should
not be used during consultations but during a later encounter to
discuss any questions it may have raised (6/14, 43%):

[A nurse] could tell them to go on the site, go through
the process, and then talk about it...it could be
repeated with the doctor to assimilate the information,
they could talk to their partner, prepare specific
questions, etc...Most of our doctors see them around
10 weeks, that’s when we have to prescribe what to
do—like, are we doing [the test], or not? But if the
process is all done in the doctor’s office, it will never
end. Doctors won’t get on board with that, I don’t
think. [TT-PS-MF-03]

Other Suggestions
Participants also suggested (1) using more neutral and unisex
colors; (2) using a denominator smaller than 10,000 for the
presentation of risk by age; (3) using video clips instead of text;
and (4) collaborating with pregnancy tracking applications,
which could include a link to the computer-based DA and send
a notification to users when it is time to make a decision.

Discussion

Principal Findings
We assessed the usability and usefulness of a computer-based
DA among pregnant women, clinicians, and policy makers.
Participants found that it improved self-efficacy for
decision-making, was helpful for preparing for decision-making,
was usable, and was of good quality overall. They were also
satisfied with its content, and based on the scores for the various
dimensions of acceptability, the computer-based DA was also
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found to be acceptable. In the qualitative interviews, the
participants were mostly positive but less so about how engaging
the app was. They made suggestions for improving the
questionnaire and proposed implementation strategies.

First, participants reserved their lowest scores for engagement.
They proposed that more advanced digitization features, such
as customization and interactivity, would make it more
engaging. Customization is necessary for better culturally
adapted DAs [35] and to avoid information overload [36]. In
another screening context (colorectal cancer), a computer-based
DA was customizable for age and gender, and participants were
asked for further customizable features such as family history
and medical history [37]. However, some types of
customizability are easier to operationalize (eg, age) than others
(eg, geographic location) as the latter requires continuous
updating of the registry of clinical sites available for screening.
This would require input from the Ministry of Health and Social
Services, which holds this registry [38]. In addition, a
geolocation feature, whereby users would provide personal data
such as their postal or zip code, poses a privacy risk [39].

Second, the study participants had difficulty in both using the
values clarification questionnaire and interpreting the results.
In a previous study evaluating an earlier, paper-based version
of this DA [22], participants also had difficulty using a values
clarification exercise with 5 rating stars, with 1 meaning “not
important” and 5 meaning “very important” [40]. This suggests
that we explore values clarification methods that simply offer
users options without asking them to measure their importance
to them on a scale (ie, users choose the elements they wish to
consider before deciding whether to do the test). Participants
also highlighted the difficulties they encountered in interpreting
the results after completing the values clarification exercise.
Moreover, most pregnant women expected the DA to make the
choice for them based on the information they provided. When
faced with a difficult decision, the human tendency is to offload
it onto someone (or something) else, especially when the choices
have potentially negative consequences [41]; however, the use
of mHealth should not remove users’ responsibility for the
decision. For a DA or clinician to make the decision for them
would go against the principle of empowerment conveyed
through their active participation in SDM [42,43]. If the

expectation of a ready-made decision was raised by the
computer-based DA itself, it will be stated more clearly on the
home page that the DA will provide them only with the elements
to make their decision.

Finally, women who were Canadian citizens were more satisfied
with the content of the computer-based DA than temporary or
permanent residents. It is very likely that this explanation lies
in the diverse cultures of immigrants and their language
limitations. Further research is needed to understand immigrant
women or couples’ expectations of and attitudes toward the
DA. This difference in satisfaction demonstrates the importance
of developing a culturally sensitive DA, such as translating it
into other languages.

Limitations
This study had several limitations. First, we recruited women
after they had already made their screening decisions. They had
to imagine that they were still in the situation of making the
decision to answer the questions. This may have biased our
results. However, the time between their decisions and the study
was relatively short. Second, in Canada, prenatal care requires
the collaboration and coordination of many different health care
providers, including nurses, who were not involved in the study
[44]. However, approximately 98% of pregnancies are monitored
by the types of clinicians involved in this study [45,46]. Third,
education level and household income were higher in our sample
than in the general population. However, the participants
mentioned that our DA needed to be adjusted for use by
less-educated women. Finally, we did not meet our sample size
requirements for clinicians and policy makers. However, their
experience provided important data on how to improve and
implement the computer-based DA in primary care settings.

Conclusions
We assessed the usability and usefulness of a computer-based
DA among pregnant women, clinicians, and policy makers.
They informed us that the tool could be improved with more
customization options, more interactivity, and a simpler value
clarification exercise. The next step will be to incorporate
participants’ suggestions and implement the computer-based
DA in primary care settings across Quebec prenatal care clinics.
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Abstract

Background: Mobile health (mHealth) apps for children are increasing in availability and scope. Therapy (physiotherapy,
speech pathology, and occupational therapy) prescription apps to improve home or school program adherence work best when
developed to be highly engaging for children and when they incorporate behavior change techniques (BCTs) within their design.

Objective: The aim of this study was to describe the development of a user-centered therapy prescription app for children (aged
6-12 years) with neurodevelopmental disabilities (eg, cerebral palsy, autism spectrum disorder, and intellectual disability)
incorporating intervention mapping (IM) and gamified design.

Methods: We used an iterative, user-centered app development model incorporating the first 3 steps of IM. We conducted a
needs analysis with user feedback from our previous mHealth app study, a literature review, and a market audit. Change objectives
were then specified in alignment with the psychological needs of autonomy, competence, and relatedness identified in
self-determination theory. From these objectives, we then selected BCTs, stipulating parameters for effectiveness and how each
BCT would be operationalized. A gamification design was planned and implemented focusing on maximizing engagement in
children. In total, 2 rounds of consultations with parents, teachers, and therapists and 1 round of prototype app testing with children
were conducted to inform app development, with a final iteration developed for further testing.

Results: The IM process resulted in the specification of app elements, self-determination theory–informed BCTs, that were
embedded into the app design. The gamification design yielded the selection of a digital pet avatar with a fantasy anime visual
theme and multiple layers of incentives earned by completing prescribed therapy activities. Consultation groups with professionals
working with children with disabilities (4 therapists and 3 teachers) and parents of children with disabilities (n=3) provided
insights into the motivation of children and the pragmatics of implementing app-delivered therapy programs that informed the
app development. User testing with children with disabilities (n=4) highlighted their enthusiasm for the app and the need for
support in the initial phase of learning the app. App quality testing (Mobile Application Rating Scale-user version) with the
children yielded means (out of 5) of 4.5 (SD 0.8) for engagement, 3.3 (SD 1.6) for function, 3.3 (SD 1.7) for aesthetics, and 4.3
(SD 1.1) for subjective quality.

Conclusions: mHealth apps designed for children can be greatly enhanced with a systematic yet flexible development process
considering the specific contextual needs of the children with user-centered design, addressing the need for behavior change using
the IM process, and maximizing engagement with gamification and strong visual design.
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Introduction

Background
Mobile health (mHealth) apps designed for children have grown
dramatically in availability and scope, coinciding with enhanced
accessibility to mobile technologies worldwide (6.38 billion
smartphone users in 2021) [1,2]. In 2011, the World Health
Organization identified the potential of mHealth technology to
transform the delivery of health care and optimize health
outcomes [2]. In 2020, the COVID-19 pandemic fast-tracked
acceptance of the use of digital technology for augmenting
clinical services [3,4], including clinicians who support children
with disabilities [5,6]. In this global environment of digital
health innovation, mHealth apps are recognized for their
potential to augment and enhance clinical care, particularly in
terms of their scalability and availability [4].

mHealth apps have the potential to improve adherence to
exercise programs in children with neurodevelopmental
disabilities (eg, cerebral palsy, autism spectrum disorder,
intellectual disability, and Down syndrome) [7]. Children with
neurodevelopmental disabilities are often prescribed home and
school therapy programs (physiotherapy, occupational therapy,
or speech pathology) to increase the amount of therapy activity
practice between face-to-face sessions; however, providing
programs that children fully engage with at home is challenging
for therapists and parents [8,9]. Parents of children with
neurodevelopmental disabilities report that children’s adherence
to home programs is affected by the clarity of the instructions,
the ability to adapt prescribed exercises to individual
circumstances, guidance and reassurance with exercise
performance, the provision of reminders, collaborative goal
setting, monitoring, and the incentivization of adherence
[8,10,11]. The potential of mHealth technology to address some
of these issues with the use of tools such as exercise videos,
adherence tracking, and reminder notifications has been
identified [7] but not fully realized. In 1 study, for example, an
existing mHealth exercise prescription platform suitable for all
age groups but not tailored to children offered little additional
benefits compared with traditional paper-based programs for
improving exercise adherence in children with disabilities [12].
This finding may be better understood by considering studies
that suggest that effective mHealth technology for children
demands that app interventions be tailored to their needs and
interests and designed to be highly engaging [1,13].

Engagement with digital interventions encompasses both the
behaviors of the user (the amount, frequency, duration, and
depth of use) and the subjective experiences of the user (ie,
attention, interest, and affect) [14]. Apps that are engaging are
theorized to optimize effectiveness because app use is
maintained over time, increasing participants’ exposure to the
intervention [13]. Identifying features to increase engagement
is an important mHealth app design strategy to enhance

long-term behavior change in children [1]. Gamification—the
use of gaming elements in a nongaming context [15]—can be
a helpful feature for improving engagement with mHealth
technology by using intrinsically motivating features such as
feedback mechanisms, relatedness support, and autonomy
support [16].

Planning behavior change strategies is foundational in the design
process for digital health interventions in children [17,18].
Partnerships between app developers and behavioral scientists
are needed to use health behavior theory to guide mHealth app
development [18]. This partnership enables careful selection of
behavior change techniques (BCTs) with consideration of
determinants of change as well as the parameters for the
effectiveness of each technique [19]. This process is complex
as it demands attention to multiple interacting components that
often span several spheres of one’s socioecological contexts.
Intervention mapping (IM) represents a systematic method of
planning behavior change interventions [20] that encourages
interventionists to embrace such complexity within the mHealth
app development process [21].

Objective
Incorporating theory-based BCTs and gamification within the
design of an mHealth app specifically for children with
neurodevelopmental disabilities is indicated to optimize
engagement [12]. We reported the app development process for
a children’s therapy prescription app designed to optimize
engagement and improve program adherence.

Methods and Results

App Development Overview
An mHealth app was developed from July 2018 to September
2019 based on a 2-stage model by White et al [22] with the goal
of enabling children with disabilities to complete prescribed
therapy programs. We are a multidisciplinary team with
expertise in behavioral science, app development, and exercise
and therapy for children with disabilities. The project lead
(RWJ) is a physiotherapist with experience in the management
of cerebral palsy across the life span and experience in mHealth
research for children with disabilities. Our adapted model for
the development of the app included several phases (Figure 1),
including IM [19,20] to embed BCTs into the app design,
development of a video library of children performing
commonly prescribed therapy activities, consultation with parent
and professional (teacher and therapist) groups at 2 time points,
and quantitative and qualitative user testing with children with
disabilities.

We used an alternative structure to this paper similar to that of
previous manuscripts incorporating IM [23,24], where the
methods and results are integrated to maintain a logical and
chronological reporting exposition.
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Figure 1. Zingo app development diagram: (A) formative research and (B) design, testing, and iteration. BC: behavior change; BCT: behavior change
technique.

Ethics Approval
Ethics approval was obtained from the Human Research Ethics
Committee, Curtin University, Perth, Western Australia
(reference HRE2018-0696) before recruitment of the study
participants.

IM Overview
IM is a systematic approach to planning health interventions
that guides researchers through a decision-making process
incorporating theory, empirical findings from the literature, and
analysis of the population needs [20]. IM is supported by a
taxonomy of behavior change methods that capture the active
ingredients of an intervention, mechanisms of action that link
these techniques with theories, and specification of the essential
parameters for the effective use of these BCTs [19]. We used
the first 3 steps of the IM process: (1) needs assessment, (2)
specification of goals and change objectives, and (3)
theory-informed methods and applications. These first 3 steps
have previously been identified as the most useful in mHealth
app development for yielding a program design incorporating
both suitable BCTs and methods for implementation [21]; steps
4 to 6 of IM are of particular relevance to broader health
promotion programs rather than “the technical how” [21] of
app development, which we implemented using other methods,
as described in the following sections and shown in Figure 1.

IM Step 1: Needs Assessment
Step 1 of IM involves conducting a needs assessment to
understand the problem [20,21], which, in the context of our
study, was the clinical experience of poor adherence to
prescribed therapy programs [7,8].

Previous App Study
The needs assessment leveraged findings from our previous
work on a commercially available app and web-based platform
for exercise prescription (Physitrack). Via a randomized
controlled trial involving 46 children with neurodevelopmental
disabilities undertaking an 8-week home exercise program, we
found that Physitrack did not improve program adherence,
exercise performance, or goal attainment compared with
conventional paper-based methods [12]. Feedback from parents
and physiotherapists of participating children highlighted the
limitations experienced using Physitrack for children with
disabilities:

Kids liked the technical component, but it probably
needs more motivational features. [Physiotherapist
1]

It needs increased motivation/rewards/games built
into the app...Needs more videos of kids
demonstrating exercise. Needs to be more fun.
[Physiotherapist 2]

The app is boring and does not have any built-in
reward for completing each task. [Parent 1]

Market Audit
A unique element of our needs assessment involved a market
audit to understand what exercise and therapy apps targeting
children were available. We evaluated their strengths and
weaknesses relative to our goal of developing an engaging
gamified therapy prescription app for individualized home and
school programs. The search was not intended to be exhaustive
but to provide an understanding of the market. In July 2018, we
identified iOS apps on the App Store targeted for physiotherapy,
occupational therapy, and speech pathology for children by
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entering the following search terms: (“children” OR “kids”)
AND (“physiotherapy” OR “physical therapy” OR “speech
therapy” OR “occupational therapy”). We also considered apps
that the research team had come across in clinical and general
experience (eg, GoNoodle). We chose to focus on iOS apps
rather than Android apps as this work was funded to develop a
tool for school therapy programs for children aged 6 to 12 years.
iOS tablets (iPads) are known to be ubiquitous in local primary
schools (including kindergarten to grade 6) in our geographical
context (Perth, Western Australia), which was later confirmed
by teachers in our consultation groups.

A total of 34 apps were identified, of which 22 (65%) were
speech pathology apps (targeting articulation; none targeting
language development); 10 (29%) targeted physical activity,
exercise, and physiotherapy; and 2 (6%) were occupational
therapy apps. The identified apps with gamification strategies
included physical activity (eg, Biba series and GoNoodle) and
articulation (eg, Speech Blubs). The apps identified in this search
did not allow therapists to prescribe individualized programs
of exercises or therapy activities. In total, 2 children’s apps that
did allow some basic exercise prescription (ie, CP-Fit and
Sworkit Kids) had limitations relating to exercise selection or
ability to customize parameters, and gamification was absent.
We did not identify any apps that provided an individualized
and customizable therapy prescription for children with
disabilities or any apps incorporating recognized BCTs (even
those with associated publications), and there were no apps for
multidisciplinary therapy programs.

Literature Review
A literature review to inform the needs analysis for IM step 1
was conducted to identify key learnings from studies on mHealth
apps for children. The review was conducted by 1 author, RWJ,
with oversight from DFG using search terms referencing the
following 4 elements: apps, mobile technology, children, and
therapy (physiotherapy, occupational therapy, or speech
pathology). This search, conducted in August 2018, yielded 213
papers. Of 213 papers, screening of titles removed 77 (36.2%)
papers (duplicates, lecture notes, viewpoint articles, and
commentaries), and the remaining 136 (63.8%) abstracts were
reviewed (RWJ) and classified into the following categories:
relevant original research, relevant reviews, or nonrelevant.
Articles deemed to be relevant met the following criteria: the
participants were aged 0 to 17 years; the primary intervention
used mobile or web-based technology; and they included
promotion of therapy interventions (physiotherapy, occupational
therapy, or speech pathology), physical activity, exercise, or
behavior change for health promotion. Despite our target
audience being children aged 6 to 12 years, publications that
included both children and adolescents (ie, a broader pediatric
age band) were included to scope the breadth of the available
literature; however, where papers were able to draw separate
conclusions for adolescents and children [1,18], we were
informed by the recommendations for children only. We
excluded publications that targeted adult behavior (eg, perinatal
care and breastfeeding), other technology (eg, virtual reality,
computer software, and communication devices), physical
activity and nutrition outcomes without behavior change
analysis, specific medical conditions or procedures (eg, health

screening, pharmacological studies, and hospital care), studies
on general mobile technology use not on mHealth apps, or
research not focused on technology or apps (eg, technology just
used as an adjunct to the research process). A total of 37
publications were included in the final review, of which 8 (22%)
were reviews and 29 (78%) were original research papers. Of
the 37 reviewed publications, a summary of 9 (24%) that were
deemed the most relevant (to our target group) and informative
publications (to behavior change in children delivered via
mHealth apps) is provided in Multimedia Appendix 1
[1,13,18,25-30], which illustrates how the literature informed
our (IM step 1) needs analysis.

This review highlighted several important considerations for
this project. Modeling behavior, promoting practice, and social
support appear to be important BCTs that can be incorporated
into mHealth for children [18]. However, there is a disconnect
between the most frequently used BCTs in mHealth apps and
those that are known to be the most effective in children: social
support and modeling [1]. The literature highlighted low levels
of engagement with mHealth apps among children [1]. Common
solutions identified to improve engagement with an app included
(1) tailoring the app to specific population groups, (2) having
a gamified app design, (3) incorporating elements to personalize
the app, and (4) a variety of content and rewards to incentivize
the target behavior [1,26-28].

This literature review revealed the significance of embedding
key BCTs known to be effective for children while also using
engaging gamification elements to drive behavior change toward
increasing activity participation in children. These key findings
from the literature review were particularly useful for informing
the needs analysis and were incorporated into IM step 2, in
particular in determining the performance objectives.

IM Step 2: Specification of the Goal and Change
Objectives
In the specification of the goal and change objectives [20,21]
conducted by 2 of the authors (RWJ and DFG), 4 performance
objectives were selected for the mHealth app focusing on its
purpose of engaging children in regular therapy activity practice
(Table 1).

Self-determination theory (SDT) was selected to guide the
process of identifying behavioral determinants (based on the
needs of the population and purpose of the intervention from
step 1) and progressing toward selecting BCTs. SDT was
selected because of its focus on motivational quality versus
quantity, in which the reasons for performing a behavior lie on
a continuum from purely intrinsic to extrinsic regulation [31].
We selected the psychological needs as the targets for the
following behavior determinants: autonomy (“individuals’
propensity to self-organize their behavior and to act in
accordance with their integrated self”) [32], competence (“the
capacity to have an effect on the environment and to attain
valued outcomes within it”) [32], and relatedness (“the desire
to feel connected to others, be loved and cared”) [32]. To
complete IM step 2, examples of the desired change in behavior
were selected for each of the performance objectives in each of
the 3 determinant fields (Table 1), and these informed IM step
3.
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Table 1. Intervention mapping step 2: matrix of performance objectives and behavior determinants.

Theory-informed determinantsPerformance objectives

RelatednessCompetenceAutonomy

Child engages in learning about
performance of prescribed therapy

activitiesa

••• Child feels supported to learn

via the app from social agentsb
Child is confident of attaining
required information of therapy

activitya performance in the
app

Child is curious about therapy

activitiesa and how to imple-
ment them as recommended • Child is encouraged to ask

questions about desired perfor-

mance of activitiesa from so-

cial agentsb

• Child seeks out information

about activitya performance
available in the app

• Child is capable of navigating
the app with minimal external
supports

Child physically participates in the
therapy program

••• Child feels supported by key
social agents regardless of the
effort enacted or outcomes of
participation in the therapy
program

Child is guided by prescribing
therapists to participate in activ-

itiesa that are graded to physi-
cal capacity

Child self-initiates app use

with therapy activitiesa (with
a level of independence expect-
ed for age and ability)

•• Child has appropriate expecta-
tions for performance based on
knowledge of their physical
capacity

Child chooses to participate in
the preparation of the environ-

ment for activitiesa (eg, furni-
ture setup, exercise equipment,
or activity resources)

• Child feels valued based on
social agents seeking child’s
feedback on their experience

of activitya performance

Child cognitively participates in the
therapy program

••• Child feels valued as the app
enables social agents to seek
out their contributions (eg,
preferences) to the therapy
program

Child demonstrates ability to
engage directly with the app
functions (or, where prevented
by physical impairment, to
communicate to social agent
how they want them to engage
with the app as a proxy)

Child demonstrates interest in
engaging with the app and the
therapy program embedded
therein

• Child appreciates the impor-
tance of engaging with the
therapy program using the app

• Child is encouraged to ask
questions about therapy pro-

gram activitiesa•• Child communicates their ex-
pectations of extent of follow-

ing therapy activitiesa and app
engagement

Child demonstrates choice-
making in how they engage (or
not) in therapy program activi-

tiesa

• Child has the opportunity to
celebrate achievements with

peers or key social agentsb

• Child communicates their per-
sonal successes and challenges
with completing the therapy
program

Child reviews activitya performance
and experiential participation

••• Child feels supported in under-
standing challenges

Child has the opportunity to
express success, challenges,
and problems to parents, educa-
tors, or therapists

Child self-identifies problems
or difficulties faced with com-
pleting the program (with
guidance on self-reflection of-

fered by social agentsb)

• Child experiences that their
active participation is recog-
nized• Child knows how to access

summary of activitya comple-
tion, feedback on performance,
and gamification elements

• Child communicates what ac-

tivitiesa or app elements they
enjoyed and why

aPrescribed therapy activity examples: functional strengthening exercises such as abdominal crunches, balance exercises such as walking on a narrow
beam, ball skills such as dribbling a football around cones, fine motor activities such as snipping paper with scissors, activities of daily living such as
tying shoelaces, receptive language activities such as following specific instructions with colored blocks, expressive language activities such as describing
a hidden object to a person guessing, and literacy skills such as constructing words with jumbled sounds or letter cards.
bSocial agents refers to the child’s parent or guardian, teacher, education assistant, or therapist.

IM Step 3: Theory-Informed Methods and Practical
Applications
Drawing on the taxonomy of behavior change methods for IM
developed by Kok et al [19], the BCT taxonomy by Michie et
al [33], and the classification of motivation and BCTs by
Teixeira et al [34], we (RWJ and DFG) selected pertinent
motivationally informed BCTs for each determinant and the
parameters for effective implementation stated (Table 2). The

plan to operationalize each of these techniques was recorded
and then, finally, the app design elements to achieve this were
specified (Table 2).

This third step concluded a key process of our app development
planning using IM to identify theory-based behavior change
strategies that were informed by the literature and could be
incorporated into our mHealth app. However, another key
element in the app design was concurrently underway:
gamification design.
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Table 2. Intervention mapping step 3: behavior change techniques (BCTs), parameters, and app design elements.

App design elementOperationalizationParameters for effectivenessDeterminant and BCT

Autonomy

Children and therapists collabora-
tively set or agree on a goal in

Requires commitment to the
goal; feedback on results; chal-

Goal setting (behavior) • Opportunity for therapist, after consul-
tation with parent and teacher, to input
goal (eg, 80% adherence to program)terms of percentage of taskedlenging but achievable goals;

therapy program completed perappropriate situational support
and context

• Therapist receives automated email
with percentage of adherence update
each week with prompt to update ad-

week. The goal is reviewed and
updated

herence goal as required

Information about the health rea-
sons for each activity and opportu-
nity for adult explanation

Requires presentation of informa-
tion in ways that are appropriate-
ly tailored to individuals with
sufficient time to do so (eg, text
vs infographic)

Information about health
consequences

• Therapist required to enter “Purpose”
for each custom-made activity
(textbox) or has the opportunity to edit
precompleted “Purpose” from activity
video library instructions, thereby
promoting consideration and discus-
sion of health benefits

• Purpose appears in activity display for
child and parent or teacher

Child can choose the order in
which prescribed activities are

Requires choice from a collabo-
ratively devised set of options. It

Provide choice • Child can select any activity from
therapist-prescribed program with
guidance from parent or teacher as ap-tackled and change that order onincludes the decision not to par-
propriate, thereby facilitating choiceany day the activities are complet-

ed
ticipate, to delay, or to change
focus, including changing the
timing or pace of outcomes

of order of activity completion (within
a day)

• Interface specifies frequency of each
therapy activity in terms of attempts
per week (rather than identifying spe-
cific days of the week), thereby facili-
tating the child’s choice of program
structure (across each week) with adult
guidance where required

Competence

Providing visual examples of how
to perform activities

Requires instruction and enact-
ment with individual feedback

Demonstration of behavior • Videos of therapy activities: children
modeling activity performance in
video library

• Therapist can use custom video of the
child themselves modeling the activity
and incorporate it into the program

Providing the opportunity for
children to self-monitor and evalu-

The monitoring must be of the
specific behavior (not a health

Self-monitoring of behavior • After each activity completion, the
child has the opportunity to reflect and
provide feedback on their experienceate their behavioral experience andoutcome). The data must be inter-

performance as well as initiatepreted and used. The reward • Brief or detailed feedback options
available for each activityfeedback discussions with thera-

pists
must be reinforcing to the individ-
ual • Multiple feedback options available,

including activity difficulty, emoti-
cons, written emotions experienced,
and blank textbox

• Feedback for each activity available
to the therapist and to the child and
family on their interface for reflection
as well as automated duration and fre-
quency data

Pre-existing activities from library
include written instructions on

Requires communication with
language that suits the learner

Instruction on how to per-
form behavior

• App provides the therapist with the
opportunity to customize activity pur-
pose description and instructionshow to perform the specific tasks,

or customized activities require
therapists to document those in-
structions
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App design elementOperationalizationParameters for effectivenessDeterminant and BCT

• “My Stars” tab with overview of
weekly therapy activity performance
summary (out of total number of activ-
ities per week recommended)

• Simple visual representation of weekly
program completion with circular
progress chart incorporating comple-
tion goal (percentage) set by the thera-
pist and progress toward 100% comple-
tion

• Prompt in gamified rewards section
(“Pet shop”) to review progress in “My
Stars” to earn incentives

Children-friendly feedback on task
completion and performance

Requires availability of data and
monitoring of behavior; data
must be interpreted and used

Feedback on behavior

Relatedness

• Weekly automated email to parent on
progress with positive wording and
prompt to parent to encourage the child
with their achievements and progress

Prompt parents to discuss progress
with child and encourage them

Requires availability of positive
support

Social support (emotional)

• Gamification incentives when achiev-
ing goals, involving interaction with
digital pet (pet emotional state progres-
sion, pet evolution, and pet purchases)

Providing written reinforcement
(social) and valued objects (mate-
rial) for positive behavioral
progress

Requires tailored rewards and
that the rewards are seen as a
consequence of the behavior

Material and social rewards
(behavior)

Gamification Design
The use of mHealth apps that use gamification for promoting
health-related behavior change has been investigated across
different fields of health [16,35] and is particularly relevant
when developing interventions for children [1,16]. Gamified
systems have been linked to autonomous motivation, as defined
in SDT [36], by using motivational features such as immediate
success feedback, continuous progress feedback, and goal setting
[16]. The gamification strategy for this app was designed with
consideration of the context: supporting children in a classroom
or home environment to complete nondigital therapy activities
and exercises. A considered decision was made not to develop
a full-featured electronic gaming app, known for engrossing
children in a state of intense focus (ie, a flow-state) where they
may have reduced awareness of the world around them [37]
and that may be a distraction from therapy activities. Rather,
gamification elements that are highly engaging but have a
specific start and end were chosen so that the child is able to
put down the device and continue with the next therapy activity.
We designed several different systems of gamified goals and

incentives to keep users engaged [28] (Figure 2). The child
using the app can achieve gamified goals and incentives by
completing the prescribed therapy activities. Using this strategy,
engagement with the app is more likely to be maintained as,
once the child achieves 1 gamified goal and incentive, there is
a different goal and incentive to work toward.

The gamified systems revolve around looking after and
rewarding a digital pet. We chose digital pets as they have
previously been used in mHealth gamification design for
children [28] and in popular entertainment and games (eg,
Pokémon and Tamagotchi). We incorporated a fantasy anime
(Japanese animation style) design theme and bright colors into
our digital pet design to appeal to children. These concepts
around gamification developed progressively, with the basic
themes being identified and incorporated into the initial concept
design (Figure 1A). Further gamification mechanics were
introduced at different points in the development and
incorporated into the wireframe and design specification (each
described in the following sections) before being actualized in
the initial app prototype and refined concurrently with other
app elements to the final iteration (Figure 1B).
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Figure 2. Gamification design features.

App Design
The concept design of the app incorporated sketches of different
screens, a description of the functionality of each screen, and a
flow chart demonstrating how the screens would be integrated.
Concept designs were completed for a therapist interface and a
child interface (Figure 3). The therapist interface was for
creating and editing individualized therapy programs for
multiple children; the child interface is where the BCTs and
gamification elements were used. The interface was designed
not only to maximize the screen size and functionality of an

iPad but also to operate effectively on an iPhone. The research
team provided feedback on this initial design to clarify and
refine the concept for the next step—the development of a
wireframe, which is “a representation of the skeletal structure
of a mobile application [outlining the] relationship between the
elements that make up a mobile application” [38]. The
wireframe excludes visual design and graphic elements (to be
added later in the app) but provides a semifunctional, basic
prototype for early investigation. The wireframe was then
brought to our consultation groups for review and feedback.
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Figure 3. Zingo app user interface overview.

Consultation Groups

Recruitment
A total of 2 consultation groups were recruited to attend 2
separate meetings each: an education and health professional
group and a parent group. We did not recruit children with
neurodevelopmental disabilities for our consultation groups;
instead, we chose their advocates because of the complexity of
the concepts to understand the app and recommend changes,
particularly given the real-world context of app use enmeshed
with home or school therapy activity performance. We sought
the views of children in our testing process (refer Prototype
Testing) and in the feasibility study that followed the app design.

Potential participants for both groups were identified by word
of mouth through existing networks. Once potential participants
were identified, they were contacted by a third party (research
volunteer) to inform them of the consultation groups and gauge
their interest. Interested parties were then contacted by the lead
researcher to discuss their role, and those who agreed to
participate signed a consent form.

Initial Meeting: Wireframe Review
All participants were familiar with using smart devices (phones
and tablets) with children in either a parenting or professional
context. Consultation group sizes were chosen pragmatically

considering the feasibility of recruitment, seeking a diversity
of views from a range of professional backgrounds and parental
experiences and allowing for in-depth analysis and feedback
on the wireframe. For the professional group, 3 teachers working
with children with neurodevelopmental disabilities and 4
therapists working for a nongovernment community disability
service provider (1/4, 25% speech pathologists; 2/4, 50%
occupational therapists; and 1/4, 25% physiotherapists) were
recruited. For the parent group, 3 parents of children aged 6 to
14 years with disabilities (1/3, 33% fathers and 2/3, 67%
mothers) were recruited through word-of-mouth communication
with therapists to identify parents who may be interested. One
of the mothers was unable to attend the first group meeting
because of illness but attended the second group.

The first meeting was early in the development process to review
the app’s wireframe. The second meeting was later in the
development process to review an early prototype of the app
(Figure 1B). The consultation groups began with the lead
investigator taking participants through the relevant app interface
and features (on either the wireframe or app prototype), with
time for the participants to explore the app and ask questions
or provide spontaneous observations and feedback.
Subsequently, the participants engaged in a semistructured
discussion with set topics covering the purpose and framing of
the app for children with disabilities, the app content and BCTs
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used, gamification and other engagement strategies, and the
pragmatics of using the app in a school environment for the
purpose of practicing exercises and activities prescribed by
therapists for the child. The consultation sessions lasted 60 to
90 minutes.

The initial consultation groups reviewing the wireframe of the
app provided important insights into motivation for children,
support systems, and gamification recommendations. They were
also able to outline pragmatic considerations for the
implementation of app-delivered therapy programs in the
classroom environment. Motivators of children and app features
that would promote such motivators were a key theme. Tools
such as an in-app timer during exercises with a 3-2-1 (or
ready-set-go) lead-in were identified by both groups as exciting
and were incorporated into subsequent app prototypes. The
parents and professionals were enthusiastic about the
game-inspired design. The topic of possible types of digital
avatars was raised, and parents settled on digital pets as being
motivating:

I think the pet idea would be the most exciting...so
the idea of looking after a pet, ’cause [children with
disabilities] tend to be more nurturing, the ones that
I’ve met. [Parent 1]

I’d go with pets as well. So, I’ve got two girls and
they play a lot of games involving pets, so “Animal
Jam” is one of them...my one daughter she’s 12,
who’s got a disability, but she loves this game...I think
she likes the characters and she likes the fact that you
can change them, they can evolve over time. [Parent
2]

The parents also alluded to a digital pet being superior to an
animated child avatar because of potential issues with
self-perception for children with disabilities—they might not
fully identify with an avatar of a child who appears able-bodied
(or avatars with visual indicators of disability may not appeal
to children with mild disabilities). This issue of self-perception
also came up when discussing a potential function for the app
to collect a video of the child performing a prescribed activity
as a feedback mechanism:

I know my daughter doesn’t like looking at herself.
[Parent 2]

This feedback aligns with previous work investigating physical
activity participation in people with disabilities, which identified
poor self-perception as a common barrier to participation [39]
but also feelings of improved self-worth when they do
participate [40]. In terms of the pragmatics of using this app in
the classroom, when the interviewer raised the topic of the
potential for an app to be so engaging that it distracts from active
therapy or educational time, the parents acknowledged this
potential but conversely spoke of the need for the child to have
some time to be fully engaged in the app and “fall in love with
it” (parent 1) so that it might improve their motivation to

practice. Similarly, the teachers identified that some students
would lose interest if they could not hold the iPad and spend
some time interacting with it themselves.

Adult social support for children practicing therapeutic exercises
was discussed, and the parents suggested that the app could
provide an update for parents on their child’s progress in
performing activities at school. This could best be delivered as
a weekly email with a simple graphic summary. Teachers who
provide active support to the child in the classroom were clear
that they did not want an alert or help feature that would
generate noise as the teacher and aides would always be attentive
to the child’s needs. The teachers and therapists were also able
to specify some key features that they thought were important
(eg, a feature to generate a printable PDF of the program) or
unhelpful (eg, incorporating reminder alerts or notifications
when flexible use of the app was described as preferable in the
classroom).

Design Specification for Prototype App
Feedback, concepts, and functionality requirements derived
from the parent and professional consultation groups who
reviewed the wireframe were amalgamated with the app design
elements identified from the IM process (steps 1-3). These were
considered along with feedback on the wireframe from the
research team and developer to formulate the design
specifications for the app (Figure 1A) and build the first
prototype of the app. Ongoing communication between the
developer and research team was maintained to clarify the
functional tools, interface layout, and other app function
elements.

Visual Design Elements
Following the design specifications, we began work on the
visual elements of the app to create an engaging app for children.
In total, 2 BCTs identified from IM, “demonstration of behavior”
and “instruction on how to perform behavior,” along with
reflections from participants in our previous study requesting
videos with children (rather than adults) [12] informed the
development of a library of therapy activity demonstration
videos using children as models. A team of experienced
therapists (a speech pathologist, occupational therapist, and
physiotherapist), including RWJ, worked with a professional
videographer and child volunteers to film commonly prescribed
therapy activity and exercise demonstration videos (Figure 4)
along with written activity goals and instructions. In addition,
RWJ worked with a professional artist to develop key images
for the gamification elements: background art, drawings of
purchasable items (eg, custom pet bowls and fantasy pet houses),
and 3 digital pets drawn in anime style. Each pet was drawn
with 4 emotional states (sad, content, happy, and elated) and 3
progression states (child-like, maturing, and strong), resulting
in 36 pet images for use with game-inspired app design (Figure
2).
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Figure 4. Therapy activity videos: sample of still images taken from videos.

Prototype Testing
All design elements were incorporated into the app prototype
(Figures 2 and 3) before user testing, for which there were 2
phases. First, 4 experienced app testers performed beta testing
to look for software bugs, crashes, layout issues, and other
technical errors. The second testing phase involved user
evaluation of the quality, function, engagement, and usability
of the app. Recruitment for prototype testing targeted children
who met our inclusion criteria of being aged 6 to 12 years;
having a neurodevelopmental disability; being interested in

testing a new therapy app; having the fine motor skills to use
an app and visual acuity to see the screen, including the various
app interface elements; and being able to effectively
communicate their experiences and opinions. We set the
recruitment target at 4 to 6 children as this number of
participants is recognized as sufficient to yield 75% of usability
problems, with diminishing returns with more participants [41].
Interested and consenting participants undertook a testing
protocol over a single session in a private room with a parent
present using 2 methods (Textbox 1; Figure 1B).
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Textbox 1. Methods for the app testing protocol.

Testing protocol methods

• Think-aloud walk-throughs are an industry-recognized method of testing mobile health apps [42]. RWJ demonstrated the think-aloud process to
the children using another app as an example. The participants then opened the app prototype for the first time and were asked to describe what
they were doing and their thoughts about using the app. The children were prompted to use the essential features of the app (determined before
the walk-throughs) only if they did not access them spontaneously. Several therapy activities were included in the example program for the
children to try, and necessary equipment was provided to simulate a real experience of using the app for therapy practice. We voice-recorded
and transcribed their think-alouds. Transcripts were analyzed by a single reviewer (RWJ) to identify think-aloud content about the participants’
app experiences, including app usability, app navigation, engagement, and emotional expressions.

• The Mobile Application Rating Scale-user version (uMARS) was selected as a broad app quality questionnaire that has submeasures for usability,
engagement, aesthetics, information, and subjective quality. Following the think-aloud walk-through process, the children completed the uMARS
with the support of their parents and guidance from RWJ. Guidance included reading the question and possible responses out loud and explaining
any terms or concepts using language suitable for the child’s age and level of understanding.

We recruited 5 participants for the user testing process, of whom
4 (80%) completed the process and 1 (20%) did not arrive for
the scheduled testing date and was lost to follow-up.
Implementing the testing processes with the children who
volunteered proved challenging. We intended to engage a sample
of children representing the target age range of 6 to 12 years,
yet the 4 participants who completed the process had a mean
age of 6.8 (SD 1.0 years; female: 2/4, 50%; diagnosis: 3/4, 75%
cerebral palsy and 1/4, 25% Joubert syndrome); therefore, the
children’s cognitive development was a factor, particularly in
the think-aloud walk-through. We observed that the children
were limited in their capacity to interact with the app and talk
about their experiences simultaneously. The limited literacy of
children of this age group impeded their ability to navigate the
app independently as the in-app pictorial cues are supported by
simple written descriptions, and the interviewer needed to read
labels and instructions for the children. The children needed
prompting to tell the researcher what they were doing and
thinking as they used the app, deviating from the intended
think-aloud walk-through process of spontaneous verbalization
of the technology experience. In addition, one of the children
who arrived did not meet the criterion of having effective verbal
communication despite previous parent confirmation that they
did. Despite these challenges, we obtained helpful information
from the 3 participants with effective verbal communication.
Initially, the children showed confusion regarding how to
progress with the app, and the importance of adult support
became evident. Also observed was the children’s enthusiasm
for the app after the initial learning process and their perception
of it as a gaming app:

I like this game, I want to download it. [Child 1]

The children were enthusiastic about trying the therapy activities
that had been selected. The 3 children with verbal
communication ability completed the relevant sections of the
Mobile Application Rating Scale-user version (uMARS)
assessment with means (out of 5 for each) of 4.5 (SD 0.8) for
engagement, 3.3 (SD 1.6) for function, 3.3 (SD 1.7) for
aesthetics, and 4.3 (SD 1.1) for subjective quality. After
completing the prototype testing, we prepared an app iteration
for review in the final round of consultation groups.

Consultation Groups—Subsequent Meeting: Prototype
App Review
In the second round of consultations, the app prototype was
reviewed with a strong positive reception in both the parent and
professional groups:

I think the kids will definitely, they [will] definitely
like it. [Professional 3]

There was a clear theme in the discussions around the process
of learning how to maximize the gamification and reward
features, with both groups expressing some initial confusion
with some aspects of the different pet rewards. Some of these
were due to glitches or reward systems not functioning as
planned. An aspect of the gamification, activity completion
rewards that improve pet emotional state, was revealed to be
insufficiently responsive to change, whereas some other issues
of app mechanics were identified as part of the normal learning
process. Additional topics were app esthetics, which received
widespread approval in terms of the general interface, activity
videos, and gamification elements:

Very beautiful. Good colors, nice and bright. The
animals themselves are exactly what I was hoping
they would look like...in line with that kind of
Pokémon, you know, cuteness. [Parent 1]

Feedback was also provided on the interface—it was described
as simple and effective, but they identified the need to increase
the size of the icons and text in the tab buttons. The parents
identified this element as important to meet the needs of children
with visual impairment. Excellent advice was provided on how
the app could work in terms of actual therapy practice in the
school environment and methods of communication of
performance at school with parents. The groups also identified
the app as highly motivating for children:

It’s so similar to other games that you would have to
purchase stuff...[ie, in app purchases]. [Parent 1]

And that’s the beauty of it. This game you buy things
based on the effort you put in, not money, which is
great. So, the child says I want...the pendant, well
“you need to go and do some more exercises and get
it,” and that’s great motivation. [Parent 3]

This final consultation group completed the testing and feedback
process. We implemented some immediate changes based on
the feedback received in the beta testing, user testing, and
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consultation groups; for example, we improved the
responsiveness of the incentives (Figure 2) that affect pet
emotional state to yield rapid changes to reassure the user that
their efforts were helping their pet, and we increased the font
size. In later iterations, more substantial changes could be
implemented, including an onboarding in-app tutorial to assist
users in learning the functions, particularly the systems of pet
rewards, and a printable PDF of the therapy program so this
could be on display as an additional reminder and aid to do the
therapy program. With these changes, the Zingo app was
completed for further planned evaluation: a feasibility study of
a 4-week therapy program using Zingo to take place with
students aged 6 to 12 years with childhood disabilities in
Western Australia.

Discussion

Principal Findings
We have reported on the development of an app for the
prescription of home and school therapy activity programs for
children with disabilities incorporating theory-based behavior
change and gamification. We carefully selected BCTs based on
SDT using the first 3 steps of the IM process that were then
incorporated into the app design. We developed an app that is
designed to be engaging and fun for children and effective for
therapists based on user consultation throughout the
development process and is ready for further evaluation.

Comparison With Prior Work
Our study is the first to incorporate IM and, more broadly,
behavioral science principles into the design and development
of a therapy or exercise prescription app for children. We used
the first 3 steps of the IM process in a similar approach to Direito
et al [21], who used IM steps 1 to 3 to develop an app to increase
physical activity in adults, and DeSmet et al [24], who used IM
steps 1 to 3 in serious game design to address cyberbullying
among adolescents. An app-based parenting program to prevent
childhood obesity by Karssen et al [43] used all 6 steps of IM
in its design and implementation. The execution of IM steps 1
to 3 in the latter study has foreseeable congruity with our
process; however, further similarities can be identified between
the implementation of IM step 4 by Karssen et al [43] and the
iterative, user-centered development process we used (Figure
1), including that both studies implemented consultation groups
with parents and health care professionals to inform app design.
Our process went a step further by incorporating specific app
testing and feedback from our end users, children with
disabilities, into the development process. Furthermore, Karssen
et al [43], in IM step 6, implemented a thorough program
evaluation via 2 randomized controlled trials, whereas we
similarly implemented a specific trial to evaluate the Zingo app
with a feasibility study that we will report separately. As an
approach to app development, we can see how the IM process
for selecting and implementing BCTs in the first 3 steps of IM
can be used in conjunction with other methods and that these
other processes are complementary to the IM protocol.

We planned and embedded gamification elements in the Zingo
app design to maximize the engagement of Zingo app end
users—children with disabilities. Some traditional methods of

gamification such as leaderboards and badges were discarded
to focus on elements that would be highly motivating for
children. We incorporated some recognized gamification
interface design elements—avatar use and fantasy theme
[44]—but modified them for increased engagement in children;
for example, the avatar element was modified to a digital pet
that does not directly represent the user but draws on interest
in animals and anime (ie, Japanese-style cartoon) characters.
We used some recognized game mechanics, including clear
goals, progression, and immediate feedback [44], along with
recognized gamification point systems—experience points and
redeemable points [45]—but added themed twists to adapt for
children; for example, experience points are earned with every
activity completion but are in the form of stars. Stars earned by
children are tracked on the progress page for each activity and
in a graphic representation of overall weekly progress and are
also used on the primary gamification page with a star bar that
fills up and, when full, the digital pet evolves to a more
advanced state. Some of these elements that we used can be
defined as “deep gamification,” in which core processes of the
app are changed for gamification and a “game design” approach
is used to redesign the app to facilitate game mechanics [45].
By contrast, shallow gamification is where the activity is
unchanged but enhanced with gamified elements (eg, points
and badges) [45]. This approach, along with a targeted design
interface for children and adaptation of game mechanics to
maximize engagement, can be recommended from our study
for future mHealth app design for children.

In the field of physiotherapy, there are feasible gamified apps
for children focused on increasing physical activity [29,46,47],
but there is a dearth of literature that describes or evaluates
gamified apps for prescribing individualized exercise programs
for children. In the field of occupational therapy, a high uptake
in app use has been reported along with a great diversity of apps
and their uses, including fine motor skills, activities of daily
living, writing, visual motor skills, and play [48,49]. Some of
the referenced apps use engaging and fun elements for children;
however, gamification is not directly reported on, and these
apps are most frequently used as a direct (ie, face-to-face)
intervention tool rather than being designed as a home program
tool [49]. For speech pathology, an abundance of apps for
children have been recognized, many with gamification
elements; however, in existing apps, there is a predominant
focus on articulation and phenology (eg, Articulation Station,
Articulate it!, and Articulation Scenes) [50], not language
development. For example, in a review of 132 speech pathology
apps, those for children with language disorders were excluded
as they were found to be solely clinical assessment tools; there
were no intervention apps targeting language for children to use
[50]. These findings support the clinical utility of an app that
is specifically for developing home and school programs where
each child can be prescribed a unique program by their therapist
rather than predetermined activities and that is multidisciplinary
in its design, includes language development activities, and uses
deep gamification features for an engaging experience for
children.
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Strengths and Limitations
Key strengths of this mHealth app design include a
comprehensive approach to development and testing,
incorporation of app design elements to support the functional
use of the app in schools and homes, real-time feedback
mechanisms and other features identified by therapists, and app
design to address key psychological needs for building intrinsic
motivation. Despite the rigor taken in this app development, we
identified some limitations in the process that should be
considered. Think-aloud testing processes were ineffective
among some of the testing users despite our efforts to check
eligibility during recruitment; their young age and
neurodevelopmental disability meant that they had limited
capacity to perform the think-aloud process of describing their
thoughts and experiences while using the app prototype. In
addition, our other user testing evaluation tool, the uMARS
questionnaire, yielded some helpful information, but it required
modification and support from the researcher and a lot of
prompting from parents in some cases. An app quality rating
scale developed specifically for children with disabilities is
needed to improve testing.

Zingo is suitable for children with a broad range of
neurodevelopmental disabilities, but some children with more
severe disabilities will require additional assistance when using
the app. When considering suitability, it is important to
acknowledge that, in common clinical practice for therapy
programs, a child will perform the program with parent, teacher,
or caregiver supervision or assistance. Zingo app therapy
programs are not intended to be performed completely
independently. Another consideration is that Zingo cannot be
used without the involvement of a therapist to set up the
program; therefore, a therapist will use professional knowledge
and parental consultation to determine suitability. To engage
physically with Zingo, a child requires sufficient fine motor
skills to tap a single button (ie, on-screen image) in the app, so
the motor demand is not high. In our clinical experience, most
children with disabilities can achieve this, with aides if required
(eg, postural support seating), particularly when using a tablet
device rather than a smaller screen as is common practice for

this age group. However, children with severe upper limb
contracture and deformity or significant visual impairment may
not be able to activate the screen themselves. In these scenarios,
the parent or caregiver could complete the fine motor component
of pressing buttons on the app as a proxy. To cognitively engage
with the app, most children with disabilities will need some
support from a therapist or caregiver in the initial learning period
and varying levels of support after this. To be independent with
the app (with only adult supervision), the child requires a
moderate level of reading capacity to select the correct options,
although, wherever possible, we supplemented words with icons.
Children without early literacy will require more parental
support throughout the process. The app may be of limited
benefit for children with profound intellectual and physical
disabilities although, if the parent chooses to use Zingo for the
child (eg, showing the screen to the child but pressing buttons
for them), the child may still find the bright colors, music, digital
pet images, and activity videos more engaging than conventional
paper-based therapy programs.

Conclusions
We developed a gamified therapy prescription app embedded
with theory-informed BCTs for the delivery and implementation
of individually prescribed therapy programs for children with
neurodevelopmental disabilities. We can recommend the use
of the IM process to select and implement the most effective
BCTs. A strong user-centred design process, as outlined here,
with testing and feedback at multiple stages was important for
adapting the app outcome to best suit the needs of the users and
could be effectively used in future mHealth app development
projects. We recommend that other methods for user testing
with younger children with disabilities be explored in future
studies. We prepared the Zingo app in this development phase
for future study in real-world environments; a mixed methods
feasibility study is planned to gain a stronger understanding of
the Zingo app’s function to deliver therapy programs in a way
that is fun and engaging for children to improve adherence to
those programs and thereby maximize the benefits of regular
therapy activity practice for children with disabilities.
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Abstract

Background: Pivotal response treatment (PRT), an evidence-based and parent-delivered intervention, is designed to improve
social communication in autistic individuals.

Objective: The aim of this study was to assess the feasibility, acceptability, and clinical effects of an online model of PRT
delivered via MindNest Health, a telehealth platform that aims to provide self-directed and engaging online modules, real-time
coaching and feedback, and accessible stepped-care to large populations of parents seeking resources for their autistic children.

Methods: Male and female autistic children, aged 2-7 years with single-word to phrase-level speech, and their parents were
eligible to participate in the study. Families were randomized to the online parent training condition or control condition. The
online component of the intervention consisted of eight 20-minute online courses of content describing parent training principles
in PRT. Four 1-hour videoconferences were held after course 1, course 3, course 5, and course 8. Parents were given 1-2 weeks
to complete each course. Parents completed the Client Credibility Questionnaire (CCQ) at week 2 and at the study endpoint, as
well as the Behavioral Intervention Rating Scale (BIRS) at the study endpoint to assess parental expectancies, and treatment
acceptability and effectiveness.

Results: Nine of 14 participants completed the study curriculum in the online parent training condition, and 6 of 12 participants
completed the control condition. Thus, a total of 58% (15/26) participants across both groups completed the study curriculum by
study closure. Within the online parent training condition, there was a significant increase in mean CCQ total scores, from 25.38
(SD 3.25) at baseline to 27.5 (SD 3.74) at study endpoint (P=.04); mean CCQ confidence scores, from 6.0 (SD 1.07) at baseline
to 6.75 (SD 0.89) at study endpoint (P=.02); and mean CCQ other improvement scores, from 5.25 (SD 0.89) at baseline to 6.25
(SD 1.28) at study endpoint (P=.009). Within the control condition, a modest increase in mean CCQ scores was noted (Confidence,
difference=+0.25; Recommend, difference=+0.25; Total Score, difference=+0.50), but the differences were not statistically
significant (Confidence P=.38, Recommend P=.36, Total Score P=.43). Among the 11 parents who completed the BIRS at the
study endpoint, 82% (n=9) endorsed that they slightly agree or agree with over 93% of the Acceptability factor items on the
BIRS.

Conclusions: The feasibility of this online treatment is endorsed by the high rate of online module completion and attendance
to videoconferences within the online parent training group. Acceptability of treatment is supported by strong ratings on the CCQ
and significant improvements in scores, as well as strong ratings on the BIRS. This study’s small sample size limits the conclusions
that can be drawn; however, the PRT MindNest Health platform holds promise to support parents of autistic children who are
unable to access traditional, in-person parent-mediated interventions for their child.

(JMIR Pediatr Parent 2022;5(3):e32520)   doi:10.2196/32520
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Introduction

Background
Autism spectrum disorder (ASD) is a neurodevelopmental
disorder that is characterized by persistent social communication
deficits and the presence of restricted and repetitive behaviors
[1]. Currently, it is estimated that 1 in 44 people are diagnosed
with ASD within the United States, and males are 4.2 times as
likely to hold an ASD diagnosis than females [2]. Early
diagnosis and intervention efforts aim to prevent or mitigate
the severity of symptoms associated with ASD, and provide
autistic children with opportunities for early socialization and
communication development [3,4]. Consequently, early
intervention has been linked to improved long-term outcomes
in autistic children. With this understanding, the development
of interventions for young children have emerged and support
the importance of targeting the areas of social communication
in young autistic children.

Pivotal response treatment (PRT), an evidence-based and
parent-delivered naturalistic developmental behavioral
intervention (NDBI), is designed to improve social
communication in autistic individuals by addressing core deficits
in motivation [5]. Research supports the efficacy of PRT
utilizing a parent-delivered approach as apparent by increased
child eye contact, directed positive affect, social communication,
and engagement following the intervention [6,7].

Unfortunately, families often lack access to evidence-based
behavioral interventions. It is estimated that an average time
lag of 3 years exists between the time of diagnosis to the start
of early intervention services for autistic children [8]. Contrary
to popular belief, an early diagnosis does not translate to
immediate early intervention services, as parents face
uncertainty, years-long waitlists, shortages of providers, and
competing time demands postdiagnosis [8]. Even when an
intervention opportunity becomes available, barriers to obtain
such services are extensive, such as distant location, lack of
transportation, high costs, limited insurance coverage, parents’
limited time availability, need for childcare, and lack of trained
staff [9]. Additionally, parent engagement is limited, and
attrition rates are high even among families with access to parent
training programs. A recent literature review of 262 behavioral
parent training studies found that over 25% of participants who
met the inclusion criteria declined to enroll and an additional
26% of participants dropped out during treatment [10].
Moreover, several challenges exist that impede the
implementation of parent-mediated interventions that provide
feasible, approachable, and acceptable treatment alternatives to
parents of autistic children.

To overcome barriers to high-quality care, telehealth—the
provision of mental health or medical services via various modes
of technology—has recently been implemented to facilitate
access to parent-mediated interventions [1]. Telehealth allows
for the dissemination of interventions in a variety of formats,

ranging from self-directed courses to videoconferencing with
a trained clinician.

Research comparing child outcomes of parent-mediated
telehealth versus in-person applied behavior analysis
interventions reported equitable success in reducing problem
behaviors in autistic children, regardless of the modality by
which parent coaching was delivered (ie, in person or via remote
videoconferencing) [11]. Moreover, data from a pilot
randomized controlled trial examining the effect of self-directed
versus therapist-assisted parent-mediated telehealth interventions
for autistic children found increased social skills only in children
randomized to the therapist-assisted group [12]. In support of
these findings, studies investigating telehealth adaptations of
PRT via self-directed online modules found that following the
online modules, parents successfully implemented PRT with
fidelity; however, parents reported that a feedback or coaching
component would have been increasingly helpful in conjunction
with the self-directed media [13,14]. Self-directed
parent-mediated interventions with no direct therapist
involvement lack valuable opportunities to build a therapeutic
alliance and rely heavily upon parent buy-in [14]. This not only
illustrates the value of professional support in parent-mediated
telehealth interventions but also the importance of utilizing a
combined intervention approach that provides self-directed and
remote parent-coaching facets in future adaptations. In addition
to evaluating child outcomes in parent-mediated telehealth
interventions, recent research has considered the feasibility and
acceptability of such approaches to delineate if parent-mediated
telehealth interventions can become a viable alternative to
in-person interventions in the future. There is increasing
literature investigating, and consequently supporting, the
feasibility of parent-mediated telehealth interventions, wherein
several studies reported high parent satisfaction and high
treatment retention in addition to positive child outcomes [9,15].

Study Objectives
The aim of this study was to examine a telehealth NDBI: online
PRT via the MindNest Health platform [16]. The purpose of
this pilot study was to test the feasibility and acceptability of a
novel intervention delivery model for autistic children.
Feasibility will assess the plausibility and practicality of online
PRT for families of autistic children via parent attendance
throughout the intervention. Acceptability will assess if online
PRT meets the needs of autistic children and their parents via
parental satisfaction, confidence, and perceived treatment
success. MindNest takes existing evidence-based skills and
strategies used in NDBIs, and delivers them using brief and
focused animated simulations in modular pieces. Moreover,
MindNest provides active coaching and real-time feedback to
parents in addition to self-directed online courses. Finally,
MindNest is designed to be integrated into a stepped-care model
of care, working to serve large populations of parents who are
waiting for services or seeking to supplement existing services
they are receiving.
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Methods

Participants
Participants were recruited via local flyer postings and referrals
from specialty clinics in New Haven, Connecticut, and the
surrounding areas. Thirty-seven families expressed interest in
participating, 11 of whom did not meet the inclusion criteria.
A total of 26 autistic children, aged 2-7 years, and their parents
were consented and enrolled in this study.

Inclusion criteria were as follows: (1) children aged 2-7 years
with single-word to phrase-level speech; (2) a Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
diagnosis of ASD, based on assessment with the Autism
Diagnostic Observation Schedule, Second Edition (ADOS-2)
by a licensed provider [1,17]; (3) access to a mobile device
and/or computer device with internet; (4) speak English fluently
as a primary or secondary language, as endorsed via self-report;
and (5) agree not to initiate new mental health treatments for
their child for the duration of the study. Participants were
excluded if they had received parent training previously, or if
the child had a medical or psychiatric condition that required
immediate clinical attention. Multiple parents/caregivers per
child were welcome to participate in the study. In the event of
multiple parents participating, a “primary” caregiver, who was
available for all videoconferencing sessions and assessment
measures, was determined to maintain continuity.

Ethics Considerations
The Yale University institutional review board approved this
intervention study on October 10, 2018 (reference number:
2000021538). After telephone screening, written informed
consent and video consent were obtained from a parent or legal
guardian, and verbal assent was obtained from the children at
the beginning of the visit.

Measures

Demographic Information
At baseline, parents provided demographic information,
including caregiver gender and age, as well as their autistic
child’s gender and age.

Medical History
At baseline and the study endpoint (week 10), parents completed
a survey related to medical history and concomitant treatments
(medication or psychosocial intervention) of their child,
including the type of treatment, purpose, frequency or dose of
treatment, start date, and stop date.

Client Credibility Questionnaire
The Client Credibility Questionnaire (CCQ) [18] is a 4-item,
parent-rated measure designed to evaluate parental confidence
in the efficacy and logistical nature of the treatment. Parents
were asked to provide ratings about how logical the parent
training seemed, how confident they are that it would be
successful, and how confident they would be in recommending
the parent training program to a friend. Ratings were made on
an 8-point scale, ranging from 0 (not at all logical/confident)
to 8 (very logical/confident), with a total score range of 0 to 32.

Treatment posed the possibility of inducing different
expectancies, and consequently contributing to differences in
treatment response. Thus, the CCQ was used to assess parent
expectancies [18]. Parents completed the CCQ at the end of
week 2 and again at the study endpoint (week 10). This measure
was completed at week 2 because, given the nature of the
assessment measure, parents needed initial exposure to the
treatment program before providing a rating.

Behavioral Intervention Rating Scale
The Behavioral Intervention Rating Scale (BIRS) is a 24-item,
parent-rated measure designed to evaluate treatment
acceptability and efficacy via three factors: Acceptability,
Effectiveness, and Time of Effect [19]. Parents responded using
a 5-point scale, ranging from 1 (strongly disagree) to 5 (agree),
with a total score range of 24 to 120. BIRS Acceptability factor
items (items 1-15) are used to indicate if an intervention can be
deemed acceptable based on the number of slightly agree and/or
agree responses from participants. Parents completed the BIRS
only at the study endpoint (week 10).

Design
Families were randomized to the online parent training condition
or to the control condition, with children matched according to
sex and age. Parents randomized to the online parent training
condition received access to a 10-week consultative
parent-training model in PRT via the MindNest Health online
platform. In the control condition, parents were provided with
a written copy of the PRT manual (“PRT Pocket Guide”) to
read independently [5]. All parents were instructed to practice
PRT for 1 hour per day a minimum of 5 days per week, and
were asked to submit a log indicating the dates and duration of
their practice prior to each videoconferencing session. Specific
days to practice were not prescribed; however, based on the
clinical experience of the authors, 5 days per week was deemed
to be a reasonable and feasible request for an at-home,
independent practice of PRT. Additionally, both groups
completed two follow-up videoconferencing sessions with a
clinician in which parents were asked to perform PRT with their
child for 10 minutes. These sessions took place in week 12 and
week 14 and were recorded. Following successful completion
of the control condition and all study assessments, families who
were randomized into the control condition were provided access
to MindNest Health and given the opportunity to receive
videoconferencing with a PRT clinician.

MindNest Health
MindNest Health is an online telehealth platform that delivers
evidence-based and scalable education, training, and support
for parents who have a child with mental health or behavioral
problems [16]. Within this study, MindNest Health was the
telehealth platform used to deliver PRT to families randomized
to the online parent training condition. The company was
developed by a group of Yale University faculty and students.

The MindNest Health offering includes an integrated learning
management system that delivers parent education and parent
training in behavioral interventions (Figure 1). The lessons
incorporate a blend of didactic information as well as
demonstrations of PRT principles via short, animated
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simulations of parent-child dyads (Figure 2). Parents were able
to move through animations at their own pace and are given
opportunities to practice the skills and strategies as they move
through the lesson (Figure 2). The platform has undergone
professional user testing with parents of autistic children and
children with other developmental delays, and the feasibility
and acceptability of the platform were supported in a recent

study [9]. The content was delivered in parent-friendly and
accessible language, and the PRT principles are illustrated using
animated simulations of a parent and child with voiceover from
a narrator. Video examples of the PRT principles are a critical
component to teaching the approach, and the technological
advances in instructional design allowed for the creation of
exact models illustrating complex constructs.

Figure 1. MindNest Health interface displaying the eight offered modules.
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Figure 2. MindNest Health courses, including didactic information as well as demonstrations of behavioral strategies using animated simulations. For
example, simulations demonstrate how a parent can prompt a child to ask or respond to questions across different settings.

Intervention
After the initial telephone screening study visit, parents in the
online parent training condition were given instructions to access
the MindNest Health platform. The online component of the
intervention consisted of eight 20-minute online courses of
content describing parent training principles in PRT (Figure 1).
Parents completed each course at their own pace and were asked
to complete one course per week for the first 8 weeks of the
intervention. All parents completed the following courses
chronologically: “The ABCs of Behavior”; “Play Power”;
“Know Your Goals”; “Old Skills, New Skills”; “Prompting
Strategies”; “Reward Their Attempts”; “Immediate and
Powerful”; and “Natural and Logical.” These courses
respectively taught parents an overview in behavioral principles,
an overview of PRT, how to create contingencies for behavior,
the importance of maintenance and acquisition task, how to use
behavioral prompting to support behavior, and how to reinforce
behavior. Table 1 provides the sequence and description of
intervention topics.

Four 1-hour videoconferences were held after course 1, course
3, course 5, and course 8. Parents were given 1-2 weeks to
complete each course. These intervals were selected to spread
the videoconference sessions throughout the study duration, but

also specifically following core and conceptually distinct courses
(eg, overview of behavioral strategies in general, overview of
PRT and the importance of behavioral contingencies for
beginning PRT, use of prompting, reinforcing behavior). These
videoconferencing sessions took place using either FaceTime
or Vidyo, a Yale-owned videoconferencing program that did
not require a software download. Participants had the option to
videoconference on a tablet, smartphone, or computer.
Videoconferencing sessions were recorded. Videoconferences
were conducted by a trained PRT clinician, and gave families
an opportunity to apply, implement, and utilize the principles
of PRT that the parents were learning online. The trained
clinician provided feedback to parents about their individual
implementation of PRT, in accordance with a
practice-with-feedback model [20]. The lead clinician is a
licensed psychologist with extensive experience working with
autistic children and implementing PRT. The other PRT
clinicians included three female, bachelor-level staff who spoke
English as their primary or secondary language and had 1-5
years of experience working with autistic children. Prior to
study enrollment, all study clinicians underwent intensive
training in PRT and each clinician was required to meet fidelity
for PRT implementation prior to participant contact. The lead
clinician provided supervision and feedback to PRT clinicians
throughout the duration of the study.
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Table 1. Pivotal response treatment (PRT) online courses and videoconferencing session timeline.

TopicCourseTimeline

Overview in behavioral principlesABCs of BehaviorWeek 1

Videoconferencing session 1

Overview of PRT, creating learning opportunities during play interactionsPlay PowerWeek 2

How to create contingencies for behavior and attainable target goalsKnow Your GoalsWeek 3

Videoconferencing session 2

Importance of using both maintenance and acquisition tasks to increase
motivation

Old Skills, New SkillsWeek 4

How to use behavioral prompting to support behaviorPrompting StrategiesWeek 5

Videoconferencing session 3

Reinforcing attempts, even when the target goal is not achievedReward Their AttemptsWeek 6

Reinforcing behavior via highly motivating rewards that are given imme-
diately following behavior

Immediate and PowerfulWeek 7

Reinforcing behavior via rewards that are natural and logically connected
to the child’s actions

Natural and LogicalWeek 8

Videoconferencing session 4

Results

Participants
Fourteen parent-child dyads were randomized to the online
parent training condition. Participants included children, 9 males
(mean age 4.56 years) and 5 females (mean age 4.24 years),
and their parents, 9 mothers (mean age 39.77 years) and 5 fathers
(mean age 43.33 years). Twelve parent-child dyads were
randomized to the control condition. Participants included
children, 8 males (mean age 4.65 years) and 4 females (mean
age 4.71 years), and their parents, 7 mothers (mean age 41.07
years) and 2 fathers (mean age 40.54 years). Each child is
represented by one parent.

Feasibility and Acceptability
Nine of 14 participants (5 males, 4 females) completed the study
curriculum in the online parent training condition, and 6 of 12
participants (5 males, 1 female) completed the control condition.
A total of 15 of 26 participants (58%) completed the study
curriculum by study closure. Of those who completed the study,
13 of 15 (97%) participants completed all four videoconferences
and 100% of participants in the online parent training group
completed all four videoconferences. Additionally, 14 of 15
(93%) participants completed at least one endpoint visit after
the conclusion of treatment. One participant who completed the
intervention did not attend an endpoint visit and three
participants failed to return endpoint measures via mail. Of
those who withdrew from the study, 6 of 11 (55%) were
randomized to the control condition and 3 of 11 (27%) cited
time commitment as the reason for withdrawing. Before
withdrawing from the study, 8 of 11 (73%) participants
completed one or more videoconferences and received treatment
materials (ie, treatment manual or access to MindNest Health
online courses).

Parental Perception and Acceptability of Treatment

CCQ Outcomes
Of the participants who completed the intervention and attended
an endpoint visit, 12 of 15 parents (n=8, online parent training
condition; n=4, control condition) completed and returned the
CCQ before and after treatment. At both the baseline and
endpoint, parents in the online parent training condition endorsed
higher scores on the CCQ in comparison to those of parents in
the control condition (baseline mean difference=+3.13, endpoint
mean difference=+4.75); however, no significant differences
emerged between group means (P=.32). The mean CCQ total
score at baseline was 25.38 (SD 3.25) and was 27.5 (SD 3.74)
at the endpoint for the online parent training condition. Within
the control condition, the mean CCQ total score was 22.25 (SD
7.46) at baseline and was 22.75 (SD 6.18) at the endpoint.

There was a significant increase in mean CCQ total scores from
25.38 (SD 3.25) at baseline to 27.5 (SD 3.74) at the study
endpoint (P=.04) among parents who completed the online
parent training condition. Additionally, parental confidence in
the intervention’s ability to reduce their child’s symptoms
increased significantly from 6.0 (SD 1.07) at baseline to 6.75
(SD 0.89) at the study endpoint (P=.02). Among the same group,
a significant increase was found in mean scores, indicating
perceived success of the treatment’s ability to improve
nontargeted areas such as sadness, anxiety, and schoolwork,
from 5.25 (SD 0.89) at baseline to 6.25 (SD 1.28) at the study
endpoint (P=.009). While modest increases endured in parental
confidence of treatment success (mean difference=+0.25),
likelihood of recommending the treatment to others (mean
difference=+0.25), and CCQ total score (mean
difference=+0.50) within the control group from baseline to the
endpoint, no significant differences were found (Confidence
P=.38, Recommend P=.36, Total Score P=.43).
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BIRS Outcomes
There were 11 parents (n=7 in the online parent training
condition and n=4 in the control condition) that completed the
BIRS at the study endpoint after completing treatment. Within
the online parent training group, 6 of 7 parents certified that
they slightly agree or agree with the intervention’s ability to
improve their child’s difficulties on 14 of the 15 BIRS
Acceptability factor items (>93%). All parents in the control
condition responded they slightly agree or agree with the

efficacy of the intervention on 13 of the 15 BIRS Acceptability
factor items (>87%). Combined, 9 of 11 (82%) parents endorsed
they slightly agree or agree with over 93% of the Acceptability
factor items on the BIRS (14 of 15 items). Moreover, 8 of 15
(53%) Acceptability factor items were rated slightly agree or
agree by all parents. Additionally, the highest rating (5, agree)
was indicated by 73% (8 of 11) parents in their willingness to
use the intervention in a home setting and agreement that the
intervention would not result in negative side effects for their
child (Table 2).

Table 2. Behavior Intervention Rating Scale (BIRS) Acceptability factor item data.

Control (n=4), mean (SD)Online parent training (n=7), mean (SD)BIRS itemsa

4.75 (0.50)4.57 (0.54)Item 1. This would be an acceptable intervention for my child’s problem
behavior

4.25 (0.96)4.29 (0.76)Item 2. Most parents would find this intervention appropriate for behavior
problems in addition to the one described

4.25 (0.50)4.29 (0.49)Item 3. The intervention should prove effective in changing my child’s
problem behavior

4.25 (0.50)4.57 (0.54)Item 4. I would suggest the use of this intervention to other parents

4.5 (1.0)4.0 (1.0)Item 5. The child’s behavior problem is severe enough to warrant use of
this intervention

4.25 (0.50)4 (0.82)Item 6. Most parents would find this intervention suitable for the behavior
problem described

4.75 (0.50)4.71 (0.49)Item 7. I would be willing to use this in the home setting

5.0 (0.00)4.57 (0.54)Item 8. The intervention would not result in negative side effects for my
child

4.5 (0.58)3.86 (0.38)Item 9. The intervention would be appropriate for a variety of children

4.0 (0.82)4.29 (0.49)Item 10. The intervention is consistent with those I have used in the home
setting

4.5 (0.58)4.43 (0.79)Item 11. The intervention was a fair way to handle my child’s problem
behavior

4.5 (0.58)4.43 (0.54)Item 12. The intervention is reasonable for the behavior problem described

4.25 (0.96)4.57 (0.54)Item 13. I like the procedures used in the intervention

4.5 (0.58)4.57 (0.54)Item 14. This intervention was a good way to handle my child’s behavior
problem

4.5 (0.58)4.67 (0.52)Item 15. Overall, the intervention would be beneficial for my child

aItems are scored on a scale of 1-5; higher scores indicate higher agreement.

Discussion

Principal Results
This study examined the feasibility and acceptability of an
individualized parent-mediated treatment for autistic children.
The feasibility of this online treatment is endorsed by the high
rate of online module completion and attendance to
videoconferences (>70%) within the online parent training
group. The dropout rate within the parent training condition
was relatively low (36%) and was higher within the control
condition (50%). Three families cited time commitment as the
reason for withdrawal; however, all three families were
experiencing outside familial stressors unrelated to treatment
they had to address. The other reasons for dropout are unclear;
however, in all cases, parents appeared to have difficulty

responding to the phone calls and emails of the study clinicians,
particularly following a delay (ie, post treatment follow-up) or
when consistent communication was not established (ie, control
condition).

Strong ratings on the CCQ and significant improvements in
scores suggest that the treatment was highly acceptable to
participating parents within the online parent training condition.
Parents endorsed significantly increased feelings of confidence
in the intervention’s ability to reduce their child’s symptoms
and improve nontargeted areas such as sadness, anxiety, and
schoolwork. Within the control condition, parents did not
endorse scores of the same magnitude, and reported lower
ratings on the CCQ at both baseline and the study endpoint.
This indicates that parents in the online parent training condition
found the intervention to be more acceptable than parents who
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did not participate in the online courses via MindNest Health
and only received the PRT manual.

Further, strong ratings on the BIRS support the high
acceptability of the intervention to participating parents. A
majority of parents (>80%) agreed with all but one of the
Acceptability factor items on the BIRS. General themes of
parents’ ratings included willingness to use the intervention in
a home setting and agreement that the intervention would not
result in negative side effects for their child. Moreover, parents
in both conditions expressed satisfaction in the treatment.

The PRT MindNest Health platform holds promise to support
parents of autistic children who are unable to access traditional,
in-person parent-mediated interventions for their child. As this
is a pilot, open feasibility study, we cannot confirm, and did
not presume, that the change in clinical symptoms was due to
MindNest Health rather than parents’ expectations or attention
from study personnel.

From an assessment point of view, the combination of a platform
comprising general content with videoconferences to
individualize the skills garners much value. The online
videoconferences provide opportunity for a “naturalistic”
observation in ways that are otherwise missed in a clinical
setting. For instance, during videoconferences, the disruptions
of neighbors or siblings and the logistical challenges of the
house setup became more apparent. Further, a brief online
intervention serves as a thorough, low-cost assessment of
patients’ and families’ needs, strengths, and vulnerabilities,
gauging whether parents and patients would be able to engage
in routine therapy.

Limitations
This study’s small sample size and limited parent demographic
information limits the conclusions that can be drawn regarding
parents’ ratings of acceptability. A future iteration of this study

should include additional efficacy measures and demographic
information (ie, marital status, racial and ethnic identity,
education) to determine if children show improvements in their
social communication and behavior skills following the
treatment and to understand sociodemographic factors that may
influence the feasibility and acceptability of this telehealth
intervention. Further, while escalated rates of attrition are
evident in similar online parent training programs, the high
attrition rate, particularly in the control group, may impact the
generalizability of the results and should be considered when
developing future iterations of this study [10,12,14,21].

Another important limitation of this study is the requirement
for parents to have their own technological devices and internet
access. While an aim of this study was to increase accessibility
to early evidence-based interventions, this requirement precluded
families who did not have access to the aforementioned
technologies from enrolling. A requirement such as this may
have limited study enrollment to only families of higher
socioeconomic status (SES). It is acknowledged that telehealth
may not be a viable solution to families of low SES due an
inaccessibility of required technologies. Future studies can aim
to address these issues by providing devices to families or
incorporating an in-person alternative.

Conclusions
The PRT MindNest Health platform is a promising intervention
that has the potential to increase access to evidence-based
interventions for parents of autistic children who are unable to
access in-person services via engaging online modules and
videoconference coaching. Online treatments hold great potential
in their ability to improve access to care. Thus, future studies
are required to determine the efficacy of parent-mediated
telehealth interventions and the possibility of such interventions
serving as a viable and effective alternative to in-person
evidence-based interventions.
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