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Abstract

Background: There is a need to develop innovative and accessible dyadic interventions that provide male couples with the
behavioral skills to manage the risk of HIV transmission within their relationship.

Objective: We conducted a pilot randomized controlled trial (RCT) to assess the feasibility and acceptability of the electronic
health (eHealth) HIV prevention toolkit intervention to encourage seroconcordant negative male couples in the United States to
establish and adhere to a sexual agreement (SA).

Methods: Eligible, consented couples were randomly assigned to the intervention or education control and followed up for 6
months, with assessments occurring every 3 months after baseline. Acceptability items were assessed at both follow-up assessments.
Descriptive and comparative statistics summarized cohort characteristics, relationship dynamics, and SA outcomes for the entire
cohort and by trial arm. To examine the association between couples’ relationship dynamics and their establishment of an SA
over time and by trial arm, multilevel logistic regression analyses were performed with a random intercept to account for correlations
of repeated measurements of relationship dynamics at months 3 and 6; the odds ratio (OR) of establishment of an SA and the
corresponding 95% confidence interval were then reported.

Results: Overall, 7959 individuals initiated screening. Reasons for individual ineligibility varied. An electronic algorithm was
used to assess couple-level eligibility, which identified 1080 ineligible and 266 eligible dyads. Eligible couples (n=149) were
enrolled in the pilot RCT: 68 received the intervention and 81 received the education control. Retention was 71.5% (213/298
partnered men) over the 6 months. Participants reported high acceptability of the intervention along with some areas for
improvement. A significantly higher proportion of couples who received the intervention established an SA at 6 months compared
with those who received the education control (32/43, 74% vs 27/50, 54%; P=.05). The OR of establishing an SA for couples in
the intervention versus those in the control condition was greater than 2 when controlling for a number of different relationship
dynamics. In addition, the odds of establishing an SA increased by 88% to 322% for each unit increase in a variety of averaged
relationship dynamic scores; the opposite result was found for dynamics of stigma. Differences between trial arms for SA type
and adherence were nonsignificant at each assessment. However, changes in these 2 SA aspects were noted over time. The average

JMIR Form Res 2020 | vol. 4 | iss. 2 |e16807 | p.2https://formative.jmir.org/2020/2/e16807
(page number not for citation purposes)

Mitchell et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

mailto:jasonmit@hawaii.edu
http://www.w3.org/Style/XSL
http://www.renderx.com/


number of items couples included in their SA was 18, and about one-fourth to one-third of couples included HIV prevention
items.

Conclusions: The findings demonstrate strong evidence for the acceptability and feasibility of the eHealth toolkit as a brief,
stand-alone, couples-based HIV prevention intervention. These findings support the need to update the toolkit and evaluate it in
a larger clinical trial powered for efficacy.

Trial Registration: ClinicalTrials.gov NCT02494817; http://clinicaltrials.gov/ct2/show/NCT02494817

(JMIR Form Res 2020;4(2):e16807)   doi:10.2196/16807
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Introduction

Background
National estimates indicate that between one-third and two-thirds
of HIV infections among gay, bisexual, and other men who
have sex with men (GBMSM) occur within primary
relationships (ie, male couples) [1,2]. In response to these
estimates, a growing interest in couples-based approaches to
HIV prevention [3-10] has emerged to investigate how
relationship dynamics may affect male couples’ risk for HIV
and other sexually transmitted infections (STIs) and the
development of interventions for this population. There is a
need to develop innovative dyadic interventions that provide
couples with the behavioral skills to manage the risk of HIV
transmission within their relationship.

Couples Interdependence Theory
Couples interdependence theory (CIT) is a useful health
behavior change theory to understand and examine the process
in which relationship dynamics (ie, interaction between primary
partners) positively and negatively impact male couples’
decisions and behaviors relative to their risk for HIV and other
STIs [11,12]. CIT describes one potential process of how
relationship partners influence, initiate, and maintain behaviors
that impact one another’s health (ie, interdependence) [11,12].
Relative to HIV/STI prevention, this theoretical framework
takes into consideration predisposing factors of the couple,
which includes their relationship functioning (eg, commitment,
satisfaction, and trust), communication style, perceptions of
HIV/STIs as a health threat, and preferences for outcomes
associated with the health threat (eg, condom use and testing).

In CIT, these predisposing factors are posited to affect couples’
transformation of motivation and communal coping, 2 other
key features of CIT. Transformation of motivation refers to the
couple’s cognitive interpretation and emotional response to the
health threat as being meaningful (ie, important) to their
relationship. In other words, partners move from a primarily
individual-focused motivation to one that is more prorelationship
and health enhancing (ie, how both partners as a couple benefit
instead of only one) [11,12]. Transformation of motivation also
lends itself to the couple, creating joint goals for long-term
relationship functioning, and each partner’s willingness to
accommodate for the relationship is a function of the dynamics
present in the relationship [13,14].

Another key component to CIT is communal coping, which
refers to partners having a shared assessment of HIV/STIs as a
health threat, a vision of shared action about managing and
reducing their risk for HIV/STIs (via behaviors) and engaging
in related HIV/STI prevention behaviors that are beneficial to
them as a couple [11,12]. Couples’ coping strategies for
HIV/STI prevention are largely determined by the degree that
both partners appraise HIV/STIs from an individual standpoint
to one as a collective team (ie, transformation of motivation),
such that their shared emotional and cognitive responses lead
to a greater likelihood of them making a joint effort, partaking
in planning and decision making and communicating about how
best to reduce their risk for HIV and other STIs [15,16]. CIT
provides a useful theoretical framework to examine how
couples’ dynamics in general and changes in their dynamics
(eg, predisposing factors, transformation of motivation, and
communal coping) may lead relationship partners to working
together to engage in and achieve their joint health goals as it
applies to HIV/STI prevention.

Sexual Agreements
Sexual agreements (SAs) are one dynamic of male couples’
relationships that have implications for HIV/STI prevention, as
supported by a number of investigations identified in a recent
scoping view [17]. An SA is formed when partners have explicit
conversations with decision making that leads them to having
a mutual understanding about which sexual and other relational
behaviors, they want to occur with each other (ie, in their
relationship) and if applicable, with anyone else (eg, casual sex
partners) [18,19]. To date, much research has been conducted
about male couples’ SAs, including circumstances and reasons
for forming an agreement [18,20-23], investment in one [24-27],
and adherence rates and disclosure, and reasons when an
agreement is broken [17,28]. SAs are common among male
couples [18,20,21,25,29], vary by type [18,19,29,30] and are
dynamic, such that changes in composition or type may occur
over time [31]. Types of SAs and the composition of these types
come in many forms, yet they generally fall into 3 broad
categories of closed, open with guidelines, and open without
guidelines. A closed agreement represents that sex only occurs
between the primary relationship partners, whereas an open
agreement with or without guidelines permits certain (or any)
sexual and relational behaviors to occur with casual sex partners.

Implicitly, SAs have direct implications for HIV/STI prevention
as this dynamic pertains to couples’ sexual behaviors, which
may or may not affect their risk for HIV and other STIs. A
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recent scoping review summarized the associations reported
from previous studies on male couples’ establishment and
adherence to the agreement and their engagement in condomless
anal sex (CAS) within and/or outside of the relationship [17].
In general, negative associations were found between
engagement in CAS outside of the relationship and couples who
concurred about having an agreement (including type) and to
adhering to it [17]. Other work has found that partnered
GBMSM’s likelihood of having had CAS within and outside
of the relationship significantly decreased as their scores of
being invested in the SA increased [32].

The associations between couples’ SAs and their attitudes
toward couple’s HIV testing and counseling (CHTC) and
pre-exposure prophylaxis (PrEP) [33] has also been explored
[34-38]. Findings from these studies point for the need to tailor
content and messaging that account for couples’ perceived
concerns and benefits about using these prevention strategies
relative to how it may affect their relationship and agreement.

By definition and in consideration of CIT, the process of
establishing an SA could be advantageous for helping couples
to reduce their risk for HIV and other STIs in several ways.
First, it may provide couples with opportunities to learn and
practice communication and negotiation skills, including the
facilitation of discussions about their previous and current
behaviors pertinent to prevention (eg, sex and substance use)
and ways forward. Second, creation of an SA could help couples
foster having a joint responsibility and identify ways for partners
to support one another and for them to make associated decisions
for how best to prevent HIV and other STIs in their relationship.
For instance, creating an SA could enable couples with
opportunities to decide if and when to use various
evidence-based HIV/STI prevention strategies in their
relationship according to their HIV serostatus and relational
and sexual needs. Such strategies could include condom use,
individual HIV/STI testing, CHTC, PrEP, and/or treatment as
prevention (TasP) [39-42] with antiretroviral treatment (ART)
to obtain and maintain an undetectable viral load to decrease
the risk of onward HIV transmission among those living with
HIV. As noted in prior work with male couples [43-49], the
strategies which couples could include in their agreement may
depend on the support and needs of each partner in the
relationship, their attitudes toward these strategies, and their
value and engagement in behaviors (eg, CAS and substance
use) that may increase their risk for HIV yet be at odds with
certain dynamics of their relationship (eg, trust and intimacy).

Couples-Based HIV Prevention Interventions for Male
Couples
One meta-analysis has concluded that couples-based
interventions are more effective in promoting sexual risk
reduction behaviors and testing for HIV and other STIs when
compared with interventions delivered to individual partners
[8]. Although the evidence to support this conclusion is
tempered by the limited number of efficacious HIV prevention
interventions available for male couples [7], several theoretically
informed, couples-based HIV prevention interventions have
been developed for male couples [50-59], with several pending
dissemination of outcome findings [50,51,54,58]. Many of these

current and upcoming interventions use a tailored approach to
accommodate couples’ specific needs, incorporate
communication and other dynamics in relationship
skills–building activities (eg, problem solving), provide sexual
health education and HIV/STI prevention-related resources, and
encourage the formation of an SA or risk-reduction plan.

Several of the interventions include CHTC as one of the core
components, either delivered in person [52,53,55,56] or remotely
(ie, video Web-based platform) [51,54]. The number of sessions
in the interventions vary, from 2 [50,51], 3 [55] and 4 [52,58]
up to 7 sessions [59]. CHTC is a single-session intervention
[56] that has also been pilot tested with an added component to
address substance use [53]. The delivery time for these
interventions also varies, ranging from 45 min for a single
session (eg, CHTC) up to 10 or more hours for all sessions.

With respect to specific populations of male couples, 2 of the
interventions were designed for young GBMSM in relationships
[51,52]: one for methamphetamine-using black male couples
[59] and another for predominantly Spanish-speaking Latino
GBMSM and their same-sex partners [57,58]. Two of the
interventions were developed to attend to the HIV care and
adherence needs of male couples with one or both partners living
with HIV (ie, serodiscordant and seroconcordant positive)
[50,55], whereas some focus on the HIV prevention needs of
seroconcordant negative and serodiscordant male couples
[51,53,56]. Other interventions address the HIV prevention
needs of all 3 groups of couples: seroconcordant negative,
seroconcordant positive, and serodiscordant [52,58,59].

To date, 2 of the in-progress interventions are being delivered
on the Web [51,54], whereas the rest are being or have been
provided in person. In-person interventions for male couples
may have limited impact and reachability because of structural
barriers (eg, stigma of same-sex behaviors and lack of lesbian,
gay, bisexual, transgender, and questioning/queer
[LGBTQ]-affirming environments) and the number of resources
(eg, appropriately trained personnel and cost) required for
successful dissemination and implementation [60-64].
Interventions delivered by a digital health platform (ie, mobile
health [mHealth] and electronic health [eHealth]) may help
negate some of these limitations and required resources.
Couples-based HIV prevention interventions that are delivered
by a digital health platform would offer male couples the
convenience of accessing the intervention from anywhere with
an internet connection and being able to use it in a private
setting, thereby providing further privacy, security, safety, and
confidentiality. Pending the structure of the intervention, digital
health platforms could also help increase reachability as more
male couples would be able to use the intervention at any given
time compared with those offered in person.

Specific Aims of the Pilot Randomized Controlled Trial
of the Electronic Health HIV Prevention Toolkit
Intervention
To help increase the number of accessible HIV prevention
interventions for male couples in the United States, we leveraged
the digital platform of eHealth. The present eHealth,
couples-based HIV prevention toolkit intervention, was
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developed for seroconcordant HIV-negative male couples,
theoretically guided by CIT for couples’health behavior change
[11,12], and was based on preliminary work conducted with
the target population [29,31,57] and the extant literature [7,28].
The toolkit intervention is an interactive, directed, experiential
website aimed to help prepare each couple with the knowledge
and skills needed to create a tailored SA that meets the needs
of their relationship and for HIV/STI prevention. The specific
aims of the pilot randomized controlled trial (RCT) were to (1)
assess the feasibility to recruit, enroll, and retain an eligible and
consented sample of couples for 6 months; (2) assess the overall
acceptability of the toolkit intervention; (3) examine the
preliminary impact that using the toolkit intervention will result
in a greater proportion of couples to establish and adhere to an
SA compared with couples in the control condition; (4) describe
the composition of couples’SAs relative to HIV/STI prevention;
and (5) examine which relationship dynamics were associated

with couples’ establishment and/or adherence to an SA. The
trial was not adequately powered to find meaningful differences
between trial arms.

Methods

Study Design
All procedures for the pilot RCT occurred on the Web, with
couples randomly assigned to 1 of 2 conditions after completion
of the baseline assessment. An electronic algorithm was
employed to screen and verify couples for study eligibility,
followed by manually checking the validity of their data before
inviting them to enroll into the pilot RCT. Figure 1 illustrates
the Consolidated Standards of Reporting Trials diagram of the
RCT. The University of Miami’s institutional review board
approved all the study procedures. The pilot RCT was registered
on ClinicalTrials.gov (NCT02494817).

Figure 1. Results of eligibility screening.
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Recruitment and Screening Procedures
Targeted advertisements were placed on Facebook to recruit
same-sex male couples over the course of 6 months; findings
from these campaigns have been previously described and
published (blinded). The advertisements targeted
English-speaking adult males living in the United States (≥18
years) who had an interest in men and one of these relationship
statuses: married, engaged, domestic partnership, civil union,
or in a relationship. Each advertisement included a picture of a
male couple with a brief study descriptor and a Web link that
led interested individuals to the study introductory website. The
study introductory website included webpages for the electronic
consent document; eligibility screener; inputting and verifying
contact information; and an embedded, electronic algorithm
that automatically determined study eligibility at the individual
and couple levels. The study introductory website was integrated
with SurveyGizmo, a Health Insurance Portability and
Accountability Act–compliant Web-based survey tool and
database server, to collect and store data for the consent and
eligibility screener. On the basis of our prior work leading to
this pilot RCT, the electronic algorithm—embedded within the
Web-based screener—was developed and used to verify whether
both partners of the couple were in a relationship with one
another and had met all the eligibility criteria.

After providing consent and completing the screener for
individual-level eligibility, potential participants (ie, index
partner) were then prompted to provide their own and their
partners’ contact information (eg, email and mobile phone); we
refer to this participant as the index partner of the couple. At
this point in time, the partner of the index partner (ie, partner
2) would receive an email invitation to join the couples-based
study that contained a weblink to the study introductory website
so he may follow the same procedures for individual-level
eligibility, consent, and inputting and verifying contact
information. Each individual who provided consent and passed
the individual-level eligibility criteria was asked to verify his
contact information. Once an individual entered his contact
information, he was sent a passcode to his email address and
text on his smartphone. He was then asked to enter these
passcodes into the study introductory website to verify his
contact information.

Once partner 2 completed the same Web-based screening
procedures, contact information and screener items from both
partners were used to automatically match and evaluate whether
they were in a relationship together (ie, couple) and met the
additional couple-level eligibility criteria for enrollment in the
pilot RCT. This process is described in the following sections.

Eligibility Criteria
Each partner of the couple—independently—had to meet the
following individual-level eligibility criteria to participate in
the study: (1) self-report as cis-gender male, (2) aged at least
18 years, (3) be in a current sexual relationship with a main
partner for 6 or more months, (4) self-report as HIV negative
or unknown serostatus, (5) have had CAS with the primary
partner within previous 6 months, (6) self-report no recent
history of intimate partner violence or coercion within the

previous year, (7) own a smartphone, and (8) have an alternate
method to access the internet (eg, computer).

Couples with one or both partners who did not meet one or more
of these criteria were individually ineligible for the study and
were automatically informed after completion of the electronic
screener. For instance, index partners who self-reported living
with HIV received a message thanking them for their interest
in the study and that they were ineligible to participate; because
of being ineligible, his partner (ie, partner 2) would not have
received a study invitation by email. The same ineligibility
message was emailed to both partners of couples in instances
where they were deemed ineligible and/or did not pass the
relationship verification test (see the following sections). Thus,
in addition to meeting the eligibility criteria, couples also had
to pass the couple-level eligibility criteria through verification
and validation tests to enroll for the pilot RCT.

Verification of Couples’ Relationships and Validity of
Their Data
After screener data were received from both partners,
verification of the couples’ relationship (ie, couple-level
eligibility criteria) was done automatically through the electronic
algorithm by evaluating and comparing each partner’s response
to 5 screener items and using predetermined decisions rules of
acceptable responses (see Multimedia Appendix 1). Couples
who received a score of 5 on 5 passed the verification test; all
other scores were categorized as the couple not passing the
verification test. Once a couple was deemed eligible with a
verified relationship, we then manually conducted validity
checks of their corresponding screener data on a case-by-case
basis. Data validity checks consisted of evaluating the following
information: repetition of same Internet Protocol (IP) address,
use of suspicious participant name(s), presence of duplicate
email or fictitious email addresses, back-to-back screener entries,
presence of unique data responses to other screener items. For
instance, back-to-back screener entries from the same IP address
were permitted for a couple as long as all other benchmarks for
validation passed. All other instances were flagged as fraudulent
and were investigated further by contacting the potential
participant/couple for clarification.

Enrollment and Randomization Procedures for Pilot
Trial
All couples had to provide consent, pass eligibility and
verification criteria, and post hoc validation tests to enroll into
the pilot RCT. Through the electronic screener system,
consented, eligible, and verified couples were then randomly
assigned a unique enrollment ID containing a 4-digit, 2-letter
combination that ended with either .01 or .02 to represent the
specific partner in each relationship (eg, 1572SP.01 and
1572SP.02). A 4:4 block allocation was electronically generated
and used to randomly assign couples’ enrollment IDs to 1 of 2
eHealth conditions: an information-only control website or the
interactive intervention website. Random assignment was double
blinded; however, couples may have guessed which condition
they were assigned once they completed the baseline assessment
and were granted access to the rest of the eHealth website.
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Once the ID was assigned, each partner received an email with
instructions to log into the study trial website via a computer
to create a profile. After creating a study profile, each partner
then proceeded to the assigned eHealth study trial website to
complete a 45-min baseline assessment electronically. Follow-up
assessments occurred 3 and 6 months after baseline and took
approximately 45 min to complete. Each participant was sent
up to 2 reminders (email and text) about completing each
follow-up assessment. Each participant who completed an
assessment was compensated with an electronic gift card
incentive worth US $25 for his time.

Description of the Electronic Health HIV Prevention
Toolkit Intervention
The toolkit intervention involved participation at both individual
and couple levels. At the individual level, participants
experienced the interactive website in a directed, sequential
fashion before being able to use the website with their
relationship partner (ie, couple level). This dual-level
intervention design was based on our formative work with 13
same-sex male couples who used the intervention as designed
and provided feedback in focus groups (n=7 from Miami, FL,
and n=6 from Atlanta, GA), whereas the content and design of
the activities and videos were based from our qualitative findings
with 29 couples from the metro areas of Detroit, MI, (n=13)
and Atlanta, GA, (n=16) [20,22,37]. The vast majority of
partnered men from these formative phases stated they wanted
an opportunity to read the content, participate in the activities,
and have time to digest the material before discussing and
comparing their responses to the activities with their relationship
partner, including the establish of an SA.

At the individual level, the intervention directed participants
through a sequence of instructional and educational videos and
modules about evidence-based HIV prevention strategies,
communication tips, and SAs. In addition, 3 different activities
were also embedded in this series of modules: the creation of
a relationship timeline, identification and selection of
relationship values, and establishment of an SA via a menu of
options arranged by category (see the following sections). After
completion of the baseline assessment, each participant was
prompted to watch a brief, introductory, 1-min video about the
purpose of toolkit intervention and how to use and navigate the
website before proceeding to the relationship timeline and value
instructional videos and activities. Next, participants were asked
to read and review educational content about evidence-based
HIV prevention strategies, followed by content on SAs, which
included a video that offered suggestions of ways to bring up
agreements in the relationship along with some common
communication tips (eg, active listening). The last
individual-level module was the agreement builder activity with
an accompanying instructional video encouraging individuals
to begin creating the SA they would like to have with their
relationship partner.

Once both partners used the toolkit intervention as directed and
added items to their agreement, they were then prompted (via
text and email) to sign back into the toolkit intervention website
as a couple. Using the toolkit intervention as a couple differed
from when participants used it as individuals in important ways.

First, the couple were shown their responses to the relationship
timeline and value activities in a comparative fashion, which
allowed partners to compare their responses and talk about
where they differed and how they were similar. These activities
served the purpose to prime partners to think about the fond
memories they created (to date) and what they valued most
about being in a relationship with one another collectively,
before considering their future via an agreement. Then, the
couple was shown a video about constructive communication
tips (eg, negotiation) before proceeding to the agreement builder
finalization activity. Similar to the other 2 activities, couples
could also see—to a degree—how their individual selection of
agreement items compared with one another as these pending
items were arranged into 3 groupings: definitively wanted,
potentially wanted with need to discuss, and did not want with
discussion. Couples then negotiated which items they wanted
to accept and place into their agreement or reject and place in
the trash bin. Once all items were resolved, each partner would
finalize his agreement by entering his unique password to the
toolkit intervention.

Once a couple finalized their agreement, they could view all
content, activities, and videos freely. Furthermore, the interactive
website included a searchable resource center database (Sexual
Health Resource Center) that allowed participants to find
relevant sexual health resources in the United States and the
option to download an app of a simplified version of the toolkit
intervention that contained a blueprint of the couples finalized
agreement, the ability to SMS/text within the relationship (ie,
between partners), and the Sexual Health Resource Center. The
educational content, videos, and activities were not available
on the app.

HIV-Prevention Content
This educational module included text that described available
evidence-based HIV prevention strategies, including female
and male condoms, PrEP, nonoccupational postexposure
prophylaxis, individual HIV/STI testing, and couple’s HIV/STI
testing.

Sexual Agreement Content
Another educational module focused on SAs. The content
included an overarching definition of an SA along with different
types of agreements that exist within the broader LGBTQ
community (eg, closed, open with guidelines, and open without
guidelines). Additional text drew from the extant literature about
male couples’ SAs to describe how common agreements are
among male couples in the United States, what might motivate
some to form an SA, the potential benefits of establishing an
agreement in the relationship, whether agreements change over
time, and the importance of communicating about the agreement
in the relationship [17].

Relationship Timeline Activity
Participants could choose up to ten milestone life events that
occurred throughout their relationship. Some examples of the
events on the timeline activity included firsts such as first kiss,
first time I met his family (or he met my family), first big
purchase together. Each event was dated by the participant,
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which was then automatically placed chronologically in the
visual format of a timeline.

Relationship Values Activity
Participants could choose up to 5 items that represented what
they valued most about in a relationship with their current
partner. Some examples of values presented in this activity were
trusting each other, commitment to help our relationship grow,
accepting our differences, feeling sexually satisfied with one
another, and counting on each other.

Agreement Builder Activity
Participants could choose as many items as they wanted in their
agreement. A total of 96 items were organized in 5 different
categories: wellness (20 items; eg, testing for HIV, eating
healthy, and supporting each other in our health goals), social
etiquette (9 items; eg, holding hands with partner in public and
having profiles on social media websites/apps), sex with my
partner (23 items; eg, bottoming without condoms with partner,
giving or getting head with partner, and group sex play as a
couple), sex with other people (22 items; eg, topping with
condoms with others, kissing with others, and sexting with
others), and drugs (22 items; eg, alcohol with sex, ecstasy
without sex, and erectile dysfunction medications). All 5
categories also included the option for participants to create
their own and add details to each selected item.

Sexual Health Resource Center
This searchable database presented participants with contact
and operational information about HIV/STI testing locations
throughout the United States by zip code, testing modality
preference (eg, individual, CHTC, and over the counter),
appointment type (eg, walk-in and appointment required), and
cost (eg, free and sliding fee). Locations of pharmacies were
also included and searchable by zip code.

Information-Only Control Condition
Couples assigned to the information-only control condition also
received an interactive website that contained the same HIV
prevention content and Sexual Health Resource Center, along
with access to download a similar app as the intervention group
sans the blueprint of an agreement.

Measures
All participants, regardless of the study arm, were asked to
complete the 3-month and 6-month follow-up questionnaires.
The content of follow-up surveys matched the content of the
baseline survey, except follow-up surveys also collected
information on the formation of, type of, and adherence to an
SA. In the event that couples ended their relationship, each
partner was still asked to complete their participation throughout
the 6 months to collect remaining data and receive their
incentives. All data from baseline and follow-up assessments
were deidentified, anonymized, and stored on secured servers
and password-protected computers.

Outcome Variables
The present analysis focuses on 2 outcomes: (1) establishment
of an SA and (2) adherence to a SA. Data for these outcomes

were collected at 3- and 6-month follow-up assessments from
all participants, regardless of the study arm.

Independent Variables
The baseline assessment captured participants’ demographic
(eg, state of residence, age, race, ethnicity, sexual orientation,
education, employment, and health insurance regular primary
provider) and relationship characteristics (eg, relationship length,
type, status, and cohabitation) via categorical or dichotomous
responses. A number of common sexual behavior items (eg,
CAS by partner type) and measures about HIV/STI testing were
also captured.

A variety of relationship dynamics were also assessed by using
validated instruments for trust [65], relationship commitment
[66], relationship satisfaction [67], relationship sexual
satisfaction [68], intimacy [69], communication patterns [70],
communal confidence [71], use of communal coping strategies
to reduce HIV threat [71], preferences for sexual health
outcomes [71], HIV social support scale [72], HIV-negative
couples’ perceptions of severity of HIV infection [71],
investment in an SA [24], and preferences for general lifestyle
outcomes [71]. Perceptions of local stigma [73], perceptions of
gay-related stigma [71], and internalized homophobia [74] were
also assessed. HIV-related dyadic measures developed for
GBMSM in a relationship [71] offer a quantitative way to assess
transformation of motivation and communal coping of CIT. All
scales were assessed at all 3 time points (baseline, 3 months,
and 6 months), except investment in an SA, which was assessed
only at the 3- and 6-month time points. Details about the scales
used to capture couples’ relationship dynamics are provided in
Multimedia Appendix 2.

Analyses
Descriptive statistics were used to summarize cohort
characteristics and relationship dynamic variables for the entire
cohort by trial arm and by establishment of SA. Dyadic data
were calculated for couples if there were no missing values from
either partner.

For continuous variables, couple-level mean variables were
generated by taking the averaged value from both partners’
scores, whereas within-dyad variables (couple-level differences)
were generated by taking the absolute difference between 2
partners’ scores. Missing values were assigned if either or both
partners did not provide a score. Categorical dyadic variables
were generated based on whether both partners had the same
or different answers. For example, dyadic ethnicity was
categorized to 3 levels: both Hispanic, 1 Hispanic, and neither
Hispanic. Furthermore, 2-sample t tests and chi-square tests
were used to evaluate differences between the intervention and
control arms for couple-level continuous and categorical
independent variables, respectively. To examine the association
between relationship dynamics and establishment of an SA, we
performed multilevel logistic regression analyses with random
intercept for couples to account for correlations of repeated
measurements of relationship dynamics at months 3 and 6 and
reported the odds ratio (OR) of establishment of an SA and the
corresponding 95% confidence interval. All analyses were
performed using statistical software R 3.5.2.
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Results

Aim 1: Feasibility to Screen, Enroll, and Retain an
Eligible and Consented Sample
As shown in Figure 1, 7959 individuals initiated screening
resulting in 27.48% (2187/7959) of index partners being
ineligible at the individual level; the remaining index partners
were eligible at the individual level, but 18.04% (1436/7959)
did not provide any contact information, 8.05% (641/7959)
failed to verify their contact information, and 12.60%
(1003/7959) did not have their partners (ie, partner 2) take the
screener. The remaining screeners represented both partners of
the couple, with 27.13% (2160/7959) being ineligible at the
couple level among other reasons. Overall, 532 partners

representing 266 couples passed the eligibility, verification, and
validation screening process and were invited to participate in
the pilot RCT via email invitation. Of these 266 couples, 149
(56.0%) were enrolled in the pilot RCT as indicated in their
creation of a required study profile and completion of the
baseline assessment.

Figure 2 shows retention rates for the 6-month pilot trial at the
individual and couple levels. Overall, 71.5% (213/298) of
partnered men were retained at the end of the 6-month pilot
trial. Retention rates at the 3-month assessment were 67.6%
(92/136) of partnered men in the intervention arm and 77.2%
(125/162) of partnered men in the control arm (P=.07). Retention
rates at the 6-month assessment were 72.1% (98/136) of
partnered men in the intervention arm and 71.0% (115/162) of
partnered men in the control arm (nonsignificant).

Figure 2. Retention rates of pilot randomized controlled trial.

Sample Characteristics
Baseline characteristics and relationship dynamics for the total
cohort and by study arm are provided in Tables 1 and 2,

respectively. Given randomization and allocation procedures
were used, any differences in baseline characteristics and
dynamics are the result of chance rather than bias.
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Table 1. Cohort baseline demographic and relationship and sexual behavior characteristics by trial arm.

P valueControlInterventionCohortCharacteristics

Couple-level characteristicsa

.64Ethnicity, n (%)

6 (7.5)5 (7.5)11 (7.5)Both Hispanic

12 (15.0)14 (20.9)26 (17.7)One Hispanic

62 (77.5)48 (71.6)110 (74.8)Neither Hispanic

.47Race, n (%)

68 (83.9)53 (77.9)121 (81.2)Both white

13 (16.1)15 (22.1)28 (18.8)Multiracial or other race

.68Sexual orientation, n (%)

75 (92.6)65 (95.6)140 (94.0)Both gay

6 (7.4)3 (4.4)9 (6.0)1 bisexual, 1 gay

.36Education attainment, n (%)

21 (26.6)18 (26.5)39 (26.5)Both bachelor’s degree or higher

30 (38.0)19 (27.9)49 (33.3)One bachelor’s degree or higher

28 (35.4)31 (45.6)59 (40.1)Neither have at least bachelor’s degree

.84Employment status, n (%)

52 (64.2)46 (67.7)98 (65.8)Both employed

20 (24.7)14 (20.6)34 (22.8)One employed

9 (11.1)8 (11.8)17 (11.4)Neither employed

.77Health insurance, n (%)

59 (72.8)53 (77.9)112 (75.2)Both have

16 (19.8)11 (16.2)27 (18.1)One has

6 (7.4)4 (5.9)10 (6.7)Neither has

.34Regular general physician/MD, n (%)

43 (53.1)42 (61.8)85 (57.1)Both have

23 (28.4)19 (27.9)42 (28.2)One has

15 (18.5)7 (10.3)22 (14.8)Neither has

.16US region of residenceb , n (%)

9 (11.1)5 (7.3)14 (9.4)Northeast

16 (19.8)24 (35.3)40 (26.8)Midwest

33 (40.7)20 (29.4)53 (35.6)South

19 (23.5)18 (26.5)37 (24.8)West

4 (4.9)1 (1.5)5 (3.3)Two regions, long-distancec

.14Relationship type, n (%)

74 (92.5)56 (82.4)130 (87.8)Monogamy

2 (2.5)6 (8.8)8 (5.4)Open

4 (5.0)6 (8.8)10 (7.8)Discrepant reports

.08Relationship statusd , n (%)

40 (49.4)45 (66.2)85 (57.1)Long-term oriented

28 (34.6)13 (19.1)41 (27.5)Boyfriends

13 (16.1)10 (14.7)23 (15.4)Partners reported differently
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P valueControlInterventionCohortCharacteristics

.042.6 (2.7)3.8 (4.4)3.1 (3.66)Relationship length in years, mean (SD)

.074.1 (4.4)2.9 (3.2)3.6 (3.9)Age difference between partners in years, mean (SD)

.82Ever had an HIV test, n (%)

57 (70.4)51 (75.0)108 (72.5)Both have

20 (24.7)14 (20.6)34 (22.8)One has

4 (4.9)3 (4.4)7 (4.7)Neither has

.53Ever had an STDe test, n (%)

48 (59.3)40 (58.8)88 (59.1)Both have

19 (23.5)20 (29.4)39 (26.2)One has

14 (17.3)8 (11.8)22 (14.8)Neither has

.11Has had sex with a casual MSMf partner in prior 3 months, n (%)

4 (4.9)10 (14.7)14 (9.4)Both have

21 (25.9)18 (26.5)39 (26.2)One has

56 (69.1)40 (58.8)96 (64.4)Neither has

Individual-level characteristicsg

.4927.6 (7.03)28.1 (7.33)27.8 (7.16)Age (years, range: 18-58), mean (SD)

Average number of condomless anal sex episodes with partner in prior 3 months, mean (SD)

.0210.2 (15.4)6.3 (11.9)8.4 (14.0)Insertive role

<.00110.4 (16.0)4.9 (7.7)7.9 (13.1)Receptive role

<.012.6 (7.6)0.6 (1.7)1.7 (5.8)Insertive and receptive in same episode

.693.7 (6.0)3.8 (6.3)3.8 (6.1)Average number of casual MSM partners in prior 3 months (n=68), mean (SD)

.111.0 (2.5)0.3 (0.7)0.6 (1.7)Average number of anal sex episodes with casual MSM partner(s) in prior 3 months (n=67),
mean (SD)

Average number of condomless anal sex episodes with casual MSM partner(s) in prior 3 months (n=17), mean (SD)

.51.8 (3.2)1.0 (0.7)1.4 (2.2)Insertive role

.25.1 (10.2)0.6 (1.3)2.7 (7.2)Receptive role

aCohort, intervention, and control included 149, 68, and 81 couples, respectively.
bStates and territories not represented: Guam, US Marshall Islands, Alaska, New Mexico, New Hampshire, Maine, Mississippi, and North Dakota.
c9 couples were in a long-distance relationship, 4 of whom resided in states within the same US region, whereas 5 couples had partners living in states
in 2 different regions (Colorado and Illinois, Florida and Massachusetts, Michigan and Washington, Pennsylvania and Virginia, and Pennsylvania and
Wisconsin).
dLong-term oriented was classified as couples who had both partners self-reporting one of the following: being married, engaged, had a commitment
ceremony, or in a domestic partnership. Boyfriend category included couples who had both partners self-reporting as boyfriends, in a relationship, or
none of the above. Discrepant reports represented couples in which one partner reported an option within the long-term oriented classification and the
other partner reported an option within the boyfriend classification.
eSTD: sexually transmitted disease.
fMSM: men who have sex with men.
gCohort, intervention, and control included 298, 136, and 162 men, respectively.
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Table 2. Cohort baseline relationship dynamics by trial arm.

P valueControl (162 men, 81 cou-
ples)

Intervention (136 men, 68 couples)Cohort (298 men, 149 couples)Relationship dynamic

Dyadic trust scale, mean (SD)

.744.25 (0.77)4.28 (0.74)4.27 (0.76)Individual score

.680.59 (0.63)0.64 (0.59)0.61 (0.61)Score difference between partners

Investment model scale for relationship commitment, mean (SD)

.685.11 (0.79)5.15 (0.81)5.13 (0.80)Individual score

.590.74 (0.68)0.68 (0.67)0.71 (0.68)Score difference between partners

Relationship satisfaction, mean (SD)

.294.38 (0.71)4.29 (0.74)4.34 (0.73)Individual score

.610.55 (0.60)0.60 (0.56)0.57 (0.58)Score difference between partners

Miller social intimacy scale, mean (SD)

.968.62 (1.08)8.63 (1.06)8.63 (1.07)Individual score

.770.92 (1.04)0.88 (0.89)0.90 (0.97)Score difference between partners

Avoidance and withdrawal communication pattern, mean (SD)

.733.57 (1.55)3.63 (1.50)3.60 (1.53)Individual score

.161.29 (0.90)1.08 (0.91)1.19 (0.91)Score difference between partners

Constructive communication pattern, mean (SD)

.046.77 (1.73)6.34 (1.90)6.57 (1.82)Individual score

.781.53 (1.32)1.59 (1.25)1.56 (1.28)Score difference between partners

Couple’s communal confidence, mean (SD)

.8227.66 (4.93)27.53 (5.09)27.60 (5.00)Individual score

.633.57 (3.25)3.82 (3.20)3.68 (3.22)Score difference between partners

Communal coping strategies to reduce HIV threat, mean (SD)

.404.02 (0.94)4.10 (0.83)4.06 (0.89)Individual score

.071.01 (0.89)0.76 (0.68)0.90 (0.81)Score difference between partners

Preferences for general lifestyle outcomes, mean (SD)

.3822.95 (3.51)23.24 (3.87)23.08 (3.67)Individual score

.603.06 (2.42)3.28 (2.66)3.16 (2.53)Score difference between partners

Preferences for sexual health outcomes, mean (SD)

.8731.57 (4.57)31.66 (4.05)31.61 (4.33)Individual score

.284.58 (4.69)3.79 (4.01)4.22 (4.40)Score difference between partners

HIV social support scale, mean (SD)

.223.29 (0.40)3.35 (0.36)3.32 (0.38)Individual score

.730.37 (0.30)0.39 (0.30)0.38 (0.30)Score difference between partners

HIV-negative couples’ perceptions of severity of HIV infection, mean (SD)

.753.76 (0.78)3.79 (0.73)3.78 (0.76)Individual score

.510.74 (0.56)0.68 (0.53)0.71 (0.55)Score difference between partners

Sexual satisfaction with the relationship, mean (SD)

.123.85 (0.87)3.69 (0.91)3.78 (0.89)Individual score

.090.61 (0.49)0.78 (0.76)0.69 (0.63)Score difference between partners

Perceptions of local stigma, mean (SD)

.933.91 (0.90)3.92 (0.99)3.91 (0.94)Individual score
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P valueControl (162 men, 81 cou-
ples)

Intervention (136 men, 68 couples)Cohort (298 men, 149 couples)Relationship dynamic

.510.85 (0.65)0.78 (0.65)0.82 (0.65)Score difference between partners

Perceptions of gay-related stigma, mean (SD)

.034.10 (0.67)4.27 (0.63)4.18 (0.66)Individual score

.340.59 (0.43)0.52 (0.51)0.56 (0.47)Score difference between partners

Internalized homophobia, mean (SD)

.501.64 (0.49)1.68 (0.60)1.66 (0.54)Individual score

.820.52 (0.45)0.50 (0.51)0.51 (0.48)Score difference between partners

Aim 2: Use and Acceptability of Toolkit Intervention
Over the period of 6 months, participants in the intervention
arm logged into their eHealth toolkit an average of 13.42 times
(range 1-38) compared with participants in the control arm who
used their information-only website an average of 4.48 times
(range 1-23). In total, 64.1% (191/298) participants downloaded
the accompanying study app onto their smartphone: 65.4%
(89/136) participants in the intervention arm (89 men
representing 63 couples) and 63.0% (102/162) of participants
in the control arm (102 men representing 74 couples).
Differences were noted by arm with respect to whether one or
both partners of the couple downloaded the app onto their
smartphone. Specifically, a higher proportion of couples in the
intervention arm (26/63 dyads, 41%) had both partners download
the app compared with those in the control arm (28/74 dyads,
38%).

With respect to the acceptability of the eHealth HIV prevention
toolkit, participants in the intervention arm also provided data
about their perceptions of how easy it was to use various
components of it, ranging from navigating the interactive

website to using the agreement builder activity (Table 3).
Participants reported, on average, that using different aspects
of the intervention was easy for most items assessed across both
time points. They also perceived downloading the accompanying
smartphone app and using the Sexual Health Resource Center
on the app was slightly less than easy, falling somewhere
between neither difficult nor easy and easy across both time
points.

Participants further reported how often they thought they would
use an activity like the agreement builder with their partner in
their relationship. As shown in Table 3, their responses varied
at both assessment time points. About 38.0% (38/100) of
participants thought they would use this type of activity on an
as-needed basis, whereas between 28% and 32% of participants
reported they would use this type of activity at a regular interval
(ie, every 3-4 months, every 6 months, or yearly) in the
relationship with their partner. In contrast, between 19% to 26%
of the participants were not sure about how often they would
use this type of activity, and about 8% of participants chose
never.
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Table 3. Acceptability data among participants in the intervention arm, by assessment time point.

6-month as-
sessment

3-month as-
sessment

Acceptability item

Item stem: How easy was it for you to..., mean (SD)

3.94 (1.04)4.10 (0.91)Navigate the different sections of the toolkit website?

3.93 (0.97)4.04 (0.84)Use the sexual health center on the toolkit website?

3.49 (1.23)3.42 (1.03)Download the toolkit app onto your smartphone?

3.53 (1.15)3.44 (1.03)Use the Sexual Health Resource Center on your smartphone app?

4.05 (0.94)3.94 (0.95)Use the agreement builder activity—by yourself—to identify what items you wanted in an agreement with your
partner?

3.90 (1.07)3.88 (1.01)Negotiate and finalize the items you wanted in the agreement with your partner?

Item: Now that you have experienced the agreement builder activity, how often do you think you would use this type of activity while in your
current relationship with [partner’s first name/nickname]?, n (%)

9 (8.7)18 (18.0)Every 3-4 months

15 (14.4)8 (8.0)Every 6 months

9 (8.7)2 (2.0)Every 12 months

40 (38.5)38 (38.0)On as-needed basis

19 (18.3)26 (26.0)I’m not sure

12 (11.5)8 (8.0)Never

Item asked at 6 months: Please share any suggestions and/or thoughts that you may have about your experience of using the toolkit intervention.
(Participant age, US state of residence, relationship length, agreement type), n

23—a“Surveys were quite lengthy” (27, CT, 3.3 years, closed agreement)

21—“This helped me understand my relationship better. Going through the toolkit every few months made me realize
how much things change in relationships over the course of six months.” (20, IN, 6 months, closed agreement)

17—“Too many agreement items… felt overwhelmed by the choices.” (30, CA, 3.2 years, open agreement)

14—“My partner and I liked the idea of the toolkit, but we weren’t sure how often we would use it. It would be nice
to have more to do [with it] over time.” (39, TN, 4.3 years, open agreement)

12—“Since the last time I used this, me and my partner’s relationship has gotten stronger and I believe by reading
these questions and answering them has helped us communicate and work on building a brighter future for each
other. So I want to say thank u so very much.” (29, OR, 4.6 years, closed agreement)

aNot applicable.

Aim 3: Establishment, Type, and Adherence to a
Sexual Agreement
Table 4 provides data about the proportion of couples who
established an SA, the type of agreement formed, and whether
they adhered to the agreement by trial assessment time point
(ie, at 3 and 6 months). Among couples who had both partners
provide data, almost two-thirds (63.4%) had established an SA
at the 3-month assessment, with a nonsignificantly higher
proportion of couples in the intervention arm (29/42, 69%)
forming one compared with those in the control arm (35/59,
59%; P=.40). At the 6-month assessment, 63.4% of couples had
established an SA, with a significantly higher proportion of
couples in the intervention arm (32/43, 74%) forming one
compared with those in the control arm (27/50, 54%; P<.05).
In each arm at both time point assessments, the remaining
proportion of couples did not establish an SA.

For both assessment time points, a nonsignificantly higher
proportion of couples in the control arm reported having a closed
agreement than couples in the intervention arm (3 month: 33/35,
94% vs 21/29, 72%, P=.07; 6 months: 24/27, 89% vs 26/32,
81%, P=.87). In contrast, a nonsignificantly higher proportion
of couples in the intervention arm reported having an open
agreement containing guidelines than those in the control arm
(3 months: 4/29, 14% vs 1/34, 3%, P=.07; 6 month: 2/32, 6%
vs 1/27, 4%, P=.87). Similarly, a nonsignificantly higher
proportion of couples in the intervention arm had partners who
disagreed about their agreement type than those in the control
arm (3 months: 4/29, 14% vs 1/34, 3%, P=.07; 6 months: 4/32,
13% vs 2/27, 7%, P=.87). Although couples’ type of agreement
did not significantly differ by trial arm at either assessment time
point, there was a trend at the 3-month assessment, with more
couples in the intervention arm having formed an open SA with
guidelines compared with those in the control condition (P=.07).
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Table 4. Couples’ establishment, type, and adherence to a sexual agreement by trial arm and assessment time point.

6-month assessment3-month assessmentAspect of sexual agreement

P valueDifference,
%

Control, n (%)Intervention, n
(%)

P valueDifference, %Control, n
(%)

Intervention, n
(%)

.05—50 (100)43 (100).4—a59 (100)42 (100)Establishment

20.427 (54)32 (74)9.835 (59)29 (69)Yes

−20.423 (46)11 (26)−9.824 (41)13 (31)No/did not concur

.87—27 (100)32 (100).07—35 (100)29 (100)Type

−7.624 (89)26 (81)−21.933 (94)21 (72)Closed

2.61 (4)2 (6)10.91 (3)4 (14)Open with guidelines

5.12 (7)4 (13)10.91 (3)4 (14)Disagreed about type

.4—27 (100)32 (100)>.99—34 (100)29 (100)Adherence

8.623 (85)30 (94)1.931 (91)27 (93)Yes, by both partners

−8.64 (15)2 (6)−1.93 (9)2 (7)No, by at least one
partner

a

Among couples who established an SA with both partners
providing data, 92.1% had adhered to their agreement at the
3-month assessment, with a slightly nonsignificantly higher
proportion of couples adhering to theirs in the intervention arm
(27/29, 93%) compared with those in the control arm (31/34,
91%; P>.99). At the 6-month assessment, a nonsignificantly
higher proportion of couples in the intervention arm
self-reported adhering to their agreement (30/32, 94%) compared
with those in the control arm (23/27, 85%; P=.40). The
remaining proportion of couples, in each arm at both time point
assessments self-reported not adhering to their agreement.

Aim 4: Composition and Investment in the Sexual
Agreement
When using the agreement builder exercise, couples in the
intervention arm, on average, included 18 items in their
agreement (range 3-56). The types of items couples had in their
agreement varied (Table 5). Overall, couples added more items
about wellness than any other category; in contrast, items about
drug use were the least included. With respect to HIV
prevention, which included items in the wellness, sex with
partner, and sex with others categories, 38% (11/29) of couples
included regular testing of STIs; 28% (8/29) for regular testing
of HIV; 31% (9/29) for topping without condoms with partner;
45% (13/29) for bottoming without condoms with partner; and
28% (8/29) specified sex or no sex with other/casual men who
have sex with men partners.

Table 5. Couples’ average and range of number of items included in their sexual agreements by agreement category.

DrugsSocial etiquetteSex with othersSex with partnerWellnessItem included

1.212.060.974.589.24Average number of items

0-50-80-130-173-17Range of number of items

A number of couples also included items aimed at strengthening
and affirming their relationship; these items were located in the
wellness and social etiquette categories of the agreement builder.
Specifically, 76% (22/29) of couples included talking
to/listening to each other; 66% (19/29) had sharing hobbies;
93% (27/29) for going on dates together; 93% (24/26) for going
on vacations together; 45% (13/29) included
career/education/job support; and 55% (16/29) had being
affectionate with partner in public, holding hands in public,
and/or had public recognition of relationship.

In addition, many of the couples included items about
health-promotive behaviors. For example, 86% (25/29) of
couples included exercising more; 86% (25/29) had eating
healthier; 76% (22/29) for managing stress; 31% (9/29) had

medical, dental, and eye check-ups; and 55% (16/29) included
supporting each other in their health goals.

Multimedia Appendix 3 provides data about participants’
investment in the SA and within-dyad score differences for
Sexual Agreement Investment Scale (SAIS) [24]. On average,
participants for the entire cohort and by study arm were between
very and extremely invested in the SA they created with their
relationship partner. Participants were also committed to it,
satisfied with it, and valued the SA as noted by their averaged
scores. No significant differences for SAIS were found for
individual and within-dyad scores between the 2 trial arms.
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Aim 5: Odds Ratio of Establishing a Sexual Agreement
Relative to Couples’ Relationship Dynamics
Multimedia Appendix 4 describes results from multilevel logistic
regression that modeled the OR that couples established an SA
via self-reported averaged relationship dynamic scores (ie,
couples’ mean and absolute mean difference between partner’s
scores) adjusting for months of assessment and trial arm. Given
the exploratory nature of the pilot RCT, we used a P value of
.10 and less to detect whether a potentially meaningful (ie, a
signal) difference was noted between the 2 trial arms for
predicting couples’ establishment of an SA over time.

After controlling for averaged couple score of constructive
communication, the OR of establishing an SA for couples in
the intervention group versus couples in the control group was
2.33 (95% CI 0.86-6.31; P=.09). Similar results were found
when controlling for averaged couple scores of preferences for
sexual health outcomes (OR 2.23, 95% CI 0.85-5.89; P=.10),
perceived gay-related stigma (OR 2.53, 95% CI 0.95-6.75;
P=.06), and internalized homophobia (OR 2.26, 95% CI
0.84-6.10; P=.10).

When controlling for averaged within-dyad score for relationship
commitment, the OR of establishing an SA for couples in the
intervention group versus couples in the control group was 2.24
(95% CI 0.84-5.97; P=.10). Similar ORs for intervention group
versus the control group were found when controlling for
within-dyad score differences of sexual satisfaction (OR 2.31,
95% CI 0.86-6.16; P=.09), social intimacy (OR 2.30, 95% CI
0.87-6.10; P=.09), avoidance and withdrawal communication
pattern (OR 2.34, 95% CI 0.84-6.50; P=.10), constructive
communication pattern (OR 2.30, 95% CI 0.86-6.16; P=.10),
communal coping strategies to reduce HIV threat (OR 2.26,
95% CI 0.84-6.10; P=.10), preferences for sexual health
outcomes (OR 2.34, 95% CI 0.88-6.24; P=.09), HIV social
support (OR 2.31, 95% CI 0.85-6.26; P=.09), perceived local
stigma (OR 2.40, 95% CI 0.89-6.47; P=.08), perceived
gay-related stigma (OR 2.38, 95% CI 0.88-6.43; P=.09), and
internalized homophobia (OR 2.33, 95% CI 0.88-6.20; P=.09).

When controlling for trial group assignment, the odds of
establishing an SA increased by 101% for each unit increase in
couples averaged dyadic trust score (OR 2.01, 95% CI 0.94-4.32;
P=.07). Similar results were found when controlling for trial
group assignment for couples averaged scores of relationship
satisfaction (OR 3.08, 95% CI 1.45-6.55; P<.01), social intimacy
(OR 1.88, 95% CI 1.07-3.32; P=.03), constructive
communication (OR 1.46, 95% CI 1.08-1.96; P=.01), communal
confidence (OR 1.13, 95% CI 1.01-1.26; P=.03), communal
coping strategies to reduce HIV threat (OR 4.22, 95% CI
2.04-8.73; P<.001), and perceptions of severity of HIV infection
(OR 1.91, 95% CI 0.95-3.83; P=.07). In addition, the odds of
establishing an SA decreased by 79% for each unit increase in
couples averaged perceived local stigma score (OR 0.21, 95%
CI 0.11-0.43; P<.001) after controlling for trial group
assignment; a similar result was also found for perceived
gay-related stigma (OR 0.35, 95% CI 0.16-0.79; P=.01).

Aim 5 Differences in Couples’ Relationship Dynamics
Relative to Adherence to a Sexual Agreement Over
Time
The majority of couples adhered to their SA at 3- and 6-month
assessments (see Table 4). Small sample sizes of nonadherence
to an SA inhibit our ability to meaningfully assess whether
relationship dynamics were associated with this outcome over
time and by trial arm.

Discussion

The findings from this pilot RCT suggest the feasibility and
acceptability of an eHealth HIV prevention toolkit intervention
to encourage establishment and adherence to an SA among
seroconcordant negative male couples.

Feasibility
A little more than half of couples (149/266 dyads, 56.0%) who
could have enrolled did enroll by following the required steps
(ie, create a profile on the study website and complete the
baseline assessment). It is possible some men may have found
these steps to be cumbersome and/or changed their minds about
participating after the eligibility and consent portions of the
study. In addition, it is also possible that the decision to
participate in the study may be linked to relationship dynamics:
those with poor communication may opt to not enroll in a study
for male couples. For a future trial, modified enrollment steps
could be used to simplify the procedures and to help increase
the likelihood of couples following through with the necessary
components to participate in the trial. First, a Zoom or phone
meeting might help inform eligible participants of what is
involved for participating in the trial and lead to higher
follow-through rates of enrollment. This added step of
enrollment has been implemented in an mHealth HIV testing
RCT with GBMSM and has led to higher enrollment rates [75].
Second, the added step of requiring participants to create a user
profile for the toolkit could be shortened by using data collected
from their responses to the eligibility screener and consent.
Specifically, the study website portal could automatically
generate a user profile for each partner in an eligible, consented,
verified male couple. This change would allow men to complete
less information, take less time, and simplify the process by
having them choose which contact information method they
would like to verify (email address or text for mobile number
vs both) and a security question to allow them to reset their
password.

Some men also reported that the assessments were too time
consuming. It is further possible that participants may have also
perceived the compensation to be inadequate for the time it
required for them to complete each assessment. These
possibilities may help explain the retention rates observed for
the pilot trial. Several improvements could be made for a future
trial. Future assessments could be shortened by preventing
overlap of measures across scales. For instance, the Relationship
Satisfaction scale [67] could be eliminated as the Relationship
Satisfaction subscale in the Investment Model [66] captures
similar information about this dynamic. A subscale, instead of
the complete scale, could also be used if it aligns with the
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theoretical framework of the intervention and overall study. For
example, to capture and assess changes in mutual constructive
communication patterns over time (3 items), this subscale could
be used instead of the entire Communication Patterns Scale
(3+8 items) inclusive of the Avoidance and Withdrawal
subscale, thereby eliminating 8 questions [70]. As smartphone
use continues to increase among the general US population [76],
the likelihood that future participants will take their assessments
on a smartphone will increase. As such, it will become
increasingly important to reduce the amount of time it takes for
participants to complete an assessment (eg, from 45 to 20 min)
to help increase retention rates. Moreover, a larger study could
provide more funds to compensate participants for their time
(eg, US $40 vs US $25), which may also help with improving
retention. These changes, collectively, could help improve the
feasibility of a future, larger RCT of this intervention as other
procedures were found to be acceptable without issue (eg,
randomization using block allocation, double blinded).

Acceptability and Use
Overall, participants reported high acceptability of the toolkit
intervention. This was particularly true for navigating and using
the different components of the interactive website and for
individually selecting and then negotiating and finalizing the
creation of an SA with their relationship partner. Their
acceptability was slightly lower for downloading the
accompanying smartphone app and using the Sexual Health
Resource Center on the app. It is possible that participants may
have had connectivity issues in downloading and/or while using
the app, thereby influencing their attitudes toward this part of
the toolkit. It is also possible that participants may have
perceived the app to be too simplistic and questioned the need
for it given the stark contrast of what the app offered compared
with the interactive website. Moreover, the items used to assess
participants’ acceptability of this couples-based intervention
may not have captured all key elements and/or their attitudes
about it. Future digital health, couples-based interventions may
want to consider using the Health Information Technology
Usability Evaluation Scale, a customizable usability evaluation
instrument that includes subscales of impact, perceived
usefulness, ease of use, and user control [77].

Furthermore, a future iteration of this couples-based HIV/STI
prevention intervention toolkit may need to be offered in a
variety of formats to further increase reach, access, and
acceptability among the target population. It is possible that
some of the eligible and consented couples who chose not to
enroll (eg, 117/266), did so because they realized the
intervention could only be used on a laptop of desktop computer
as it was not optimized for smaller screen devices. Moving
forward, the toolkit may need to be delivered on a single
responsive website that would work across all types of
internet-connected devices, including smartphones, tablets,
laptops, and desktop computers. It could also be offered on an
app for smartphones and tablets, which would allow researchers
to send reminders and notifications directly to participants (eg,
time to complete an assessment). Future research with the target
population is warranted to help decide whether one or both of
these options for the next iteration of the toolkit ought to be
offered.

Acceptability of the agreement builder activity must also be
considered. Overall, participants liked the agreement builder
activity and how they experienced and used it (solo followed
by as a couple). They also provided feedback about how often
they thought they would use it over time. About one-third of
the participants thought they would use this activity on a regular
basis (ie, at some interval), one-third of them perceived they
would use it on an as-needed basis, and one-quarter of them
were unsure; few of them said they would never use this type
of activity. Similar to the importance of being tested for
HIV/STIs at a regular interval (eg, every 3, 6, or 12 months),
we believe using the agreement builder activity at a regular
interval would be beneficial for the couple. SAs are fluid and
could change over time to reflect partners’and couples’evolving
needs. This type of activity would allow couples to revisit and
change their agreement, and it would also provide couples with
opportunities to help improve their understanding about
behaviors they wish to agree to engage in and not engage in (ie,
within-couple concordance). Findings from a recent study with
male couples from Boston, Atlanta, and Chicago support this
idea. The authors reported weak-to-moderate concordance on
couples’ agreements guidelines that pertained to having sex
outside of the relationship and for specific sexual behaviors
they allowed or disallowed to occur [78]. Although we do not
think couples ought to be forced into these types of
conversations, a toolkit could be programmed to periodically
check in with each partner of the couple to assess their overall
satisfaction with the agreement and whether their sexual health
and relationship needs have changed from when they first
created their agreement or from their last check-in. A future
version of this activity could provide this kind of check-in
mechanism, either preprogrammed or by a time interval (eg,
quarterly) set by both partners of the couple.

Participants mentioned another area of the SA builder activity
that warrants attention. Some perceived the agreement builder
activity contained too many items for them to consider for their
SA (Table 3). In addition, approximately one-quarter to
one-third of couples included HIV/STI prevention items in their
SA (Table 5), and 28% specified whether sex was permitted
with casual GBMSM partners. In its current form, the agreement
builder activity enabled couples to choose and select items for
their SA from a menu consisting of 5 categories with a total of
96 items. This approach, although deemed to be acceptable in
our formative work leading to the pilot trial, may have
diminished the focus on HIV/STI prevention and overwhelmed
some of the partners/couples given the array of choices. It is
also possible that some of the couples may have perceived their
risk for HIV/STIs to be low and opted to not include any items
about prevention. Prior research has found that couples
perceived their risk for HIV and other STIs to be generally low,
in part because of their beliefs that being in a relationship—by
virtue—incorrectly reduces their risk or protects them from
HIV/STIs [79]. One possible solution to encourage couples to
include HIV/STI prevention items in their SA is to restructure,
streamline, and simplify the agreement builder activity. First,
an electronic algorithm could be embedded in the activity to
prompt each partner of the couple to answer a brief set of
questions to gauge the kind of sexual relationship they would
want and the types of sexual behaviors they would prefer to
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engage in. Their responses to these questions could then
automatically generate and place HIV/STI prevention items in
their agreement for a more directed approach. Furthermore, the
agreement builder activity could be broken down into several
segments for couples to complete over time and not in one
sitting. For example, once a couple decides which HIV/STI
prevention items to include in their SA, they could then be
prompted to revisit the agreement builder activity to focus on
a different area that they deem to be important, such as
strengthening and affirming their relationship. Changing the
agreement builder activity is these ways (ie, algorithm, directed,
and staggered) may help encourage couples to use the toolkit
over time and simplify the process of building an agreement
that meets their prevention and relationship needs (while
lessening their feelings of being overwhelmed by too many
choices).

Sexual Agreement Outcomes
The preliminary impact of the eHealth HIV prevention toolkit
intervention on couples’ establishment and adherence to an SA
was also assessed. Compared with couples in the control arm,
more couples in the intervention arm established an SA over
time. Although a significant difference for establishing an SA
was found at the 6-month follow-up between the 2 trial arms,
the pilot trial was not adequately powered as we were more
interested in obtaining point estimates and trends. These findings
show initial promise for the toolkit intervention to help
encourage couples who did not have an SA to establish one.
However, there may be other possibilities that influenced
couples to establish an SA, either apart (for couples in either
trial arm) or in addition to using the toolkit (intervention arm
only). Prior research has described that for some couples, certain
circumstances or experiences (eg, events with others and
influences from peers) may have led them to forming an SA
[22]. It is also possible that couples established an SA as part
of their natural progression in the relationship [19,31] and to
enhance or improve an aspect of their relationship (eg, trust and
intimacy) [21]. Future couples-based research that includes the
establishment of an SA in the intervention would benefit to
include an evaluation item to assess what influenced couples
to form an agreement in their relationship.

A number of common relationship dynamics (eg, constructive
communication, intimacy, and communal coping strategies to
reduce HIV threat) at the averaged couple level were positively
associated with couples establishing an SA—in general and
over time. Similar findings were noted for lower averaged
partner score differences being positively associated with
couples establishing an SA. These findings align with what
prior research with male couples has highlighted [6,26,80,81]:
including and bolstering relationship dynamics along with sexual
identity affirmation in couples-based interventions is critically
important for HIV/STI prevention. It should be noted that
findings from this trial suggest men’s perceptions about how
much stigma there is for being gay in their local community
and for being in a same-sex relationship may play an important
role in HIV/STI prevention with male couples by decreasing
their odds of establishing an SA. Specifically, as scores of the
averaged couple level and differences between partners increase
for these measures, the odds of a couple establishing an

agreement decrease between 65% and 79%. Limited research
has investigated the role that male couples’ living and social
environment(s) may have toward their risk for HIV/STIs
[80,82,83], particularly with respect to internalized and
perceived stigma. Further research is warranted to examine the
ways in which stigma may impact male couples’ relationships
and efforts related to HIV/STI prevention.

With respect to adherence, fewer couples in the intervention
arm broke their SA over time compared with couples in the
control arm. Differences between the 2 trial arms were
nonsignificant for both follow-up time points. Sample size
constraints prevented our ability to quantitatively assess and
meaningfully detect whether any differences in relationship
dynamics existed between couples who broke their agreement
compared with those who adhered to their agreement. A future
trial with a larger sample size and longer follow-up time period
(eg, 12 or 18 months) may provide a greater likelihood to assess
any differences between couples who adhered to and did not
adhere to their agreement, as had been found in a recent
longitudinal study with male couples [84]. In addition,
nonadherence to an SA may be defined differently between
partners of the couple, which could influence how they might
report about it. Recent research with male couples has found
partner’s reports on what components and behaviors their
agreement included did not always align [17,78], which could
in turn affect their understanding of the agreement and their
report of adherence. As such, better measurements are needed
to improve detection of agreement breaks by considering the
different components (eg, emotional and sexual) of a couples’
agreement.

Limitations
This pilot RCT has several limitations. A convenience sample
was recruited by placement of targeted advertisements on
Facebook, thereby limiting the generalizability of the study’s
findings as not all partnered men may use Facebook and those
who do may not respond to advertisements about participating
in HIV prevention or relationship research studies. Second,
establishment and adherence to an SA were assessed by
self-reporting. Social desirability bias may have influenced
participants’ responses to these survey items, thereby potentially
affecting the study’s outcome findings. The study also did not
include serodiscordant and seroconcordant positive male couples
or partnered transgender individuals (eg, transmen)—other
populations who are in need of accessible, couples-based
HIV/STI prevention interventions. A future iteration of the
toolkit should include the biomedical (eg,
Undetectable=Untransmissible and TasP), behavioral, and
relational needs of serodiscordant and seroconcordant positive
male couples [85] and transgender individuals and their
relationship partners. Despite these limitations, findings from
this pilot study showed promise for encouraging couples to
establish and adhere to their SAs to warrant continuation of this
research for HIV/STI prevention. A future trial of the updated
toolkit with a larger sample size would provide sufficient power
to detect effects and changes over time to assess whether
establishing and adhering to an SA could enhance HIV/STI
prevention efforts for male couples.
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Conclusions
Our findings demonstrate strong evidence for the acceptability
and feasibility of the eHealth toolkit as a brief, stand-alone,
couples-based HIV/STI prevention intervention. These findings
support the need to update the toolkit and evaluate it in a larger
clinical trial powered for efficacy. Moreover, this intervention
could be combined and/or supplemented with other
couples-based HIV/STI prevention interventions such as CHTC

to emphasize the importance of improving couple’s relationship
functioning—via agreements—for HIV/STI prevention. To
date, most current and upcoming couples-based HIV/STI
prevention interventions for male couples have focused on
outcomes of HIV/STI testing, condom use, PrEP, and/or ART
and less so on outcomes of SA formation and adherence. This
intervention helps to fill this gap in couples-based HIV/STI
prevention services for male couples.
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Abstract

Background: Informal caregivers are family members or close friends who provide unpaid help to individuals with acute or
chronic health conditions so that they can manage daily life tasks. The greatest source of health information is the internet for
meeting the needs of caregivers. However, information on the internet may not be scientifically valid, it may be written in language
that is difficult to read, and is often in very large doses. 90Second Caregiver is a health letter whose aim is to disseminate knowledge
to caregivers in a user-friendly, weekly format, in order to improve their wellbeing.

Objective: The main objective was to test a sample of 90Second Caregiver health letters in order to assess their usability and
to optimize the design and content of the health letters.

Methods: Usability research themes were assessed using semi-structured phone interviews, incorporating the Think Aloud
method with retrospective questioning.

Results: Usability was assessed in the context of five main themes: understandability and learnability, completeness, relevance,
and quality and credibility of the health letter content, as well as design and format. Caregivers generally provided positive
feedback regarding the usability of the letters. The usability feedback was used to refine 90Second Caregiver in order to improve
the design and content of the series. Based on the results of this study, it may be of maximum benefit to target the series towards
individuals who are new to caregiving or part-time caregivers, given that these caregivers of the sample found the letters more
useful and relevant and had the most positive usability experiences.

Conclusions: The findings assisted in the improvement of the 90Second Caregiver template, which will be used to create future
health letters and refine the letters that have already been created. The findings have implications for who the 90Second Caregiver
series should be targeting (ie, newer or part-time caregivers) in order to be maximally impactful in improving mental health and
wellbeing-related outcomes for caregivers, such as self-efficacy and caregiving knowledge. The results of this study may be
generalizable to the examination of other electronic health information formats, making them valuable to future researchers testing
the usability of health information products. In addition, the methods used in this study are useful for usability hypothesis
generation. Lastly, our 90Second delivery approach can generate information useful for a set of similar products (eg, weekly
health letters targeted towards other conditions/populations).

(JMIR Form Res 2020;4(2):e14496)   doi:10.2196/14496
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Introduction

Background and Rationale
Informal caregivers are family members or close friends who
provide unpaid help to individuals with acute or chronic health
conditions so that they can manage daily life tasks [1]. Although
informal caregiving is better than paid caregiving for the mental
and physical well-being of the individuals receiving the care,
it can negatively affect the well-being of the caregivers
themselves [1]. Caregivers have been found to have high levels
of stress, depression, and risk for mortality. They are less likely
to preventatively manage their own health, that is, to take care
of themselves through engaging in healthy lifestyle behaviors
such as exercise, healthy diet, and proper sleep hygiene [1,2].
A meta-analysis found that caregivers, compared with
noncaregivers, had higher stress levels and depressive
symptoms, lower self-efficacy, and poorer general subjective
well-being [2,3]. Self-efficacy is the belief that one is capable
and competent to manage situations. Self-efficacy in caregivers
is associated with a lower risk of caregiver burnout and
psychological distress and higher care-recipient well-being [4].

The greatest source of health information for caregivers is the
internet. However, there are many barriers facing caregivers
given the amount of scientific knowledge available to the public
and the difficulty in interpreting dense (low readability) and
lengthy (containing information in large doses) scientific articles
[5,6]. Furthermore, much of the information on the internet is
not evidence based or scientifically valid [5,6]. Caregivers of
those with mental and physical health problems are very busy
and stressed and need a trustworthy source of easy-to-read,
concise, accurate, and evidence-based information presented in
manageable portions. Exposure to inaccurate, misleading,
outdated, or vague information could be detrimental to caregiver
and patient health-related outcomes [6].

90Second Caregiver is a health letter that aims to disseminate
knowledge to caregivers in a user-friendly, weekly format to
improve their self-efficacy, increase their health-related
caregiving knowledge (on a general level, with the goal of them
being able to apply this general knowledge to disease-specific
caregiving dilemmas), and promote healthy coping behaviors.
The letters are all developed using credible scientific sources,
such as academic journals and/or government agencies.

Usability research involves the participants using and evaluating
a product or service, such as Web-based electronic health
(eHealth) apps, websites, or health documents. Usability studies
aim to detect usage-related difficulties and improve the design
of health-related services and products [7].

Objectives
The main objective was to pilot test a sample of 90Second
Caregiver health letters to obtain data regarding their usability
and to optimize the delivery, design, and content utility of the
health letters. Usability was assessed in terms of design and
format, understandability and learnability, completeness,
practical relevance, and quality and credibility of the health
letter content. The secondary objectives were to assess factors
that participants liked and disliked about the format and content,

to determine which additional topics participants would like to
see in the future, to assess their interest in becoming subscribers
in the future, and to determine what improvements and changes
the caregivers would like to see regarding the design and format
or content of the health letters.

Methods

Recruitment
After the research ethics board’s approval was obtained,
participants eligible for the study were recruited through our
health center’s volunteer service and the Brain Injury
Association of Nova Scotia. A sample size calculation was not
performed because most usability problems are discovered by
the first 5 participants [8].

The exclusion criteria were as follows: (1) individuals who were
not primary caregivers, (2) participants who did not speak
English, (3) participants who did not have access to a computer
or email or internet, and (4) participants who did not have a
phone. The 90Second health letters were delivered by an email
link to a Web page.

The first page of the letters had 3 components: 200 words of
evidence-based, plain-language health information on a focused
issue related to caregiving (the main body), 100 to 150 words
of actionable suggestions, and a license-free graphic relating to
the topic that supports the main message of each letter (located
above the main body). The second page contained a 7-item
assessment tool. Each item was rated on a scale from 1 to 5 to
generate a total score. There was also an explanation of the total
score. The third page was a personal account of a caregiver on
the issue (up to 300 words). A 3-item rating of the health letter
followed. Finally, links to additional resources for caregivers
were provided.

The questions in the 7-item assessment tool capture a single
construct (either behavior or attitudes, not simply factual
knowledge) based on the central concept of each health letter.
The 7 questions can be answered on a scale from 1 (false) to 5
(true) to generate a total score ranging from 7 to 35. Some items
can be reverse scored. Items must measure a single construct,
should be short (less than 10 words), and not have long or
unusual words. Double negatives are not permitted. For example,
“I am proud of my role and abilities as a caregiver” is an item
in the stigma health letter assessment tool.

The Rate our Health Letter scale contains 3 questions/items:
“Did you find this health letter helpful?,” “Could you relate to
the content of this health letter?,” and “Would you recommend
this letter to a friend or organization?” The response options
are yes, not applicable, and no. Then, the reader is asked if they
have suggestions for future topics.

Participant Characteristics
The sample included 10 caregivers who evaluated 2 health letters
each. The first 5 caregivers evaluated one set of (2) health letters
(anxiety and depression), and the second 5 caregivers evaluated
another set of (2) health letters (hope and caregiver stigma).
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The caregivers’ demographic information is shown in Table 1.
The population was a diverse sample of caregivers, caring for

individuals with various mental and physical health conditions.

Table 1. Demographic characteristics of participants.

Nature of loved one’s health
condition

Hours spent
caregiving per
week

Highest level of
education

OccupationLength of time
spent caregiving

SexAge
(years)

Participant

Cancer3BScaNurse6 monthsFemale25SL

Cancer (breast)20PhDbProfessor2 yearsMale52SK

Irritable bowel syndrome3BScStudent1 yearMale24AB

Cancer (leukemia)60MAcEconomist3 yearsFemale37RM

Epilepsy3MACommunity relations
and television producer

10 yearsFemale43ME

Acquired brain injury (trau-
matic)

3Community col-
lege diploma

Senior policy analyst3 yearsFemale34KL

15q duplication syndrome
(neurodevelopmental disor-
der)

25Postgraduate
diploma

Accountant30 yearsFemale57JM

Acquired brain injury60Community col-
lege (nursing)
diploma

Nurse4 yearsFemale53DM

Acquired brain injury (anoxic)80High schoolAdministrative assistant6 yearsFemale61WM

Acquired brain injury (trau-
matic)

80PhDResearch scientist26 yearsFemale77CM

aBSc: Bachelor of Science.
bPhD: Doctor of Philosophy.
cMA: Master of Arts.

Procedure
First, caregivers who had expressed an interest were sent an
email with some background information regarding the study
and what was involved. The information and consent form was
attached to this email. Participants were asked to respond with
the dates and times that they would be available for the phone
interview.

At the beginning of the phone interview, informed consent was
obtained. Participants were then asked questions, regarding (1)
age and sex, (2) length of time as a caregiver, (3) current
occupation, (4) level of education completed, (5) the nature of
their care recipient’s health condition, and (6) length of time
spent caregiving per week (Table 1).

Participants were emailed PDF copies of the two 90Second
Caregiver health letters that they were to assess and encouraged

to vocalize their thought processes as they read them, which is
known as the concurrent think aloud technique. The think aloud
portion of the interview involved the interviewer recording the
report of the thinking process as each participant reflected on
the content and format of the sample of health letters. The
participants were encouraged to express their understanding,
beliefs, attitudes, and expectations regarding the sample of
health letters that they were reading. The think aloud method
has been shown to be the most effective in detecting usability
problems, which is why it was chosen for this study [9].

After they read each health letter, the participants were asked
a series of questions to assess its design, format, and content to
expand and complement the think aloud results (Textbox 1)
[10]. The caregivers’ opinions regarding various aspects of the
design and content, including ease of use, ease of learning,
completeness, practical relevance, usefulness, quality, and
credibility were elicited [11,12].
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Textbox 1. Semistructured interview questions. (Caregivers were asked questions 1-9 twice, once for each health letter they read. Then, they were asked
questions 10-15 after both the letters were read.)

1. What is your impression regarding the purpose of the health letter?

2. What is the first section you would read to get started?

3. How do you feel about the way the information was presented/formatted? (Is the text big enough, do you like the pictures, the order of the material,
etc) [13].

4. How do you feel about the way the information is written? (Writing level, understanding, readability, and unfamiliar terms) [14].

5. Could we do anything to make this topic easier or more enjoyable to read (illustrations, more explanations, short video clips, etc.)?

6. Was the amount of information included enough/not enough, in other words, how complete did you feel each health letter was in covering the
topic?
i. Was there anything you found yourself wanting to know that was not included?

ii. Was there any part of the health letter that you thought was unnecessary or should be removed?

iii. How did you find the length of each health letter? Would you prefer it longer or shorter?

7. How useful and relevant did you find the information?

8. What knowledge have you learned/gained? What did you already know?

9. What did you like/dislike about the content of each health letter [15]?
i. The main body of text?

ii. The tips/suggestions?

iii. The self-assessment?

iv. The personal account?

10. How satisfied are you with the overall quality and reliability of what you read?

11. What was the best part of the health letters? The worst?

12. If you could change anything (about either the design/format or content), what would it be?

13. What additional topics would you like to see if you were a subscriber to the series?

14. Do you have any suggestions for specific companies, associations, or agencies that you would like to see sponsoring the 90Second Caregiver
Series?

15. Would you be interested in subscribing to this series in the future?

The questions were developed by performing a literature search
regarding the most important aspects of usability [7]. For
example, Lund (2001) found that ease of use, understandability,
learnability, usefulness, and overall satisfaction are the most
important elements of usability, which is why these themes
were incorporated into the question design for this study [11].
The larger list of questions was then narrowed down to a more
concise set of questions to eliminate redundancies and
ambiguities and reduce the number of questions. Face and
content validities of the interview questions were reviewed by
a set of psychology researchers to ensure the various domains
of usability were adequately covered and to ensure the questions
were clear and practical [16].

The think aloud technique was also used to assess how
participants answered the assessment questions in each health
letter. Caregivers provided feedback on whether the questions
in the assessment captured the concept that they were supposed
to measure. Hope, caregiver stigma, depression, and anxiety
were the topics of the 4 health letters used.

After they completed the phone interview, the participants were
sent a thank-you email, with their signed information and
consent form and their Can $10 Amazon gift card.

Data Analysis
The data were deidentified (names and contact information
removed) and transcribed. Thematic analysis was performed to
analyze the transcripts: frequencies of emerging usability
categories and themes from the concurrent think aloud data and
the retrospective semistructured usability questions were
analyzed to assess the outcome measures of the study (ie,
caregiver satisfaction and opinions regarding the main themes
of usability—understandability and learnability, completeness,
relevance, usefulness, and quality and credibility of the health
letter content—as well as design and format) [10].

Usability problems and improvements suggested by participants
were also recorded, and their frequencies were analyzed.
Modifications were made to 90Second Caregiver based on the
participant feedback (see Tables 2 and 3). Combining think
aloud data with retrospective questionnaire data is the most
complete way to understand the usability experiences of
participants [17-19].

JMIR Form Res 2020 | vol. 4 | iss. 2 |e14496 | p.28https://formative.jmir.org/2020/2/e14496
(page number not for citation purposes)

Milios et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Table 2. Summary of the usability themes of the Anxiety and Depression health letters’ content and feedback and changes made.

Comments by caregiversFeedback and changesContent theme

“There were no unfamiliar terms to me. It
was easy to read and comprehend and left
me with no questions.” [AB]

Understandability and
learnability

• The term “full-blown” when used to refer to anxiety and depressive
disorders was removed.

• The title Background Information was changed to Resources in the
template.

“I would like to know more about re-
sources, such as group therapy that might
be at a better rate, or maybe something
online that is free?” [SL]

Completeness • The main body of both health letters was made more concise, and more
information was added about how to access resources while accounting
for constraints that caregivers face (eg, time constraints and financial).
The main body was shortened so that it fit entirely on the first page of
each letter.

“I liked that it was relevant to the broader
caregiving community.” [RM]

Relevance • Participants all found the content of both the anxiety and depression
health letters very relevant. SL liked the focus on self-care in the depres-
sion letter. She found the assessment statements in both letters very rel-
evant as well.

“I found the letter very useful because
caregiver anxiety is so common and so
overlooked; it is nice to have some re-
sources.” [SL]

Usefulness • “Recognize your boundaries” was added to the SMARTa Tips section
in the Depression health letter. Information about making social media
connections with other caregivers was added to the main body, as sug-
gested by RM.

“I found the background information in-
creased the credibility of the facts. I liked
that the links were relevant to papers pub-
lished in recent years.” [AB]

Quality and credibility • The average response was very satisfied when caregivers were asked
about the overall quality and reliability of the health letters.

• The references increased the quality and reliability of the letters [AB].

aSMART: specific, measurable, attainable, realistic, and time bound.

Table 3. Summary of the usability themes of the Keeping Hope and Stigma health letters’ content and feedback and changes made.

Comments by caregiversFeedback and changesContent theme

“I learned that I need to educate others
and get my story out there more to re-
duce the stigma.” [KL]

Understandability and
learnability

• The definition of stigma was clarified in the Stigma letter.
• The terms in the bullet list on page 2 of the Keeping Hope letter were

bolded to stand out more and be more learnable and memorable.

“I found the letters provided a nice quick
snippet of a little bit of information; even
though they were short, there were some
nice messages to take away.” [KL]

Completeness • Overall, participants liked the length and completeness of the letters.
• JM found the Stigma letter too negative. The letters were all edited to in-

crease the use of positive, optimistic, and empowering statements, particu-

larly in the SMARTa Tips sections.
• WM, CM, and JM wanted the point about connecting with a higher power,

in the main body of the Keeping Hope letter, to be removed. This feedback
was implemented.

“It was very relevant because it touches
on areas of hope that would have been
especially helpful when I was in the most
burdensome part of my caregiving expe-
rience.” [DM]; “The content should be
made more relevant and targeted. How
can you help someone who is in a com-
pletely different situation than somebody
else?” [JM]

Relevance • JM felt that the letters should be made more targeted to specific types of
caregivers so that they can be more relevant to peoples’ needs such as her
own, given her son’s condition is quite rare.

• In the SMART Tips section of the Keeping Hope letter, CM did not find
the “Make a positives and negatives list” and the “Set short-term goals”
points to be relevant to caregivers of individuals with acquired brain injury
because she felt it would be easier to just cope with things as they come
along instead of risking overthinking about the future.

“It was useful overall, but I would like
to see contacts for if a person needed
help with something.” [WM] (referring
to the Keeping Hope letter)

Usefulness • Additional links were added to the end of the health letters under the Re-
sources section of the Keeping Hope and Stigma letters to make them more
useful for caregivers needing more information on a specific topic.

—bQuality and credibility • The average response was very satisfied when caregivers were asked about
the overall quality and reliability of the health letters.

aSMART: specific, measurable, attainable, realistic, and time bound.
bNot applicable.
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Results

Content
All caregivers made positive comments about the health letter
content (see Tables 2 and 3), including the main body (first
page), the image, the specific, measurable, attainable, realistic,
and time-bound (SMART) Tips, the assessment, the Personal
Account, and the Resources. Some minor, content-specific
suggestions regarding each section were made. For example,
RM felt that making major life changes during a stressful and
tumultuous caregiving period would not be realistic for most
caregivers. She felt that the actionable suggestion in the Anxiety
letter “Limit caffeine and alcohol” would be a poor suggestion.
However, she also acknowledged that this would depend on the
severity and nature of the illness of the care recipient.

JM and DM both did not like the first suggestion in the SMART
Tips section of the Keeping Hope letter, “Accept your situation
and your role in it.” They found it too abrasive and
confrontational.

In the Keeping Hope letter, JM and DM also did not like the
last point in the SMART Tips section, “Identify and use your
supports,” and the last bullet point in the first page (main body)
section “Connecting with your outside support system...engage
in community activities.” JM felt that these were not attainable
or realistic because they are outside of the caregiver’s control:
“You can try to connect with them, but if they aren’t there for
you, they’re not, and you should go find support in other places,
where people can relate, and they’re not scared of your
situation.” JM said “you can do that if you have time, and if
you live in a place where there are community activities, but a
lot of people don’t. You need the time, the energy, the
resources.”

JM also did not like the suggestion of the Keeping Hope letter:
“Accept the things you cannot change, such as the course of
your loved one’s illness.” JM found it too simplistic, negative,
and “bossy” because “there’s some things you can change, but
you don’t know it until you have enough information. This is
why it is critical to persist to inform yourself as much as
possible. That means finding people who can help you.” JM,
WM, and CM did not like the suggestion of the Keeping Hope
letter about connecting with a higher power because they felt
that this would not be useful or relevant for many caregivers
(Table 3).

AB, RM, and SK suggested modifying the font and colors of
the figure in the Depression health letter and simplifying the
figure’s text to improve its readability. ME suggested changing
the title of the Background Information section to Resources to
increase its understandability.

SL suggested the signs and symptoms of anxiety be placed on
the first page of the Anxiety health letter. DM suggested that
caregiver stigma be defined more clearly in the Stigma health
letter.

Overall, caregivers were very pleased with the completeness of
the health letters. However, a common theme regarding the
completeness of the letters was that caregivers wanted more
information on solutions, such as more coping skills, treatments,
and resources for anxiety and depression (SL, RM, AB, and
ME). Participants felt that the health letters should overall be
more actionable. For example, RM said “Don’t tell people what
they already know. Identify the issue and provide a solution!”

Furthermore, AB and SK suggested that both the Anxiety and
the Depression letters deemphasize the role of antidepressant
medications as a treatment. They did not want the health letter
to make it seem like the first treatment option for anxiety or
depression in caregivers is medication. In the list of treatment
options, instead of antidepressants being listed first, talk
therapies, then, caregiver support groups, and finally,
antidepressant medications were listed.

SL suggested adding in more details to the Personal Account
section about the name and age of each caregiver.

Participants found the health letter content quite useful.
Although some caregivers did not find certain content relevant
to their situations, they recognized that it might be relevant to
caregivers more generally. For example, RM found the Anxiety
letter content not relevant to her personally but stated that it
would be relevant within the “broader caregiving community.”
In addition, in the SMART Tips section of the Depression letter,
RM suggested adding a tip about boundaries.

To make the content of the assessment more relevant in the
Anxiety letter, several participants suggested including more
response options in the scale. Instead of having just 4 response
options, participants suggested adding an option between not
at all and several days. An in-between rating was also suggested
for the “Rate our Newsletter” section, between the yes and no
options (Textbox 2).

Of all of the caregivers, JM and CM were the least satisfied
(they selected the moderately satisfied option) with the
usefulness of the health letters they read (the Keeping Hope and
Stigma letters) because they did not think we could make a
health letter that is relevant and useful for all types of caregivers,
given that caregiver experiences are so diverse: “Trying to
produce newsletters for a one-size-fits-all is going to be tough”
(CM). It is also relevant to note that JM and CM were the most
burdened caregivers in the sample based on the length of time
they had spent caregiving in years (see Table 1).

The average response for the quality and credibility of the health
letter content was very satisfied (see Tables 2 and 3). The
Resources section helped to increase the credibility of the health
letter content. Participants appreciated seeing the additional
references. Even if they indicated they would not actually use
them, they found it important that they be included. KL reported
that she was extremely satisfied with the letter quality. She
found the health letters better than any of the other materials
she had read before.
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Textbox 2. Changes made to the design and format (ie, to the template) of the series.

• The font of the letters was changed to Arial (from Hoefler text; based on the suggestion by KL).

• The title, subtitle, and section headings were changed from blue and black to dark red (to increase consistency of the colors throughout the letter).

• The font of the titles was reduced to size 40 and bolded. The subtitle fonts were increased to size 18 and bolded (to reduce the size discrepancy
between the title and subtitle and simplify the layout; based on the suggestions by CM, KL, AB, and WM).

• The Call to Action title was changed to SMART (specific, measurable, attainable, realistic, and time bound) Tips, bolded, and placed in all capital
letters. Its font was increased to size 16.

• Each suggestion in the SMART Tips sections was bolded and increased to size 14. The black text explaining each suggestion was changed to
font size 11 (not bolded).

• The entire letter template was changed to single spacing.

• The main body of text was made more concise, so that it all fit onto the first page.

• The title of the Background Information section was changed to Resources.

• The Rate Our Newsletter section title was changed to Rate Our Health Letter.

• Not applicable (N/A) was added as an option between yes and no in the Rate Our Health Letter section.

• The yes, N/A, and no response options in the Rate Our Health Letter section were adjusted so that they lined up for each of the 3 questions in
this section.

• The first name and age of the caregiver were added in to each Personal Account (based on the suggestion by SL).

Design and Format
Participants generally provided positive feedback about the
design and the layout. Participants were satisfied with the length
of the letters; 3 pages was the optimal length suggested by the
majority of participants.

CM and KL suggested the design and layout of the health letters
be simplified (Textbox 2). CM suggested the fonts be more
consistent on the first page. This was in reference to the size
discrepancy between the large red “90SECOND CAREGIVER”
title and the small blue subtitle beneath it. AB, WM, CM, and
DM suggested that the “90SECOND CAREGIVER” title be
bolded, that the blue subheading beneath the title be a larger
font, and that the SMART Tips section (on the first page) be
more actionable. KL suggested that the font of the health letters
be increased and changed to a more readable font, such as Arial
(Textbox 2).

CM and WM felt that the SMART Tips should be on the
left-hand side of the page at the beginning and that the main
body should be underneath. On the contrary, SK suggested that
the SMART Tips section be moved more to the right to make
it clearer to the reader that the main body section should be read
first.

RM, ME, and WM found that the SMART Tips provided a good
summary of the content of each health letter, which was helpful
because the reader could read this first to decide if they want
to read the entire letter (they may not want to read it all if they
do not find it relevant for their needs). ME also felt that having
more of the main body section content in point form would
make the material more readable, increasing its learnability.

All changes to the template of the series (as opposed to minor,
content-specific changes) were implemented only upon
consultation and agreement among the principal investigator,
the editor in chief, and the principal scientist of the series
(Textbox 2).

Likes and Dislikes (Secondary Objective)
Regarding the format and content, participants did not like that
only 4 response options were present in the rating scale for the
Anxiety health letter. Overall, participants liked that each main
body section was comprehensive, providing a good overview
of each topic and referring to real-world statistics. However,
some participants mentioned they would like the main body
section to be more oriented toward solutions to anxiety and
depression rather than explaining the problem itself. Participants
also enjoyed reading the Personal Account section. RM stated,
“it is always interesting to hear other peoples’ stories.”
Participants appreciated the fact that references were included
because this increased the overall quality and credibility of the
health letters.

RM did not like the suggestions in the Depression letter (relating
to sleep, social activities, and self-care) because she thought
they would be too unrealistic and unattainable for caregivers in
situations such as her own, caring for an acutely and severely
ill child with extended, frequent hospital stays. However, RM
was one of the most burdened caregivers in the sample (60 hours
of caregiving per week), so her situation may not be
generalizable to most caregivers.

Overall, the SMART Tips and the Personal Account were the
sections of the letters that participants liked the most. KL stated
that the Personal Account “validates how people are feeling and
what they are dealing with.”

Regarding the main body section of the Keeping Hope letter,
JM said: “it is burdensome for caregivers to be reading such
negative content. There are too many negative elements that
aren’t helpful.” She also did not like the assessments, because
she did not feel they could add anything in terms of addressing
caregiver burden and the burden of stigma (particularly in the
Stigma health letter). However, JM enjoyed the Personal
Account section and the SMART Tips, particularly the location
of the SMART Tips within the health letters, and its clarity. She
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also had quite a few specific suggestions to help improve each
SMART Tips point in both health letters that she read. For
example, she felt that the first point in the SMART Tips section
of the Stigma letter “Educate others” might not be specific
enough or attainable because she believes that most people are
not open and willing to listen, and this advice would be more
difficult for introverted caregivers to follow. She also felt the
second point in the SMART Tips of the Stigma letter, “Don’t
be Shy...Make sure to bring your loved one to gatherings” was
too simplistic and unrealistic (ie, there are too many barriers to
caregivers actually implementing this advice). She felt that

telling a caregiver who is introverted “don’t be shy” is like
telling someone with depression to just “get over it.”

JM and DM both did not like the graphic in the Keeping Hope
letter because they felt it was too dark and pessimistic.

Additional Topics Suggested (Secondary Objective)
Textbox 3 lists all the additional topics that participants
mentioned that they would like to see if they were subscribers
to the series in the future. Furthermore, all the caregivers, except
for 1 (CM), expressed an interest in becoming subscribers to
the 90Second Caregiver series in the future.

Textbox 3. Additional topics suggested.

• Caregivers of the sandwich generation

• Caregiving and finances

• Caregiving for children

• Perfectionism in caregivers

• Insomnia in caregivers

• Faith in caregivers

• Social isolation in caregivers

• Caregiver support groups or the importance of a support system in caregivers

• Caregiver burnout

• How to actively participate in your loved one’s health care

• How to balance caregiving with being a parent

• How to deal with setbacks or relapse in recovery

• How to empower and educate yourself as a caregiver

• How to engage your loved one (the care recipient) in their health care

• Finding resources for help as a caregiver

• How to handle negativity as a caregiver, especially in the care recipient

• Supporting an adult survivor of acquired brain injury, for example, with independence, romantic relationships, and workplace discrimination

Discussion

Principal Findings
The main outcome of the study was to assess and consequently
improve the usability of 90Second Caregiver based on caregiver
input. Usability in this study was assessed in terms of the themes
of understandability, learnability, completeness, practical
relevance, usefulness, and quality and credibility of the health
letter content, as well as design and format. Findings reinforced
the fact that 90Second Caregiver is a very user-friendly,
learnable, and useful series of health letters. Caregivers were
very satisfied with both the content and design of the series.
Participants found the reading level acceptable (eg, no unfamiliar
terms), and they found the content provided an excellent
summary of each health letter topic. The majority of participants
found the information useful and relevant to their needs as
caregivers, and they were satisfied with the content’s credibility.

Some letter-specific changes as well as template changes were
suggested and implemented based on the feedback data of
participants. On the basis of participant feedback, the content

of the health letters will be changed to specify that the letters
should (1) contain specific, measurable, attainable, realistic,
and time-bound tips; (2) be objective, empowering, positive,
and optimistic; (3) avoid overly bossy language or polarizing
topics; (4) avoid suggesting changes that require significant
financial investment or travel time; and (5) ensure that the main
body section is solution oriented instead of explanation based.
Textbox 2 provides a summary of the changes implemented to
the template of the series based on participant feedback and the
principles of persuasive design, such as making sure that the
SMART tips are fitting suggestions that can be used successfully
by caregivers and that the health letters are visually attractive
in addition to being trustworthy [20].

A relationship was observed between the perceived usefulness
of the letters and the burden of caregiving in this sample.
Caregivers who were more burdened (RM, JM, and CM), based
on the length of time they spent caregiving per week and/or the
length of time in years that they had been caregiving, tended to
be more critical of the health letter content, finding it less useful
and relevant. For example, RM was one of the most burdened
caregivers of the sample, spending 60 hours a week caregiving,
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so her situation may not necessarily be the most representative
of a typical caregiver or subscriber to 90Second Caregiver.

If this finding is confirmed with a larger sample, it may be best
to target the current letters toward individuals who are relatively
new to caregiving or part-time caregivers. In addition, a different
approach may be needed for caregivers who are more burdened
because the caregivers who were overly critical tended to find
the content of the letters less useful and feasible. This new
approach could be needed because these caregivers may simply
be too burnt out from the demands of caregiving to truly
appreciate, retain, and apply the health knowledge in the letters,
or they may be so experienced in their caregiving role that they
find the letters redundant. To better address the needs of these
caregivers, a new approach could involve pairing the 90Second
Caregiver letters with another distance-delivered intervention,
such a Web-based weekly stress-management health letter.

Many participants commented that they appreciated being
included in this project and provided with the opportunity to
vocalize their feedback and sharing how it was related to their
specific caregiving experiences.

Limitations and Strengths
One limitation of this study is that social desirability bias might
have influenced the way that participants responded to the
interview questions. In other words, participants may have
overemphasized the positive features of the health letters and
omitted certain usability issues or factors that they disliked
about the letters to please and impress the interviewer [21]. This
potential bias was minimized by verbalizing to participants to
not worry about hurting the investigator’s feelings and
encouraging them to give their honest thoughts during the
interview. Confirmation bias, the tendency to interpret data in
a way that confirms the researchers’ pre-existing beliefs about
the usability of the health letters, might have also been a risk
to the validity of the results [21]. This potential bias was
addressed by having a second researcher review the usability
themes and categories that emerged from the thematic analysis
of the interview transcripts.

Another limitation was that not all the changes proposed by the
caregivers were able to be implemented because of
inconsistencies in the feedback provided [13]. A larger sample

size may have clarified some of these inconsistencies, but it
was not possible to implement it in this study because of time
constraints.

Another limitation was that more than half of the participants
had a university qualification and/or worked in a health-related
field. This could explain why some of the participants were
overly critical of both the design and the content of the letters.

A significant strength of this study was that triangulation (ie,
both the concurrent think aloud method and retrospective
questioning) were used to assess caregivers’ usability
experiences [16,22]. Triangulation is a means to assess outcomes
from multiple perspectives to ensure that the usability findings
are reliable (ie, consistent, reproducible, and repeatable) and
valid (trustworthy, credible, and accurate). Another strength
was that caregivers in our sample represented a broad range of
ethnic and sociodemographic groups, with a variety of
caregiving backgrounds and experiences.

Conclusions
In conclusion, the findings showed that health information for
caregivers is most usable when it is delivered in a
solution-oriented (as opposed to a fact-based) manner.
Incorporating principles of SMART goals may also be useful
to improve usability.

The results of this study may be the building blocks for the
examination of other eHealth information formats, making them
valuable to future researchers testing the usability of health
information products. The approach that we took in designing
the 90Second Caregiver letters, and in subsequently testing their
usability, has 3 main benefits. First, it appears to be useful for
examining the format and delivery of health information (which
is an understudied domain in health research). Second, it is
useful for usability hypothesis generation (however, our present
90Second Caregiver design and delivery approach may not be
useful for highly burdened caregivers or those who have been
caregiving for many years). Third, our approach can generate
information that is useful for a similar set of products (ie, health
letters targeted toward other conditions/populations, such as
90Second Parent or 90Second Cannabis), even though we used
a relatively small sample from our larger repertoire of health
letters for this study.
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Abstract

Background: The Turkish translation of the Dutch Talking Touch Screen Questionnaire (TTSQ) has been developed to help
physical therapy patients with a Turkish background in the Netherlands to autonomously elucidate their health problems and
impairments and set treatment goals, regardless of their level of health literacy.

Objective: The aim of this study was to evaluate the usability of the Turkish TTSQ for physical therapy patients with a Turkish
background with diverse levels of health literacy and experience in using mobile technology.

Methods: The qualitative Three-Step Test-Interview method was carried out to gain insight into the usability of the Turkish
TTSQ. A total of 10 physical therapy patients participated. The interview data were analyzed using a thematic content analysis
approach aimed at determining the accuracy and completeness with which participants completed the questionnaire (effectiveness),
the time it took participants to complete the questionnaire (efficiency), and the extent to which the participants were satisfied
with the ease of use of the questionnaire (satisfaction). The problems encountered by the participants in this study were given a
severity rating, which was used to provide a rough estimate of the need for additional usability improvements.

Results: No participant in this study was able to complete the questionnaire without encountering at least one usability problem.
A total of 17 different kinds of problems were found. On the basis of their severity score, 3 problems that should be addressed
during future development of the tool were “Not using the navigation function of the photo gallery in Question 4 causing the
participant to not see all presented response items;” “Touching the text underneath a photo in Question 4 to select an activity
instead of touching the photo itself, causing the activity not to be selected;” and “Pushing too hard or tapping too softly on the
touch screen causing the touch screen to not respond.” The data on efficiency within this study were not valid and are, therefore,
not reported in this study. No participant was completely satisfied or dissatisfied with the overall ease of use of the Turkish TTSQ.
Two participants with no prior experience of using tablet computers felt that, regardless of what kinds of improvement might be
made, it would just be too difficult for them to learn to work with the device.

Conclusions: As with the Dutch TTSQ, the Turkish TTSQ needs improvement before it can be released. The results of this
study confirm the conclusion of the Dutch TTSQ study that participants with low levels of education and little experience in using
mobile technology are less able to operate the TTSQ effectively. Using a Dutch speaking interviewer and Turkish interpreter has
had a negative effect on data collection in this study.

(JMIR Form Res 2020;4(2):e14189)   doi:10.2196/14189
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Introduction

Background
In the past three decades, health care provision in the
Netherlands has evolved from a paternalistic to a
patient-centered care approach. Since 1995, the government has
introduced a series of laws and regulations aimed at increasing
the autonomy and self-determination of patients [1]. Even today,
policy makers, institutions, and health care professionals strive
to further develop shared decision making and self-management
in patients. Patients are increasingly expected to behave as active
partners in encounters with health care professionals [2]. Not
all patients are able to take on such a role. An important
undermining factor is inadequate health literacy [3-5], which
applies to 36% of the Dutch population [6].

Health literacy is defined as the cognitive and social skills that
determine the motivation and ability of individuals to gain access
to, understand, and use information in ways which promote and
maintain health [7]. The concept contains cognitive and
noncognitive aspects [8]. Cognitive aspects are referred to as
“the capacity to think” and comprise functional skills such as
literacy, numeracy, and information processing. Noncognitive
aspects are referred to as “the capacity to act” and comprise
skills such as goal setting, making a plan, and taking action [9].
Having the capacity to think and to act are equally important
preconditions for patients taking on a proactive role during
encounters with health professionals [8]. The majority of health
literacy interventions, however, are aimed at improving
cognitive skills [10-18]. To create a successful health literacy
intervention, developers should (1) try to best fit the needs of
persons with inadequate health literacy by incorporating
members of the target group into their design team and (2) focus
on noncognitive, as well as cognitive, aspects of health literacy
[11]. On the basis of the results of current research, the
possibilities of training noncognitive skills are expected to be
limited [9]. This may mean that interventions aimed at
increasing “the capacity to act” should not be focused on
training noncognitive skills but on supporting them. This was
exactly what the initiators of the development of the Dutch
Talking Touch Screen Questionnaire (TTSQ) had in mind [19].

The Dutch TTSQ has been developed to help Dutch physical
therapy patients, regardless of their level of health literacy, to
elucidate their health problems and impairments, and set
treatment goals. A total of 10 low-literate persons were involved
in the development process of the prototype. In this prototype,
which runs on a tablet computer, plain language and
self-explanatory scales were used, alternatives to text were
offered (eg, audio, pictures, and clips), and easily accessible
background information on the questionnaire’s rationale was
provided. The development of the prototype of the Dutch TTSQ
was described in detail in the study by Cremers et al [19]. It
was pretested for usability [20] and face validity [21]. The
results of both studies were promising but showed the need for
further development.

Alongside the Dutch version, a Turkish version was developed.
Development of this was seen as a starting point for
development of other language versions. The initiators started
with the Turkish version because people with a Turkish
background form the biggest minority group in the Netherlands
(about 400,000 people, 2.3% of the total population) [22].
Approximately one-third of the Turkish people aged between
15 and 65 years in the Netherlands only went to primary school,
compared with 6% of the Dutch majority population [23]. The
proportion of Turkish people with low literacy and low health
literacy is unknown but, as education and literacy are very
strongly associated [24,25], one can assume that low literacy
and low health literacy are overrepresented in the Turkish
minority group. Most people with low literacy are not digitally
skilled [26], and recent studies found ethnic and socioeconomic
differences in the use of mobile technology [27,28]. Therefore,
it is to be expected that a relatively large proportion of this target
population has little experience of using mobile technology.
This may be a complicating factor in the use of the Turkish
version of the TTSQ.

Objective
The aim of this study was to test the prototype of the Turkish
TTSQ within the physical therapy context to see which parts
of the prototype needed adjustment to increase user-friendliness
for physical therapy patients with a Turkish background,
regardless of their level of health literacy or experience of
operating mobile technology.

The research question underlying this study was “What is the
usability of the prototype of the Turkish TTSQ for physical
therapy patients with a Turkish background with diverse levels
of health literacy and experience in using mobile technology?”

Methods

Design
A qualitative descriptive case study [29] was carried out. Data
were collected and analyzed as in the study on ease of use of
the Dutch version of the TTSQ [20]. Data on the way
participants operated the Turkish TTSQ were collected through
the Three-Step Test-Interview (TSTI) method [30]. This method
includes both think-aloud and retrospective probing techniques.

Definitions
Usability was defined by the International Standards
Organization as “the effectiveness, efficiency and satisfaction
with which specified users can achieve goals in particular
environments” [31].

Effectiveness is the accuracy and completeness with which users
achieve certain goals [32]. In this study, rates and severity of
problems were used as primary indicators of effectiveness.

Efficiency is the relation between the accuracy and completeness
with which users achieve certain goals and the resources
expended in achieving them [32]. In this study, task completion
time was used as an indicator of efficiency.
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Satisfaction is the users’ comfort with and positive attitudes
toward the use of a system [32]. In this study, participants were
interviewed about their satisfaction with the ease of use of the
Turkish TTSQ. Ease of use was defined as the degree to which
the use of a particular system is free from effort [33].

Setting and Participant Selection
Recruitment took place in 12 primary care practices in deprived
areas of Utrecht, the Netherlands. Potential participants were
invited by their physical therapist to participate in this study.
Researcher SB was a native Turkish speaker with a Turkish
background and employed as a physical therapist in one of the
recruiting practices. No other recruiting therapists had Turkish
backgrounds or spoke Turkish. Each recruiting therapist shortly
explained the goal of the study to potential participants and
provided them with Turkish and Dutch versions of a flyer and
information letter. The flyer contained a brief summary of the
background and goal of the research project and an invitation
to its readers to read more about the project in the accompanying
information letter. Both versions of the flyer and information
letter were written in plain language. If patients were interested
in participating, their therapist asked permission to give their
contact information to the researchers. If patients spoke and
understood Dutch, researcher MW contacted them by telephone;
otherwise, researcher SB contacted them. During the telephone
conversation, the researchers invited questions, checked that
patients understood what was being asked of them, and checked
that inclusion criteria were met. Inclusion criteria were: aged
18 years or older, able to understand the Turkish language, and
both parents born in Turkey. The sampling procedure was aimed
at getting a sample of 6 to 12 participants, typical for formative
usability testing of devices such as the TTSQ [34] because it
would reveal the most important points needing improvement
for further development of a tool without the risk of unnecessary
expenditures [35]. Data collection was stopped when a good
balance was reached in terms of age, gender, level of education,
level of functional health literacy, and prior experience with
using a tablet computer. Throughout the recruitment process,
the recruiting physical therapists were constantly kept informed
about the profiles of participants the researchers were looking
for.

Content of the Turkish Talking Touch Screen
Questionnaire
The prototype of the Turkish TTSQ (see Multimedia Appendix
1) is a direct translation of the Dutch TTSQ [19-21], which is
described in detail in the methodological sections by Welbie et
al 2018 and 2019 [20,21].

Translation of the Dutch TTSQ into Turkish was done by a
native Turkish speaker who worked as a Turkish language
teacher in the Netherlands. Comprehension of the translated
text was tested by researcher TC, a native Turkish speaker with
a Turkish background. She asked 7 non-Dutch–speaking women,
who were born in Turkey and now lived in the Netherlands, to
read the written text, listen to the spoken text in the Turkish
TTSQ, and explain to her what they thought was meant by the
questions and answer options. The 7 women had finished
primary school at most and were following different kinds of
courses (such as cooking and handicraft) together at a mosque

in Utrecht. The 7 Turkish female testers had no problems
understanding both spoken and written text. An overview of all
types of screens is given in Screenshots 1 to 16 in the
Multimedia Appendix 1. The 8 questions of the questionnaire
can be found in Multimedia Appendix 1: screenshots 2, 3, 4, 7,
9, 11, 12, and 13.

Data Collection and Procedures
Data collection took place at the physical therapy practice or
the participant’s home, depending on the preference of the
participant. Researchers MW and SB were present. Researcher
MW was in the lead during the interviews. She communicated
in Dutch during the whole meeting. Researcher SB functioned
as an observer as well as an interpreter when participants spoke
Turkish. As an interpreter-researcher, SB did not interfere in
the conversation but solely acted as an intermediary. Participants
spoke Dutch, Turkish, or a mixture of both languages, depending
on their preference and abilities. At the end of the interview,
researcher SB asked complementary questions if some
information was lacking. When SB asked these questions in
Turkish, he directly translated them and later the answers given
by the participants into Dutch so that researcher MW could
closely follow what was said.

The following data-gathering steps were taken according to the
TSTI method [30]:

• Step 1: All participants were observed by researchers MW
and SB while they were completing the Turkish TTSQ.
During the completion of the questionnaire, they thought
out loud. When participants spoke Turkish or used some
Turkish words, researcher SB took on the role of interpreter
and translated the text into Dutch. This step was aimed at
collecting observational data on the usability of the Turkish
TTSQ. The data collected consisted of 2 types: (1)
observations of participants’ behavior and (2) think-aloud
data. A video recording was made of this interview step.
The video camera was aimed at the tablet computer and the
hands of the participant while operating the screen. In
addition, both researchers MW and SB took real-time notes
for use during the following steps of the interview as well
as for later analysis. The researchers wrote their notes down
on hard copies of screenshots of the Dutch TTSQ, which
were printed next to the identical screens of the Dutch
questionnaire, so researcher MW was able to read the
question and answer options in Dutch. Researchers MW
and SB noted problems with operating the tablet computer,
including using the touch screen, navigating through the
questionnaire, understanding the task given in each screen,
selecting response items, using the correction function, and
use of the stop and help buttons.

• Step 2: Researcher MW interviewed each participant after
they had finished completing the Turkish TTSQ. Data
collection during this step was exclusively focused on filling
possible gaps and checking the observational data collected
during step 1. An audio recording was made of this
interview step.

• Step 3: During step 3 of the TSTI, researcher MW
conducted a semistructured interview aimed at eliciting
experiences and opinions of participants. At the end of the
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interview, researcher SB asked complementary questions,
if he felt it was necessary, to get complete and rich data.
When participants encountered problems in operating the
Turkish TTSQ, they were asked what they thought the exact
nature and possible cause of each type of problem was. In
addition, they were asked how they tried to overcome the
problem and if they had suggestions for making it easier to
operate the Turkish TTSQ at this point. Afterwards, the
participants were questioned about their satisfaction
regarding the overall ease of use of the Turkish TTSQ. The
participants were encouraged to report feelings, express
opinions, state preferences, and make recommendations.
An audio recording was made of this interview step.

When the interview was finished, demographic data, data on
self-reported experience with using a tablet computer,
self-reported health, and functional health literacy measured
with the Set of Brief Screening Questions-Dutch version
(SBSQ-D) [36] were collected (see Tables 1 and 2). The
SBSQ-D is the Dutch version of Chew’s SBSQ. This tool
consists of the following 3 statements: “How often do you have
someone help you read hospital materials?” “How confident
are you filling out medical forms by yourself?” and “How often
do you have problems learning about your medical condition
because of difficulty understanding written information?” The
combined item-responses result in a subjective health literacy
score [37,38]. The SBSQ-D was conducted orally by researcher
SB who translated the statements into Turkish if necessary.

Analyses
Data were analyzed using a thematic content analysis approach
[39]. A total of 4 types of data were analyzed, which were as
follows: (1) video recordings of the completion of the
questionnaire, (2) field notes of the observed participant
behavior, (3) transcriptions of the Dutch spoken text within the
video and audio recordings, and (4) background information
regarding educational level, level of literacy, age, gender, and
prior experience using a tablet computer.

Only the Dutch spoken text within the interviews was
transcribed. After transcription, researcher TC listened closely
to the recordings while looking at the transcriptions of the Dutch
spoken text. When she disagreed with the translation made by
researcher SB during the interview, she added what she thought
was a more accurate translation to the transcript in a different
color. Afterwards, researcher TC and SB sought consensus on
the most accurate translation.

Researcher MW started the coding process by coding step 1 of
the interview directly on the video recordings, using MAXQDA
12 (VERBI Software). This was partly an inductive and partly
a deductive process. The deductive process consisted of using
the descriptions of the 13 usability problems found in the ease
of use study of the Dutch TTSQ [20] as codes. The inductive
process comprised open coding of new problems, statements
of the participants about the cause of these problems, and the
way they thought these problems could be avoided in the future.
In addition, statements of participants about satisfaction
regarding the ease of use of the Turkish TTSQ were coded, and
completion times were registered. After researcher MW finished
coding step 1 for 1 interview, she checked from the transcription

of steps 2 and 3 of that interview whether the problems were
described and spoken about in a way congruent with her analysis
of step 1. If not congruent, she watched the video again to see
if her initial coding for step 1 needed adjustment. In addition,
she coded the statements participants made during steps 2 and
3 about the causes of problems during completion of the Turkish
TTSQ and the ways they thought these problems could be
avoided. She also coded all statements of participants about
satisfaction with ease of use of the Turkish TTSQ.

Directly after coding all 3 parts of an interview, researcher MW
made a descriptive summary of that interview. Each summary
contained information on whether or not the questionnaire was
fully completed; if, when and why the stop function was used;
if, when and why the help function was used and whether this
was effective; the kinds of problems that occurred with the
operation; the completion times; and all emerging themes
regarding satisfaction with ease of use of the questionnaire. The
themes emerging in the summaries were supplemented with
related field notes and information regarding educational level,
health literacy level, age, gender, and experience in using mobile
technology. Afterwards, researcher MW compared this summary
with that made at the end of the interview to check for
inconsistencies. If any were found, she looked at all related data
again to see if her interpretation and coding of what had
happened and was said during the interview needed adjustment.

As the last step of the content analysis, researcher SB took on
the role of peer debriefer to test the emerged hypotheses and
see if they were reasonable and plausible to him. To get a good
understanding of how the hypotheses emerged, researchers MW
and SB looked at the summaries, codes, and raw data (transcripts
and videos) together. During their conversation, they constantly
and explicitly reflected on the influence their Turkish and Dutch
backgrounds might have had on their views on the data and
whether or not this made their interpretations of the data differ
at any point.

As a next step, researcher MW extracted the observed usability
problems from the summaries. MW reanalyzed the video
recordings to see how many times each problem had occurred
in total and per participant. After a full overview of problems
had emerged, she categorized the problems as low, medium,
serious, or critical as described by Nielsen and Loranger [40].
The scoring method was described in detail in Welbie et al [20].
Nielsen and Loranger recommend tackling only serious and
critical problems during the development of a digital tool
because those of low and medium severity are not worth tackling
from a cost-benefit perspective. Serious and critical problems,
however, can be so disruptive that they make users stop using
a tool or prevent them from even starting to use it [40].

During the whole course of the study, procedures, coding,
analysis steps, and interpretation decisions were discussed with
researchers HW and WD.

Transcripts were made in the Dutch language. Only quotes used
in this paper were translated from Dutch into English by
researcher MW and checked by researcher HW, who is a
bilingual speaker.
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Ethics
No external funding was received by the Utrecht University of
Applied Sciences to conduct this study. This study was
registered with the medical ethics committee of the Academic
Medical Centre of Amsterdam, which declared that it does not
fall under the scope of the “Medical Research Involving Human
Subjects Act.” The study was conducted according to the
principles of the Declaration of Helsinki [41]. All participants

provided written informed consent. The participants’ names
used in this study are all fictitious to protect their privacy.

Results

Study Population
A total of 10 physical therapy patients were included in this
study. Characteristics of the study population can be found in
Tables 1 and 2.

Table 1. Characteristics of study population (n=10).

ValueCharacteristics

53 (35-74)Age (years), mean (range)

Gender, n

6Male

4Female

Level of education, n

4Lowa

4Moderateb

2Highc

Functional health literacy level measured with Set of Brief Screening Questions-Dutch version [36]

5Adequate

5Inadequate

Prior experience operating a tablet computer, n

5Yes

5No

aLow: none or at most finished primary education.
bModerate: lower secondary education, (upper) secondary education, or post-secondary nontertiary education (including vocational education).
cHigh: tertiary education (bachelor’s degree or higher).
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Table 2. Characteristics per participant.

Prior experience using
a tablet computer

Self-reported
health status

Functional health literacy level measured with
Set of Brief Screening Questions-Dutch version
[36]

Level of edu-
cation

Age
(years)

Gender (F: fe-
male and M:
male)

Pseudonym

NoPoorInadequateLowa74FMeryem

NoPoorInadequateLowa71MMert

NoSatisfactoryInadequateLowa65FCeyda

YesPoorInadequateLowa44FGizem

NoGoodInadequateModerateb59MMemhet

YesSatisfactoryAdequateModerateb38MBerat

YesGoodAdequateModerateb40FElif

NoGoodAdequateModerateb48MEren

YesGoodAdequateHighc52MImraam

YesGoodAdequateHighc35MOnur

aLow: none or at most finished primary education.
bModerate: lower secondary education, (upper) secondary education, or postsecondary nontertiary education (including vocational education).
cHigh: tertiary education (bachelor’s degree or higher).

Effectiveness
Of the 10 participants, 2 managed to complete the questionnaire
fully. Both had prior experience with operating tablet computers
(see Table 3). Ceyda (age 65 years) and Meryem (age 74 years)
left all questions open, and Mehmet (age 59 years) stopped

completing the questionnaire at question 5. All 3 were
inexperienced in operating tablet computers. Inexperienced Eren
(age 48 years) and Mert (age 71 years) and experienced Imraam
(age 52 years), Elif (age 40 years), and Gizem (age 44 years)
went through the whole questionnaire but unintentionally left
1 or more parts incomplete.

Table 3. Prior experience with using a tablet computer in comparison with ability to fully complete the Turkish Talking Touch Screen Questionnaire.

Fully completed, nNot fully completed, nPopulation

05No prior experience using a tablet computer (n=5)

23Prior experience using a tablet computer (n=5)

28Total population (n=10)

Unintentionally Unanswered (Parts of) Questions
Inexperienced Eren (age 48 years) and Mert (age 71 years) and
experienced Imraam (age 52 years), Elif (age 40 years), and
Gizem (age 44 years) failed to fully complete the Turkish TTSQ
because they failed to select answer options and/or

unintentionally skipped questions because of problems such as
tapping on the text underneath a photograph instead of on the
photograph itself and by double-tapping on the next button (see
problems 1, 3, 4, and 5 in Table 4). None of the participants
noticed they had failed to select answer options or skipped
questions while they were completing the questionnaire.
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Table 4. Frequency and severity of problems encountered during the completion processes for all participants.

Severity
rating

Number of times the
problem occurred

Number of participants who
encountered the problem

Problem

Low221. Accidentally skipping a screen by double-tapping the “next” button

—a002. Double-tapping an answering option causing activation and deactivation of
the answer of choice

—003. Skipping a screen by accidentally touching the next button with the palm of
the hand

Serious2254. Not using the navigation function of the photo gallery in question 4 causing
the participant to not see all response items

Critical1045. Touching the text under a photo in question 4 to select an activity, instead of
touching the photo itself, causing the activity not to be selected

Low116. Not able to see whether or not a selected answer is activated (not accentuated
enough)

—007. Not knowing how to get to the next screen

Serious1988. Pushing too hard or tapping too softly on the touch screen so that it does not
respond

Medium339. Not able to correct a wrong answer

Low1110. Not reading the text above the photos in question 5, causing the participant
to continue the task given in question 4

Low1111. Not noticing that the multiple numeric rating scale “effort” scores in question
8 are related to different activities, which in error results in identical scores for
different activities

Low1112. Mistakenly scoring the mirror image in the body chart in question 2

—0013. Scoring (serial) questions that do not apply to the participants’ situation
(forced by the software)

Low2214. Using navigation function question 4 to try to get to the next screen.

Medium2215. Not knowing how to enter an answer into the TTSQb

Medium2216. Not being aware of the existence of the “help” function

Low2217. Entering more than one answer into an NRSc causing the TTSQ to select
only the last entered answer

Medium2118. Activating the “stop” function accidentally by touching it with the palm of
the hand holding the tablet

aThis problem was found in the study on the Duth Talking Touch Screen Questionnaire [20], not in this study.
bTTSQ: Talking Touch Screen Questionnaire.
cNRS: Nummeric Rating Scale

Stopped Completing Prematurely
Inexperienced Ceyda (age 65 years) read the first question “Do
you have pain” (see Multimedia Appendix 1, screenshot 2
“Pain”). She was very doubtful about what answer would be
right because her pain had decreased since her first physical
therapy visit. She gave back the Turkish TTSQ to the researcher
without answering the question because she was not able to
decide on her answer, and skipping the question was not a
possibility. Afterwards, during interview step 3, she told the
researcher that she did not know that the red square with “yes”
in it and the green square with “no” in it were “buttons,” which
she could have tapped to insert an answer.

Inexperienced Meryem (age 74 years) did not know what to do
with the tablet. She read the first question and then spoke
directly to researcher MW to give the answer. When the

researcher asked her what she thought she should do next, she
answered:

Well, I hope to benefit from the therapy. That’s what
I am going for [Meryem, age 74 years]

When the researcher then asked her if she had any idea what
she should do with “the screen,” she seemed to get somewhat
nervous and almost whispered:

I don’t know, I do not know what to say [Meryem,
age 74 years]

Inexperienced Memhet (age 59 years) managed to get to
question 4 without encountering any serious or critical usability
problems. In this question, he was asked to select photographs
of activities in which he was limited (see Multimedia Appendix
1, screenshot 7 “Activity ‘lying”). Memhet tapped on the text
beneath the photographs most of the time instead of on the given
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photographs. He did not notice that this was not sufficient to
select the answering option and therefore, thought that he had
selected far more photos than he actually had. In question 5, he
was asked to select the 3 activities that were most important to
him out of those he selected in answer to question 4 (see
Multimedia Appendix 1, screenshot 9 “Most important
activities”). As most of his answers had not actually been
“selected,” he only saw a fraction of his “activity selection.”
This confused him. He thought he had misunderstood the
question. He did not know how to answer it. After he
unsuccessfully tried to skip the question by tapping on the “next”
button, he stopped completing the questionnaire by handing it
back to the researchers.

Frequency and Severity of Problems Encountered
Even though 2 participants were able to complete the Turkish
TTSQ fully (see Table 3), no participant completed it without
encountering any problems. A complete overview of the
frequency and severity of all problems encountered during
operation of the Turkish TTSQ can be found in Table 4.

Efficiency
Because of the need to translate the “spoken out loud thoughts”
of participants into Dutch, the completion time was lengthened.
As a result, the collected data on efficiency were not valid and
will not be reported in this paper.

Satisfaction

Positive Remarks
No participant was distinctly positive or negative about the
overall ease of use of the Turkish TTSQ. Out of 10 participants,
5 made positive remarks on the way the user interface was
designed and on the short completion time.

These visual images are appealing and make it “come
to life”. [Imran, age 52 years]

Experienced Onur (age 35 years) was positive about the regular
overviews of given answers, and inexperienced Eren (age 48
years) was positive about the short length of the questionnaire.

Recommendations for Improvement
Out of 10 participants, 9 formulated recommendations for
improvement. Most mentioned recommendations were improved
accentuation of the activated response items, give a complete
overview of activities to choose from in answer to question 4,
and shorten the instruction clips by limiting the information to
the main issues.

Inexperienced Seyda (age 65 years) and Meryem (age 74 years)
had trouble concentrating on the information in the introduction
clip, as did others. However, they were not sure if limiting the
amount of information or length of the clip was going to help
them. They felt it would just be too difficult for them to learn
to work with the Turkish TTSQ, regardless of improvements
on its usability. They linked their lack of ability to comprehend
and remember the instructions given on their lack of experience
with operating tablet computers, their older age, and their health
status.

Experienced Berat (age 38 years) recommended limiting the
text above the overviews. For example, he suggested deleting
the first sentence from the text: “On this screen you see all the
activities that you selected in previous screens. These are the
activities in which you are limited. Is that right?” (see
Multimedia Appendix 1, screenshot 8 “Overview activities”).

Some participants suggested adding more advanced options to
the Turkish TTSQ. Experienced Onur (age 35 years) and Berat
(age 38 years) recommended a swipe function for the screens
that contained rows of activity photos. Experienced Elif (age
40 years) would have liked to see muscles in the body chart so
she would be able to indicate the location of her pain more
precisely. Like Elif, Onur and inexperienced Eren (age 48 years)
also wanted to be able to indicate the locations of their
complaints more precisely, but they suggested a function that
would enable them to zoom in on a specific body part.

Discussion

Principal Findings
In all, 2 participants, who had prior experience with using tablet
computers, managed to complete the questionnaire fully without
leaving any parts unanswered. No participant in this study was
able to complete the questionnaire without encountering a
usability problem.

A total of 17 different kinds of problems were found. Three
problems should be addressed during future development of the
tool based on their severity score [40]: “Not using the navigation
function of the photo gallery in Question 4 causing the
participant to not see all presented response items,” “Touching
the text underneath a photo in Question 4 to select an activity
instead of touching the photo itself causing the activity not to
be selected,” and “Pushing too hard or tapping too softly on the
touch screen causing the touch screen to not respond.”

No participant was distinctly satisfied or dissatisfied about the
overall ease of use of the Turkish TTSQ. Positive remarks were
mainly made on the user interface and the short completion time
of the Turkish TTSQ. The most frequently made
recommendations were improve accentuation of the activated
response items, give a complete overview of activities to choose
from in answer to question 4, and shorten the instruction clips
by limiting the information to the main issues. Two
inexperienced participants felt that, regardless of what
improvements might be made, it would just be too difficult for
them to learn to work with the device.

Strengths and Limitations
A strength of this study was the inclusion of 10 members of a
target population that is generally “hard to reach” for
researchers, including some of the most vulnerable subjects
within this population [42]. This made it possible to both collect
data from people who are rarely represented in research
populations and, at the same time, gather knowledge about the
effects strategic and methodological choices have on the quality
of research in such populations. Researcher SH played an
important role in the recruitment and data collection within this
study. His Turkish background and his being a native Turkish
speaker, combined with his network, status, and trustworthiness
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as a physical therapist working in the community, may have
had a positive influence on the willingness of potential
candidates to participate in this study [43]. This hypothesis is
reinforced by the fact that, although recruitment was done in
12 different physical therapy practices, 8 out of 10 participants
were recruited in the practice where researcher SH was
employed.

The positive effect researcher SH had on the sampling procedure
may also have had a downside. Despite all efforts of the
researchers to inform potential participants thoroughly and make
sure that participation was done voluntarily, the authority of
researcher SH as researcher and physical therapist [43] may
have caused participants to agree to participate too quickly
without really foreseeing what was being asked of them. The
majority of the participants seemed to have “a lot on their plate”
and were, therefore, not able to entirely focus on their tasks
during the data collection process. A total of 8 out of 10
participants reported multiple health problems. One participant
even ended the interview prematurely because it became too
much for her because of her physical and mental state. Another
participant, who reported 11 different kinds of health problems,
told the researchers that his biggest problem was not even his
health status but his poor financial situation. In hindsight, the
researchers got the impression that, for some, participation in
this study may have been too much to ask.

The bilingual research setting also brought some limitations to
this study. Apart from the translation lengthening the completion
time, 3 participants forgot to insert some of their answers during
the completion process, although they did formulate their
answers when thinking out loud. They all said they would not
have forgotten this in a “real life” physical therapy setting where
there would have been no observers or interpreters present and
they would not have been asked to think out loud. A total of 3
other participants said that the translation limited their ability
to concentrate on their task and thoughts. This may have caused
participants to make more mistakes than they would have done
had the whole interview been in the Turkish language.

Comparison With Prior Work
Although there is a considerable amount of overlap in the kind
and severity of problems encountered in the current and Dutch
TTSQ study [20], the participants of this study encountered
different kinds of problems and were less able to complete the
questionnaire fully than those in the Dutch TTSQ study. The
explanation for this can be found in the fact that, compared with
the Dutch study, the population of this study was less educated,
had lower health literacy, and had less experience with using
tablet computers. In this study, no participant was completely
satisfied or dissatisfied with the overall ease of use of the
Turkish TTSQ, although, in the Dutch TTSQ study, the
participants were not only very satisfied but their expectations
of ease of use of the tool were exceeded [20]. In contrast to the
Dutch TTSQ study, not all Turkish participants had the sense
of self-efficacy to be able to complete the Turkish TTSQ, no
matter what improvements might be made. The results of the
Dutch TTSQ study showed that participants with lower
education and less experience in using mobile technology were

less able to operate it effectively [20]. This is confirmed by the
results of this study.

Two earlier studies were found in which usability was part of
the assessment of a direct translation of a Talking Touchscreen
(TT) questionnaire, both published by Hahn et al [44,45]. In
the 2003 study, the usability components “satisfaction” and
“efficiency” were tested. In this study, 30 Spanish-speaking
patients with cancer completed a TT which contained the
Functional Assessment of Cancer Therapy-General (FACT-G)
[46] and the Short Form-36 Health Survey [47]. A total of 50%
(7/15) of the participants had lower than 7th grade education.
Satisfaction with ease of use and efficiency were tested by
presenting evaluation questions on the use of the TT followed
by a short debriefing interview. What is noticeable about the
satisfaction and efficiency results is that all 30 participants
reported that they thought of the tool as “very easy” or “easy
to use” and the completion “did not take too long,” whereas
57% (8/15) of participants with less than 7th grade education
and 14% (2/15) of the participants with more than 7th grade
education preferred an interviewer orally conducting the
questionnaire to use of the TT. Hahn et al [44,45] interpreted
these results in a positive way and reported that many patients
either preferred using the touchscreen rather than having an
interviewer ask the questions, or had no preference. Although
true for the more educated participants, the majority of the less
educated participants did not prefer using the TT. Hahn et al
[44,45] concluded their paper by stating that the “Talking
Touchscreen” will allow Latino patients with varying literacy
skills to be included more readily in clinical trials, clinical
practice research and QOL studies. This conclusion may be
too 1 dimensional, given the results they reported and the
methods they used. In the other study by Hahn et al, published
in 2010, only user satisfaction was tested [45]. In this study,
414 Spanish-speaking patients with cancer were included of
which 213 had low levels of literacy. The tested touch screen
system contained the FACT-G [46], SF-36 [47], and Standard
Gamble Utility Questionnaire [48]. The methods used to test
satisfaction about the ease of use were highly comparable with
the earlier study of Hahn et al [44]. Looking at the quantitative
results, one can conclude that, although satisfaction among the
majority of the participants was high, low-literacy participants
were less satisfied with the ease of use of the TT than were those
with high literacy. It is hard to compare the results of the studies
of Hahn et al with the results of this study because, although
the participants in their studies could ask for assistance from
the researchers during completion of the TT, participants in this
study did not receive any help at all. In the 2003 study, 60% of
participants received help from a researcher during completion
of TT; how many received help in the 2010 study was not
reported. It can be concluded that researchers in this study tested
and reported the usability of their tool much more thoroughly.
Although it is difficult to directly compare the results of the
Hahn et al studies with the current studies because of differences
in study setups and the detail in which results were reported,
the results of both Hahn et al studies seem to confirm our
findings that it is harder for less educated participants to use a
TT than for higher educated participants.
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Conclusions
Just like the Dutch TTSQ, the Turkish TTSQ needs
improvement before it can be released. The results of this study
confirm the conclusion of the Dutch TTSQ study that
participants with low education and little experience in using
mobile technology are less able to operate the TTSQ effectively.
Although the methodology of this usability study was very
thorough, using a Dutch-speaking interviewer and Turkish
interpreter has had a negative effect on data collection.

Directions for Future Research
The aim of the project, of which this study is a part, is to create
multiple language versions of the TTSQ to help Dutch physical
therapy patients, regardless of their level of health literacy, to
elucidate their health problems and limitations, and set treatment
goals. The results of both usability studies of the TTSQ show
that this should particularly be improved for the least skilled
future users. Therefore, the logical next step is adapting and
testing both language versions of the tool solely with
inexperienced users who have low literacy. When the pretests
show that future users at risk of exclusion are able to complete
the Turkish and Dutch versions of the TTSQ fully without
encountering serious or critical usability problems, pretests on
response processes should be conducted to get a first impression
of the face validity of both versions of the questionnaire [49].
In addition, the equivalence of both language versions should
be tested using item response theory [50]. Dependent on the
results of these response processes and item response theory
studies, cultural adaptation of the Turkish TTSQ may be needed
to avoid bias from cultural and linguistic effects on
interpretation, retrieval, judgment, and response selection, which
are the 4 phases of the response process as described by
Tourangeau et al [51]. Both researchers and participants should
communicate in Turkish in all future studies on the Turkish
TTSQ to avoid the methodological problems encountered in
this study. Recruitment of participants with a Turkish
background should be done by intermediaries with Turkish
backgrounds, rather than by the researchers themselves, to limit
the chance of people agreeing to participate too easily without

foreseeing the consequences of their participation. When the
results of all pretests are satisfactory, the last step in research
should be quantitative usability, validity, and reliability testing
to produce generalizable data.

No data on levels of literacy, health literacy, or digital skills are
available for the Turkish minority group in the Netherlands.
Research should be done to get insight into these characteristics
and into attitudes toward use of information and communication
technology in general and of mobile health (mHealth)
technology more specifically within this and other minority
groups. Otherwise, these already disadvantaged groups may not
be able to profit from the advantages of the use of mHealth and
electronic health technologies [52-54]. This may add to the
ongoing exacerbation of health inequalities in the Netherlands
[55].

It is of great importance to keep striving for the development
of TT questionnaires, which are user-friendly to low literacy
minority patients who have not mastered the native language
of the countries in which they are living in. Such tools will
greatly facilitate data collection within these hard-to-reach
populations. It will empower vulnerable patients who will be
able to give their input to research and clinical practice. And
because they will not need help or instructions from researchers
or health care providers, it will reduce staff burden, costs, and
interviewer bias. The use of TT questionnaires may also serve
as a way to increase exposure of underserved populations to
new technologies and contribute to information about the
experiences of diverse populations with these technologies [56].
To get reliable and valid test results for the evaluations of these
tools, researchers need to keep striving for research setups and
methods that fit the needs and abilities of hard-to-reach
populations. Publishing positive as well as negative results on
usability, reliability, and validity and giving as much insight
into evaluation methods, study contexts, and setups as possible
will help researchers and developers in finding ways to
accommodate hard-to-reach populations and contribute to the
body of knowledge on inclusive design-oriented research.
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Abstract

Background: The interpregnancy and pregnancy periods are important windows of opportunity to prevent excessive gestational
weight retention. Despite an overwhelming number of existing health apps, validated apps to support a healthy lifestyle between
and during pregnancies are lacking.

Objective: To describe the development and evaluation of the INTER-ACT app, which is part of an interpregnancy and pregnancy
lifestyle coaching module, to prevent excessive weight gain in pregnancy and enhance optimal weight and a healthy lifestyle in
the interpregnancy period.

Methods: A mixed methods design was used to identify the needs of health care providers and end users, according to 15
semistructured interviews, two focus groups, and two surveys. The user interface was evaluated in a pilot study (N=9).

Results: Health care providers indicated that a mobile app can enhance a healthy lifestyle in pregnant and postpartum women.
Pregnant women preferred graphic displays in the app, weekly notifications, and support messages according to their own goals.
Both mothers and health care providers reported increased awareness and valued the combination of the app with face-to-face
coaching.

Conclusions: The INTER-ACT app was valued by its end users because it was offered in combination with face-to-face contact
with a caregiver.

(JMIR Form Res 2020;4(2):e16090)   doi:10.2196/16090

KEYWORDS

pregnancy; postpartum; coaching; lifestyle; mobile app

Introduction

An increasing number of women are obese at the start of
pregnancy. Concurrently, one in three European pregnant

women has excessive gestational weight gain [1]. In particular,
women with a high pregestational body mass index (BMI),
young women (<20 years), single women, and women belonging
to ethnic minority groups are at risk [2]. Adverse outcomes
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associated with maternal obesity and excessive gestational
weight gain include gestational hypertension, gestational
diabetes mellitus, and large-for-gestational age infants [3].
Approximately half of women with excessive gestational weight
gain do not return to their prepregnancy BMI before the next
pregnancy. This increases prepregnancy obesity and is an
important predictor for increased risks of pregnancy- and
birth-related outcomes in the next pregnancy, including cesarean
delivery, fetal overgrowth, and postnatal weight retention [3-6].

Face-to-face lifestyle intervention studies during pregnancy are
effective to reduce gestational weight gain [7-9], but they are
time-consuming with limited scalability, and no or minimal
effects have been shown regarding relevant pregnancy outcomes
[10-12]. Given the high impact of prepregnancy BMI,
intervening early during the preconception period is essential
[3]. Reaching the most vulnerable women and subsequently
achieving adherence to a healthy lifestyle before becoming
pregnant are of high priority [13].

The use of mobile health (mHealth) technology in the
prevention, screening, and treatment of health-related issues is
increasing, as is reflected by the ample offering of smartphone
apps. On one hand, mHealth can offer easier access to
individually-tailored support at a low cost. On the other hand,
these apps are mostly not targeted at groups with specific needs,
such as pregnant and postnatal (between pregnancies) women.
Moreover, their effectiveness has not been tested in randomized
controlled trials (RCTs) [14]. Results of the effectiveness of
mHealth tools are scarce [15,16], but pioneering studies have
shown promising results regarding intervention adherence,
feasibility, and achieving an adequate pregnancy weight gain
[17-19].

The aim of this study was therefore twofold. First, we aimed to
develop an app to monitor and coach pregnant and postnatal
women with focus on maternal weight, physical activity, healthy
eating, and mental wellbeing. Second, we aimed to gather
feedback on user experience (ie, usability, usefulness, and user
acceptance). This app, called INTER-ACT, will be used in
combination with four postnatal (interpregnancy) and three
prenatal face-to-face coaching sessions. The ultimate aim of an
RCT, in which this app is embedded, is to reduce the risk of
gestational hypertension, gestational diabetes, cesarean section,
and large-for-gestational-age infants in subsequent pregnancy
among women who had excessive gestational weight gain in
their previous pregnancy [19].

Methods

Overview
The INTER-ACT app targets women during the interpregnancy
period, as well as pregnant women. The interpregnancy period
is defined as the period between delivery and the start of a
subsequent pregnancy.

The app was developed in three stages (Figure 1). First, a mixed
methods design was used to gain insights into experiences with
and views on perinatal lifestyle coaching from the perspective
of health care providers and women/end users. Second, the app
was designed by user-experience researchers and developed by
the Belgium Campus ITversity in South Africa. Third, the app
was evaluated in a qualitative field evaluation study. The three
stages are elaborated below. A subsequent stage that is beyond
the scope of this study involves embedding the app in a lifestyle
intervention and evaluating it with an RCT design. The content
of the face-to-face coaching is described elsewhere [19].

Stage I: Insights From Caregivers and End Users

Health Care Providers’ Perspectives
We conducted semistructured interviews with a purposive
sample of four general practitioners, three gynecologists, five
midwives, and three dieticians (Table 1), who were selected
according to their previous experience with obesity care in
pregnant and postnatal women. A topic list was developed to
gain insight into their experiences with and views on perinatal
lifestyle coaching and their attitude towards
technology-supported lifestyle coaching. In addition, two focus
groups with a total of 16 midwives were conducted to explore
their experiences with and views on perinatal lifestyle coaching
and their attitude towards technology-supported lifestyle
coaching in order to support data triangulation and achieve data
saturation. All interviews and focus groups were audiotaped,
transcribed, and analyzed thematically using open coding. The
analysis of focus groups additionally included a peer debriefing
with our researchers to control the interpretation of the results.
Furthermore, 43 caregivers (Table 2) attending a symposium
about lifestyle coaching in pregnant women were asked to
respond to two open questions about their knowledge and skills
regarding perinatal lifestyle coaching and potential gaps. Written
informed consent was obtained from all participants, and
confidentiality and anonymity were assured. Ethical approval
was obtained from University Hospital Universitair Ziekenhuis
Leuven, Belgium (B300201422650).
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Figure 1. Flow chart of the three stages of app development (data collection, app development, and field evaluation). RCT: randomized controlled
trial.

Table 1. Professions of health care providers participating in interviews and focus groups (N=31).

Frequency, n (%)Profession

13 (42)Midwife in primary care

5 (16)Midwife in secondary care

3 (10)Midwife in primary and secondary care

4 (13)General practitioner

3 (10)Gynecologist

3 (10)Dietician

Table 2. Professions of health care providers participating in answering two open questions (N=43).

Frequency, n (%)Profession

3 (7)Midwife in primary care

16 (37)Midwife in secondary care

9 (21)Midwife (not in direct care)

3 (7)Dietician

3 (7)Nurse

6 (14)Student

3 (7)Teacher

End Users’ Needs
We conducted a survey among 50 pregnant women between 12
and 42 weeks of pregnancy (Table 3) to explore their needs
regarding technology-supported lifestyle coaching to optimize
gestational weight gain. They were recruited from the waiting
room before prenatal consultations in two nonuniversity
hospitals. The inclusion criteria were as follows: sufficient

fluency in spoken Dutch, age between 18 and 45 years,
uncomplicated pregnancy between 12 and 42 weeks, and at least
one prenatal consultation prior to the current consultation. The
exclusion criteria were as follows: twin pregnancies, diagnosis
of gestational diabetes or complications influencing physical
activity or eating behavior. Ethical approval was obtained from
University Hospital Universitair Ziekenhuis Leuven, Belgium
(B243201628083).

JMIR Form Res 2020 | vol. 4 | iss. 2 |e16090 | p.51http://formative.jmir.org/2020/2/e16090/
(page number not for citation purposes)

Bogaerts et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Table 3. Characteristics of the survey participants (pregnant women) (N=50).

Value, n (%)Characteristic

Gestational age (weeks)

8 (16)First trimester (0-14)

10 (20)Second trimester (15-27)

32 (64)Third trimester (28-40)

Gravidity

33 (66)Nullipara

17 (34)Multipara

BMIa group

7 (14)Underweight (<18.5)

23 (46)Normal weight (18.5-24.9)

12 (24)Overweight (25-29.9)

4 (8)Obesity class I (30-34.9)

1 (2)Obesity class II (35-39.9)

2 (4)Obesity class III (≥40)

Method of conception

44 (88)Spontaneous

6 (12)Assisted reproduction

Age (years)

5 (10)18-24

23 (46)25-29

16 (32)30-34

5 (10)35-39

1 (2)40-44

Education

2 (4)Primary education

21 (42)Secondary education

15 (30)Bachelor’s degree

13 (26)Master’s degree

Nationality

46 (92)Belgian

2 (4)Dutch

2 (4)Others

Marital status

30 (60)Married

19 (38)Cohabiting

1 (2)Single

aBMI: body mass index.

Stage II: App Development
The content of the app was based on the nutritional
recommendations of the Superior Health Council of Belgium
and the Institute of Medicine guidelines for gestational weight
gain [20]. Additionally, guidelines from the Flemish Institute

for Healthy Living and results from discussions with experts
(clinicians, researchers, and policy makers) on the INTER-ACT
external advisory board contributed to the content of the app.
Furthermore, the principles of motivational interviewing
techniques, goal setting, and positive messaging were
incorporated in the app. User-experience researchers designed
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the INTER-ACT app (Figure 2) according to usability heuristics,
state-of-the-art insights from the domain of human-computer
interaction, research experiences from previous mHealth projects
and technologies [21], and results from the interviews and focus
groups described in the first stage.

The participants could use INTER-ACT to monitor mental
wellbeing, set goals on physical activity and healthy eating, and
record progress on these goals. Additionally, Bluetooth

connections were made with the Withings Go activity tracker
(model WAM02; Withings, Issy-les-Moulineaux, France) and
Withings Body+ weighing scale (model WBS05; Withings) in
order to track physical activity and weight, respectively. Tips
and motivating messages to support weight management,
physical activity, healthy eating, and mental wellbeing were
created, and an algorithm was developed to send these messages
to the participants according to their input. Custom tips could
be added by the researchers and sent to specific participants.

Figure 2. Description of the functionality of the INTER-ACT app and examples of messages.
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The user interface of the app is designed according to the
principle of conversational interfaces [22]. All content in the
app is structured as a conversation between the user and the
system in a chronological stream of messages (eg, a new step
count or weight) (Figure 3). Messages are clickable, and clicking
opens a page that provides additional information regarding the

clicked message (eg, a weight graph). This approach allows the
combination of both automatic input (from the weighing scale
and activity tracker) and manual input (from entered mood),
the display of feedback on achieved goals, and the display of
reminders after a period of nonuse in a dynamic way.

Figure 3. Wireframes of the INTER-ACT app: stream of messages (left), coaching message (center), and manual input of mood (right).

The first prototype of the app was tested for functionality and
feasibility by two pregnant women and a multidisciplinary team
involving a professor of gynecology, a professor of midwifery,
a biostatistician, a psychologist, two lifestyle coaches, and a
group of app developers. They provided feedback regarding the
design from medical, wellbeing, and technical perspectives. An
iterative process of adaptation led to the development of the
INTER-ACT app, which is being used in an ongoing RCT.

To ensure privacy and data security, the data are stored in a
database hosted at a secure data center in Katholieke Universiteit
Leuven. The database can only be accessed by our Application
Programming Interface via a Structured Query Language
connection. Security between the Application Programming
Interface and end users involves a username and password
system to keep the approach user friendly, but in the
background, this system is supported by token-based
authentication to prevent password theft. For the external
system, we access authentication for data transfer via the
Withings OAUTH2 system (Withings).

Stage III: Field Evaluation
The app was assessed in a qualitative field evaluation study, in
which the technical functionality and user experience were
explored. We recruited two pregnant and seven postnatal women
(<6 months after delivery) through social media. During a home
visit, the researchers installed the app, set up the Withings Go
activity tracker and Withings Body+ weighing scale, and
provided a short explanation of the app functions. The women
used the app and devices for 3 weeks and were contacted at
least once a week by telephone to address potential usability
issues with the app and devices. In case of questions, the women
could also contact the researchers by email and telephone. After
the 3-week period, a semistructured interview was conducted
during a home visit. Technical functionality issues, such as
crashes, bugs, and connectivity issues with the activity tracker
and weighing scale, were explored. The evaluation of user
experience involved topics, such as content of knowledge- and

skill-based elements; content, number, and timing of
notifications; experienced accuracy of the activity tracker; and
esthetics. The interviews were recorded and transcribed verbatim
for analysis. The researchers’ written notes of the observations
made during the home visits, user feedback of the app, and
reported user experiences were analyzed through an affinity
diagram using Post-It notes. These insights allowed us to
improve the app for a better user experience and prepare it for
a full-scale field trial. Ethical approval was obtained for all
studies, and informed consent was provided by all respondents
(University Hospital Universitair Ziekenhuis Leuven, Belgium;
B322201730956).

Results

Health Care Providers’ Perspectives
Qualitative semistructured interviews and focus group
discussions revealed health care provider–experienced barriers
and facilitators, and perspectives on pregnancy and postpartum
lifestyle coaching supported by mHealth. According to health
care providers, low social background and educational levels,
increased economic difficulties, ethnic minorities, different
cultural or religious context, and insufficient knowledge about
healthy eating were characteristics that needed attention in
performing lifestyle coaching. The experienced facilitating
factors were women’s motivation to change lifestyle, awareness
of their own responsibility, and self-control. Some health care
providers were not convinced that an app would be effective in
acquiring a healthier lifestyle among obese pregnant women,
and they felt that it could even induce fear and anxiety. From
the open questionnaires (n=43) and interviews (n=15), the
following three themes for coaching emerged: (1) in-depth
communication training; (2) motivational techniques; and (3)
behavioral change training, with specific attention to sensitive
communication for vulnerable groups, including insights on
their religious and cultural contexts.
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During the focus groups with midwives, they indicated a
willingness to take up the role of a coach to empower women
for a healthy lifestyle, but they lacked practical knowledge and
skills to support vulnerable groups. They were not sure whether
an app would be helpful in lifestyle coaching. However, if
combined with face-to-face coaching and not used as a tool to
“monitor and control” women’s behavior, they indicated that
an app could be useful. Data collected in the app could facilitate
a coaching session and could result in a conversation about
healthy lifestyle issues. However, midwives expressed that they
prefer to restrict their administrative work and do not want to
spend time on integration of additional technologies.

End Users’ Needs
Among the 50 pregnant women who completed the survey, 30
(60%) wanted personal advice from caregivers about a healthy
lifestyle. Only 8 out of 15 women (16%) indicated currently
being counselled, mostly only regarding prenatal weight
management (Table 4).

Additionally, 45 out of the 50 women (90%) indicated that an
app would help them to maintain a healthy lifestyle. Among
the 50 women, 46 (92%) were eager to monitor their calorie
consumption and 28 (56%) were eager to monitor physical
activity goals using an app or diary. Moreover, among the 50
women, 45 (90%) indicated that they would like to self-monitor
their mental wellbeing using a Likert scale with emoticons and
39 (78%) indicated that encouraging messages might enhance
their motivation. Furthermore, among the 50 women, 36 (72%)
preferred the app to display and evaluate the actual weight and
weight gain, including tailored feedback. All women preferred
an app that could tell them what they could eat safely in
pregnancy and that included food diaries, weekly shopping lists,
and pictures with recommended portion sizes (Table 4).

The women indicated that the attractiveness of the app might
be enhanced by the addition of features regarding fetal

development, an agenda for prenatal appointments, a checklist
with hospital necessities, information on health risks for the
mother and child, the ability to upload pictures and ultrasounds,
a contraction counter, and a kick counter. Finally, women
reported that they want their partners to be involved in the use
of the app.

Field Evaluation
The qualitative user evaluation study showed a high user
acceptance of the system and reported an increased
consciousness regarding physical activity, eating behavior,
weight management, and mental wellbeing. The activity tracker,
goal setting for nutrition, and regular push notifications were
especially appreciated.

Multiple users requested to increase the number of notifications
and suggested to spread them during the day instead of a single
evening notification. Furthermore, users preferred to configure
both the kind of reminder (steps, weight, mood, and goals based
on the user’s own behavior) and the timing.

Participants who had an app and device installed on their
smartphones besides the INTER-ACT app made comparisons
between the two apps (eg, comparisons were made regarding
the accuracy of the activity tracker). Participants rarely felt that
the Withings Go activity tracker was more accurate than their
known devices (eg, Fitbit). There were no such remarks
regarding the weighing scale. Participants reported missing
certain functionalities that other health- and weight-related apps
incorporate, such as sleep tracking, heart-rate monitoring, and
advanced food tracking and calorie counting.

The esthetics of our study app were considered less modern or
attractive when compared with today’s standard. Despite these
remarks, our participants noted important value in the
INTER-ACT app when combined with face-to-face coaching.
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Table 4. Results from the survey of pregnant women (N=50).

Value, n (%)Factor

Preferred personal lifestyle advice

30 (60)Yes

20 (40)No

Current lifestyle follow-up by a health care provider

8 (16)Yes

42 (84)No

If yes, focus of current lifestyle follow-up by a health care provider

4 (8)Weight

2 (4)Eating behavior

2 (4)Physical activity

Desired frequency of lifestyle follow-upa

0 (0)Daily

6 (12)Once a week

26 (53)Once a month

14 (29)On request

3 (6)Other

A smartphone app might support a healthy lifestyle

45 (90)Yes

5 (10)No

Preferred content of a smartphone app supporting lifestyle

46 (92)Eating behavior

28 (56)Physical activity

38 (76)Weight

16 (32)Mental wellbeing

Preferred mHealth tools to support healthy eating

35 (70)Eating diary

37 (74)Weekly shopping list

31 (62)Pictures of portion sizes

50 (100)List of allowed foods in pregnancy

Preferred frequency to complete an eating diarya

6 (12)Never

4 (8)A few times a month

3 (6)Once a week

10 (20)A few times a week

26 (53)Every day

Preferred method of self-monitoring of physical activity

35 (70)Pedometer

37 (74)Registration of physical activity duration in a smartphone app

Preferred follow-up of mental wellbeing

45 (90)Registration on a Likert scale with emoticons

39 (78)Receiving motivating messages
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Value, n (%)Factor

Preferred display of weight in the app

36 (72)Weight + weight gain

11 (22)Only weight

3 (6)Only weight gain

Preferred frequency of self-weighing

2 (4)Never

32 (64)Once a week

4 (8)Twice a week

6 (12)3-6 times a week

6 (12)Daily

aOne survey was missing.

Discussion

Principal Findings
This paper reports on the development and evaluation of a
mHealth app designed to help women improve their lifestyle
during and between pregnancies. We found that pregnant women
and health care providers valued the combination of the
INTER-ACT app with face-to-face contact in supporting a
healthy lifestyle. Personalized feedback from the system with
different frequencies according to the focus of health behavior
is highly appreciated and increases awareness about healthy
behavior. Health care providers stress the importance of
considering the vulnerability of risk groups within their cultural
and religious contexts when introducing mHealth apps. On one
hand, midwives were keen to improve knowledge and skills
about sensitive communication and were interested in tools to
enhance the intrinsic motivation for behavioral change. On the
other hand, they reported reluctance to integrate new
technologies fearing a high practical and administrative
workload.

Comparison With Prior Work
Few studies have been published about app development
processes for weight management in pregnant women [22,23].
Some studies focused on preconception health only [24,25];
however, to the best of our knowledge, there are no studies on
app development targeting women in the interpregnancy period.

Participants in this study reported the need for mHealth as an
addition to face-to face contact. This is supported by the findings
in a recent RCT comparing the effectiveness of face-to-face
contact, that of mHealth, and that of a combination of
face-to-face contact with mHealth for 5% weight loss in an
obese population. They concluded that a conventional
face-to-face weight loss program can partially be replenished
with an mHealth program without losing effectiveness [26].

A healthy prepregnancy BMI is an important indicator for
optimal pregnancy and birth outcomes [27]. Reaching women
with unhealthy lifestyles in due time is a challenge. The effects
of preconception interventions for improving pregnancy
outcomes in overweight and obese women are scarce [28].

Concurrently, health care providers indicate that they need more
training and education about effective obesity communication
and weight management practice [29,30]. Women themselves
felt that tailored advice specific to their personal situation and
weight monitoring would help them implement changes [31].
Both conclusions have been confirmed in this study.

Hence, we developed the INTER-ACT protocol consisting of
a mHealth-supported lifestyle program [19]. The INTER-ACT
app monitors women’s weight and physical activity through
connections with a weighing scale and activity tracker. Eating
behavior and mental wellbeing were both self-reported.
According to the data, algorithms provide continuous coaching
through positive behavioral change techniques. The app targets
women with excessive weight gain in a previous pregnancy and
can be a low-cost alternative to labor-intensive face-to-face
programs for the prevention of postnatal weight retention and
excessive gestational weight gain in the subsequent pregnancy.
Well-designed intervention trials with attention to structure,
method of information delivery, and look and feel are required
to further assess the feasibility and effects of such a technology
for this target population.

A recent pilot mHealth-supported intervention study that
included 40 postnatal women (6-16 weeks) showed that a higher
intervention adherence was associated with greatly lower body
weight and percentage body fat [32]. It is known that
self-monitoring and increased intervention adherence are
associated with increased weight loss [33,34]. Concurrently,
Herring and colleagues [35] showed that peer support and
interaction by social networking in the mHealth app can increase
intervention adherence in urban low-income mothers. The high
variability in intervention adherence in both mHealth- [32] and
non–mHealth-supported lifestyle interventions [7] indicates that
it is important to work on these barriers in the future through
cocreation with end users.

Strengths and Limitations
A strength of this study is the mixed methods design used to
explore the experiences and views of different health care
providers, as well as pregnant women and mothers in the
postnatal period. The iterative approach with user participation
allowed us to adapt the content and functionality of the app.
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Limitations are possible biases for the results because of the
selection of experienced health care providers and motivated
women in the pilot study. Besides, a rather short timeframe for
the field evaluation of 3 weeks complicated the technical
readiness of the app and thus could influence the crucial
adherence and compliance of the program in the longer run.
Furthermore, developing tailored feedback is complex and needs
more time than was used in this approach to reach deeper levels.
However, actual user evaluation showed that the INTER-ACT
app increased the awareness for behavioral change.

Recommendations for upgrading the app include subsequent
iterations with focus on graphical design, improving stability
and performance, making notifications and reminders
configurable, and achieving optimal adherence and compliance
for using the app and coaching program. Furthermore, an RCT
is needed to validate the app, including the coaching program,
for long-term use and health-related outcomes.

Conclusion
Health care providers appreciate the INTER-ACT app in
combination with face-to-face contact and emphasize the
importance of paying attention to reach the most vulnerable
groups, and they are keen on enhancing their sensitive
communication skills. On the other hand, they are reluctant to
take up additional administrative tasks and to handle technical
issues that might be accompanied with the implementation of
the INTER-ACT app.

Pregnant women and postnatal mothers value the combination
of the INTER-ACT app with face-to-face coaching over more
commercial and visually attractive apps. Technological readiness
is crucial to refine the app before integration in an RCT. Future
studies should evaluate the effectiveness of combinations of
face-to-face programs and mHealth apps for this targeted
population at risk.
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Abstract

Background: HIV remains a significant health issue in the United States and disproportionately affects African Americans.
African American women living with HIV (AAWH) experience a particularly high number of barriers when attempting to manage
their HIV care, including antiretroviral therapy (ART) adherence. To enable the development and assessment of effective
interventions that address these barriers to support ART adherence, there is a critical need to understand more fully the use of
objective measures of ART adherence among AAWH, including electronic medication dispensers for real-time surveillance.

Objective: This study aimed to evaluate the use of the Wisepill medication event–monitoring system (MEMS) and compare
the objective and subjective measures of ART adherence.

Methods: We conducted a 30-day exploratory pilot study of the MEMS among a convenience sample of community-dwelling
AAWH (N=14) in rural Florida. AAWH were trained on the use of the MEMS to determine the feasibility of collecting, capturing,
and manipulating the MEMS data for an objective measure of ART adherence. Self-reported sociodemographic information,
including a self-reported measure of ART adherence, was also collected from AAWH.

Results: We found that the majority of participants were successful at using the electronic MEMS. Daily use of the MEMS
tended to be outside of the usual time participants took their medication. Three 30-day medication event patterns were found that
characterized ART adherence, specifically uniform and nonuniform medication adherence and nonuniform medication nonadherence.
There were relatively few MEMS disruptions among study participants. Overall, adjusted daily ART adherence was 81.08% and
subjective ART adherence was 77.78%.

Conclusions: This pilot study on the use and evaluation of the Wisepill MEMS among AAWH in rural Florida is the first such
study in the United States. The findings of this study are encouraging because 10 out of 12 participants consistently used the
MEMS, there were relatively few failures, and objective adjusted daily and overall subjective ART adherence were very similar.
On the basis of these findings, we think researchers should consider using the Wisepill MEMS in future studies of AAWH and
people living with HIV in the United States after taking into account our practical suggestions. The following practical considerations
are suggested when measuring objective medication adherence: (1) before using an MEMS, be familiar with the targeted
populations’ characteristics; (2) choose an MEMS that aligns with the participants’ day-to-day activities; (3) ensure the MEMS’
features and resulting data support the research goals; (4) assess the match among the user’s ability, wireless features of the
MEMS, and the geographic location of the participants; and (5) consider the cost of MEMS and the research budget.
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Introduction

Background
HIV remains a significant health issue in the United States and
disproportionately affects African Americans [1]. African
Americans represent 41% of all Americans living with the virus
while comprising only 12% of the US population [2,3]. The
burden of HIV is highest among African American women with
HIV (AAWH) in the southern United States, including Florida,
accounting for 63% of all cases in the past 10 years [4]. Among
women diagnosed with HIV in 2014, 62% were African
American women [3,5]. African American women also account
for the largest share of deaths among women with HIV [6]. In
2010, HIV was the leading cause of death for African American
women aged 25 to 44 years [7]. Moreover, the HIV mortality
rate for African American women in that age group was 10.3
per 100,000 women compared with 0.7 per 100,000 among
white women. This was second only to the rate among African
American men. For African American women, there appears
to be a complex intersection of race, class, and gender, making
AAWH one of the most vulnerable groups in the United States
[8,9].

The emergence of antiretroviral therapy (ART) has transformed
HIV from an acute to a chronic condition, thus allowing
individuals to live long lives with HIV [10]. To manage HIV,
people living with HIV (PLWH) need to manage medication
regimens that demand a high level of adherence. This is in
addition to managing symptoms and side effects and various
other challenges and barriers to self-management [10]. AAWH
experience a particularly high number of barriers when
attempting to manage their HIV care [9]. These include
community stigma and lack of both general and disease-specific
support. In addition, while financial issues, low income, lack
of health insurance and other structural barriers in general affect
minority populations, these factors disproportionately influence
AAWH [9,10]. AAWH often go without care because of limited
funds for food, clothing, housing, and other necessities, or
postpone care because of lack of transportation [10]. AAWH
are also more likely than their white female counterparts to
experience unemployment. Those who are employed often report
not being able to leave work for medical appointments. When
AAWH do access care, a high proportion report not being
referred to a case manager and not having enough time with
their care provider [10]. Owing to these barriers, AAWH are
more likely to rely on the emergency room to receive necessary
care and are at higher odds of not receiving prescriptions for
ART. In comparison to white women with HIV, a significantly
lower proportion of AAWH receive ART or achieve viral
suppression [8]. An estimated 50% of AAWH in Florida do not
have a suppressed viral load [4]. The reasons for this disparity
remain unclear.

To enable the development and assessment of effective
interventions that address these barriers to support ART

adherence, there is a critical need to understand more fully the
use patterns of the objective measures of ART adherence among
AAWH. A meta-analysis of the correlations of objective
medication adherence via a medication–event monitoring system
(MEMS) and self-reported questionnaire revealed that the mean
of adherence measured by the MEMS was 74.9% (range
53.4%-92.9%) vs 84.0% by the self-reported questionnaire
(range 68.35%-95%) among 11 studies and 1684 PLWH [11].
The correlation between two measures ranged from 0.24 to 0.87.
The pooled correlation coefficient for the 11 studies was 0.45
(95% CI 0.34-0.56, P=.001), indicating a moderate relationship.
There are few studies that report on the actual use patterns that
underlie the objective measurement of ART adherence vis-à-vis
an MEMS, and none that we know of that compare the objective
and subjective ART adherence rates of AAWH [12-14].
Nonetheless, researchers have been steadily increasing the use
of MEMS in research among diverse populations [15-22].

Research Questions
We sought to answer the following research questions in this
pilot study:

1. What use patterns of the Wisepill MEMS emerge from the
utilization of the system by AAWH?

2. Are there observable differences in an objective measure
of ART adherence based on the Wisepill MEMS data and
in a subjective measure of ART adherence based on
self-reported data among AAWH?

Methods

Study Design
As part of a larger mixed method study, we conducted a 30-day
pilot study of the Wisepill MEMS among a convenience sample
of community-dwelling AAWH in rural Florida. We collected
self-reported sociodemographic information and trained AAWH
on the use of the MEMS to determine the feasibility of
collecting, capturing, and manipulating the MEMS data. In the
study reported here, we compared the observational MEMS and
self-reported adherence data to address the stated research
questions. The qualitative data obtained, not reported here, are
being analyzed separately to address a research question related
to MEMS use and HIV-related stigma.

Medication Event Monitoring via the Wisepill
Dispenser
The Wisepill MEMS was chosen from among other MEMS
based on the ability to organize daily medication events, as
shown in Figure 1, and system design (ie, not a pill bottle) in
an attempt to avoid inducing stigma. In this pilot study, we
trained AAWH to use the Wisepill MEMS. A 1100 mA lithium
polymer rechargeable battery provides power to the Wisepill
RT2000, which holds approximately 30 large pills or 60 small
pills in a seven-compartment inner container. Each time the
compartment is opened, a cellular signal is sent and recorded

JMIR Form Res 2020 | vol. 4 | iss. 2 |e14888 | p.62http://formative.jmir.org/2020/2/e14888/
(page number not for citation purposes)

Lucero et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.2196/14888
http://www.w3.org/Style/XSL
http://www.renderx.com/


in real-time on a Web-based server. Each Wisepill device
contains a subscriber identity module, and the transmission of
data is primarily by general packet radio service to the server.
Data transfer may also occur via SMS. However, general packet
radio service is preferred to short message service because (1)
it is less expensive and (2) the server deletes the data after it
receives it. In addition to recording device openings, the Wisepill

signal reports the remaining battery power for the device, airtime
on the subscriber identity module, and strength of the signal.
In a signaling subsystem, nonvolatile, electrical, erasable,
programmable, read-only memory maintains data for later
transmission if there is a power failure and connectivity is lost.
The data are immediately accessible to research staff via a secure
internet interface.

Figure 1. Wisepill RT2000 medication event–monitoring system.

Figure 2 depicts the flow of information captured and stored on
the Wisepill secured server as well as information flow between
the Wisepill client, or research site, and the Wisepill secured
server. The research site programs each participant’s prescription

times using a unique identifier for each Wisepill user. In addition
to automated downloadable reports from the Wisepill server,
discreet medication events can be imported from the Wisepill
server via a CSV file for individual-level analyses.

Figure 2. Wisepill medication event–monitoring system data capture and collection.

Recruitment
We recruited community-dwelling AAWH using two
approaches: (1) searched two research registries (ie, the Florida
Cohort Study and HealthStreet) that contain information on
PLWH who may have consented to share their information for
research opportunities and (2) collaborated with support groups
that serve PLWH. The Florida Cohort Study began in 2014 and
collects demographic, behavioral, and social factors affecting
health outcomes for PLWH within the state of Florida. Any
person with HIV aged 18 years or older is eligible to participate
in the study. As part of the informed consent process, individuals
can agree to participate in future research studies. In addition,
HealthStreet is a community engagement program at the
University of Florida that aims to improve the health of

community members by bridging health care and health
research. Community health workers assess health concerns,
conditions, and research perceptions of community members,
and provide referrals to community members for medical and
social services, as well as opportunities to participate in health
research. Finally, we attended HIV support group meetings
regularly, presented our proposed study, and recruited interested
individuals. The University of Florida institutional review board
approved this study.

AAWH were eligible to participate in the study if they met the
following criteria: (1) age between 18 and 55 years, (2) female,
(3) on ART, (4) willing to use an electronic monitoring event
system to monitor adherence to one of their ARTs, and (5) not
an employee or a student of the University of Florida.
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Participants received up to US $75 on a cash card for their time
and effort upon completion of the 30-day study period.

Data Collection
Once a member of the research team determined a potential
participant’s eligibility, we met with the participant during an
agreed upon date and time to obtain consent, conduct training
on the use of the Wisepill MEMS, and collect baseline measures
including sociodemographic characteristics. After completing
the baseline measures and MEMS use training, the research
team member provided the participant US $25 cash card for
time and travel expenses. After 15 days of using the MEMS, a
research team member followed up with participants by
telephone to ask how the participant was doing with the use of
the MEMS. We added US $25 to a participant’s cash card when
a member of the research team successfully contacted them by
telephone. The telephone call was intended to troubleshoot
potential technical barriers, and no additional data were collected
from participants. At the end of the 30-day study period, a
member of the research team met with each participant to collect
the follow-up self-reported data. After the meeting was
completed, we added a final US $25 to the participant’s cash
card.

Data Analysis
Baseline and follow-up self-reported data were stored in a
secured Research Electronic Data Capture database at the
University of Florida and exported to a Microsoft Excel file for
analysis. The MEMS data are stored in the Wisepill secured
server. Self-reported data were evaluated and reported using
descriptive statistics appropriate for measurement level (eg,
mean, median, standard deviations, frequencies, percent, and
range). We checked for implausible or out-of-range values,
distributional forms, and missingness.

Wisepill Use Patterns Among African American Women
With HIV
We evaluated the participant’s Wisepill MEMS data
transmission to identify scheduled, unscheduled, and missed
medication events as well as MEMS disruptions. Disruptions
could occur because of battery failure, forwarder malfunction,
or a participant’s decision not to use the MEMS. Scheduled
medication events were captured when a participant opened the
MEMS during a 1-hour period that was typical of their daily
dosing pattern. We used the 1-hour period based on the 7 rights
of safe medication preparation and administration, including
right time [23]. A research team member programmed the
scheduled medication event or events within the Wisepill
research interface according to the participant’s self-reported
information. An unscheduled medication event occurred when
a participant opened the MEMS outside of a scheduled
medication event period. Extra medication events were logged
when a participant opened the MEMS more than once during
a scheduled medication event period. A missed medication event
was recorded when participants neglected to open the MEMS
during a scheduled medication event period. Using summary
statistics (ie, range, mean, and median), we characterized the
data transmission patterns of medication events (ie, scheduled,

unscheduled, and extra), missed medication events, and
disruptions for the entire sample.

We generated graphical dot plots of each participant’s 30-day
medication events, including scheduled, unscheduled, and extra
medication events. After printing each dot plot, two members
of the research team (RL and RW) reviewed the collection of
dot plots on an open table to identify and create categories of
patterns that could emerge from the 30-day medication events
among study participants. We utilized a consensus process that
included one other research team member (PD) to settle
disagreement between RL and RW about a 30-day medication
event pattern.

Objective and Subjective Antiretroviral Therapy
Adherence Among African American Women With HIV

Objective Antiretroviral Therapy Adherence

Our primary outcome was an objective measure of ART
adherence using the Wisepill MEMS. We measured objective
ART adherence using two approaches: (1) scheduled ART
adherence or the proportion of scheduled medication events
during the study period (ie, total number of scheduled
medication events/30 dosing events), and (2) daily ART
adherence or the proportion of scheduled and unscheduled
medication events during the study period (ie, total number of
scheduled + unscheduled medication events/30 dosing events).
In addition, given advances in wireless connectivity, it was
unlikely that there would be any system failures. However, we
also considered a separate calculation of objective ART
adherence that would account for disruptions (ie, loss of wireless
signal or technical failure) in receiving data. We censored
technical failures and considered the absence of a clear technical
failure a missed medication event [24].

Subjective Antiretroviral Therapy Adherence

Our secondary outcome measure was subjective ART adherence
using a validated three-item self-report instrument that assesses
adherence during the previous 30 days (Cronbach alpha: .86-.89)
[25]. The three items include (1) How many days did you miss
at least one dose of any of your HIV medicines? (response
options: 0-30), (2) How good a job did you do at taking your
HIV medicines in the way you were supposed to? (response
options: very poor/poor/fair/good/very good/excellent), and (3)
How often did you take your HIV medicines in the way you
were  supposed to?  ( response  opt ions :
never/rarely/sometimes/usually/almost always/always). We
calculated a proportion of the total number of days participants
successfully took their medication based on the answer to
question 1 (eg, two missed doses: 28/30=98%).We assigned
adherence in 20% increments to the response categories in
questions 2 and 3 (eg, very poor=0%, poor=20%, and fair=40%)
[26]. We report the mean and median of overall adherence to
each question and an overall summary of ART adherence by
taking an average of the three questions answered and an
aggregate across participants.
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Results

Participant’s Characteristics
As the eligibility criteria were applied directly to the existing
consent-to-share registries (ie, the Florida Cohort Study and
HealthStreet) and the criteria were shared at support group
meetings, no one was excluded from the study because they
were not eligible. We had a refusal rate of 76% across the three
recruitment strategies. A total of 14 AAWH participated in this
pilot study. All participants, except for one, completed the
30-day follow-up meeting with a member of the research team.
Table 1 contains summary statistics of the study participants’

characteristics who completed the study. The average age of
the study participants was 49 years with a range from 23 to 63
years. Nearly 46% (6/13) of the participants were not a high
school graduate or did not have a general educational diploma.
Only 3 of the participants were married or living with a
long-term partner. As we were interested in personal technology
use among our study participants, a set of internet use questions
were included among baseline measures. It appears that at least
10 participants owned and used their own computer, laptop, or
tablet, and 7 participants owned and used a mobile phone for
internet activity. Notably, at least eight participants relied on
public access computing to access the internet.

Table 1. Summary of study participants’ characteristics (N=13).

ValuesCharacteristics

48.9 (11.5), 23-63Age (years), mean (SD), range

Highest grade/year of school completed, n (%)

5 (39)Some high school (grades 9-12)

5 (39)High school graduate or general education diploma

1 (8)Some college or technical/trade school

2 (15)College or trade school graduate

Marital status, n (%)

3 (23)Married

2 (15)Divorced

1 (8)Widowed

2 (15)Separated

5 (39)Never married/single

0 (0)Living with a long-term partner

Primary use of the internet, n (%)

Own computer/laptop/tablet at home

3 (23)Never

1 (8)Rarely

1 (8)About once a week

4 (31)A few times a week

4 (31)Daily

Computer at public locations (eg, library)

5 (39)Never

5 (39)Rarely

1 (8)About once a week

2 (15)A few times a week

0 (0)Daily

Mobile phone

5 (39)Never

5 (39)Rarely

1 (8)About once a week

2 (15)A few times a week

0 (0)Daily
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Medication Event Patterns
There was 510 expected medication event days for the study
sample, which includes multiple scheduled medication events
per day for 3 participants. We observed 144 scheduled, 216
unscheduled, one extra, and 366 missed medication events
among the 14 participants, not including disruptions. We also
detected disruptions with two of the participant’s use of the
Wisepill MEMS. These disruptions were because of battery
failures, which resulted in 41 disruption days.

We identified three patterns of 30-day medication events among
the graphical dot plots of 12 participants and 14 scheduled
medication events. The 2 participants who had a disrupted
experience with the Wisepill MEMS were not included in this
analysis. Figures 3-5 represent uniform and nonuniform
medication adherence and nonuniform medication

nonadherence, respectively. The grey horizontal bar indicates
the time in which the participant reported usually taking their
daily ART. Each dot is a scheduled, unscheduled, or extra
medication event. In all, 5 participants had uniform medication
adherence or took their ART mostly (ie, ≥24 events) during a
uniform range of time (see Figure 3). Of these 5 participants, 1
had two uniform medication adherence patterns. A total of 5
participants had nonuniform medication adherence or mostly
took (ie, ≥24 events) their ART but not in a uniform range of
time (see Figure 4). Finally, 3 participants had nonuniform
medication nonadherence or did not take their ART during a
uniform range of time and missed a substantial number of ART
events (ie, ≥10 events; see Figure 5). None of the participants
had uniform medication adherence that was consistent with the
time they reported usually taking their daily ART.

Figure 3. Uniform medication adherence.
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Figure 4. Nonuniform medication adherence.

Figure 5. Nonuniform medication nonadherence.
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Antiretroviral Therapy Adherence
Table 2 contains a summary of the objective and subjective
ART adherence measures we constructed from the observations
captured using the Wisepill MEMS and the self-reported data
of AAWH. There was a wide variation in the use of the MEMS,
and extreme differences in the scheduled and daily ART
adherence. On average, study participants used the MEMS with
around 28% (3/10) of scheduled medication events during the
study period. Some participants either chose not to or were
unable to adhere to their usual medication schedule while others
were able to with 67% (2/3) of events. However, based on

adjusted scheduled and unscheduled daily medication events,
participants on average used the MEMS at 81% (8/10) of events
and some up to 100% for 30 days.

In comparison, the average number of days that participants
self-reported not taking their ART was 2.05, or on average
93.17% adherence during the 30 days. Participants reported that
they generally did a good job taking their ART 70.8% of the
time. On the other hand, participants reported that sometimes
(ie, 64.62%) they consistently took their ART as prescribed.
On the basis of these self-reported behaviors, participants in
general were 77.78% adherent to the ART.
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Table 2. Objective and subjective antiretroviral therapy adherence among a pilot sample of African American women with HIV.

ValuesAdherence measures

Objective measures of adherence using the Wisepill MEMSa for 30 days (N=12)

Scheduled ARTb adherence, mean (SD), range

28.24 (33.33), 0-66.67Unadjusted

28.24 (33.33), 0-66.67Adjusted

Daily ART adherence, mean (SD), range

70.59 (83.33), 10.00-100.00Unadjusted

81.08 (86.67), 26.67-100.00Adjusted

Three-item self-report measure of adherencec(N=13)

77.78 (80.00), 56.67-100.00Overall subjective ART adherence, mean (SD), range

Individual-item subjective ART adherence

1. In the last 30 days, on how many days did you miss at least one dose of any of your antiretroviral medication?d, n

9Did not miss

21 day

02 days

23 days

97.95 (100)Overall adherence for item 1 (0-100), mean (median)e

2. In the last 30 days, how good a job did you do at taking your antiretroviral medication in the way that you were supposed to?, n

0Very poor

0Poor

4Fair

2Good

3Very good

4Excellent

70.77 (80)Overall adherence for item 2 (0-100), mean (median)e

3. In the last 30 days, how often did you take your antiretroviral medication in the way that you were supposed to?, n

1Never

1Rarely

1Sometimes

3Usually

5Almost always

2Always

64.62 (80)Overall adherence for item 3 (0-100), mean (median)e

aMEMS: medication event–monitoring system.
bART: antiretroviral therapy.
cThe total number of responses for each question are based on all participants except for one who did not complete the end-of-study data collection
meeting.
dThe range of responses for this question is based on the minimum and maximum missed doses reported by participants.
eWe calculated a proportion of the total number of days participants successfully took their medication in question 1 (eg, two missed doses: 28/30=98.3%).
We assigned adherence in 20% increments to the response categories in questions 2 and 3 (eg, very poor=0%, poor=20%, and fair=40%).
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Discussion

Principal Findings
We found among a sample of AAWH in rural Florida who were
mostly high school graduates, unmarried, and owned some
consumer technology that a majority were successful at using
an electronic MEMS. Even though participants had a typical
time to take their ART, their daily use of the MEMS tended to
be outside of this usual time. None of the participants used the
MEMS 100% of the time for scheduled medication events
compared with 4 participants who successfully used the device
100% for daily medication events. This variation in medication
administration was also identified among the studies including
in the meta-analysis of ART adherence by Shi et al [11]. The
barriers that have been reported to influence ART adherence
may also modify the ability of AAWH to maintain a typical
time of day to take their medication.

We identified three 30-day medication event patterns that
characterized ART adherence among participants, namely,
uniform and nonuniform medication adherence and nonuniform
medication nonadherence. This finding could be important for
the development of targeted self-management interventions
based on the three use patterns [27-29]. In other words, the
identification of an underlying medication event pattern can
inform goal setting, action planning, or problem solving based
on some observed reality.

Although few participants self-reported less than 100% ART
adherence, a much smaller proportion thought they did a good
job repeatedly taking ART as prescribed. These findings are
nearly the same as reported by Shi et al [11]. On average, the
self-reported ART adherence in this study was similar to the
adjusted objective ART adherence. Unlike other studies, on
average, our participants had greater objective ART adherence
than self-reported ART adherence. This may be, in part, because
of the difference in creating a quantitative measure from
categorical data.

Limitations
This study provides important foundational insights into the use
of an electronic MEMS to determine an objective measure of
ART adherence among African American women who are
disproportionately affected by HIV. However, there were
limitations to our pilot study, and we acknowledge the small
sample size. This was the first study conducted by the authors
using the Wisepill MEMS. This may have unduly led to
disruptions or technical failures that might not have otherwise
occurred with experienced investigators or users. Second, we
recruited a convenience sample of AAWH to use the MEMS.
The participants may have been motivated to use the MEMS
because of social desirability, which can occur when an
individual’s behavior is favorable to others. However, given
the variation in the scheduled and daily ART adherence and
self-reported ART adherence summary measures, there appears
to be minimal influence on the participant’s behavior by intrinsic
(eg, desire to appear more adherent to ART than usual) or
extrinsic (ie, baseline and 15- and 30-day US $25 compensation)
motivators.

Comparison With Previous Work
Previous studies that have focused on the feasibility of using
the Wisepill MEMS to monitor ART adherence occurred mostly
in settings outside of the United States [14]. In Uganda,
researchers found that the Wisepill MEMS produced similar
results as that of MEMS pill bottle cap, and male (n=2) and
female (n=8) study participants described the device as easy to
use and convenient [24]. Another group of researchers in China
found that, although using the Wisepill MEMS for real-time
medication monitoring was technically feasible with men (n=2)
and women (n=8), there were concerns regarding the
acceptability of the device to patients [13]. Only half of all
participants reported positive experiences. Researchers in
Tanzania showed that real-time medication monitoring using
the Wisepill MEMS was both a feasible and acceptable way to
measure ART adherence among men (n=2) and women (n=3)
[12].

To the best of our knowledge, ours is the first study to report
empirical data on system use of the Wisepill MEMS in the
United States even though the device is being used increasingly
by researchers to construct an objective measure of ART
adherence [15-22]. Similar to studies conducted in other
countries, our experience was not a perfect one. Not all of our
participants appeared to find the Wisepill MEMS easy to use.
This may have been partly because of the battery failures we
identified and also because none of our participants used the
MEMS 100% of the times during scheduled events. Therefore,
pretesting devices is necessary before releasing the MEMS to
study participants. The fact that the majority of our participants
were not able to use the MEMS uniformly could suggest
something about the overall usability of the device’s design.

A recent laboratory study assessed the accuracy of 10
commercially available MEMS, including Wisepill [30]. The
researchers measured the accuracy of three devices and defined
this parameter as scheduled events that fell within 120 seconds
of the date and time recorded on paper for three devices. Of the
10 MEMS, 7 accurately registered ≥96% of the scheduled events
across the three devices while the Wisepill device did so with
accuracy at 100%, 92%, and 84%. We concur with McGrady’s
[30] conclusion that the best MEMS depends on the research
study and population sample. We also suggest the following
practical considerations when measuring objective medication
adherence: (1) before using the MEMS, be familiar with the
targeted populations’ characteristics; (2) choose an MEMS that
aligns with the participants’ day-to-day activities; (3) ensure
the MEMS’ features and resulting data support the research
goals; (4) assess the match among the user’s ability, wireless
features of the MEMS, and the geographic location of the
participants; and (5) consider the cost of MEMS and the research
budget. Although we did not necessarily follow these simple
considerations before using the Wisepill MEMS, our study
results are encouraging because 10 out of 12 participants had
consistent use of the MEMS, there were relatively few
disruptions in the device use, and objective adjusted daily and
overall subjective ART adherence were very similar in our
study.
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Conclusions
This pilot study on the use and evaluation of the Wisepill MEMS
among AAWH in rural Florida is the first such study in the
United States. We found that AAWH were generally successful
at using the MEMS for 30 days. Overall adjusted daily ART
adherence was 81.08% and subjective ART adherence was

77.78%. The use of the MEMS among study participants
resulted in three clear patterns of behavior: uniform and
nonuniform medication adherence and nonuniform medication
nonadherence. In summary, we think researchers should consider
using the Wisepill MEMS in future studies of AAWH and
PLWH in the United States after considering our practical
suggestions.
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Abstract

Background: Medical care is highly complex in that it addresses patient-centered health goals that require the coordination of
multiple care providers. Emergency department (ED) patients currently lack a sense of predictability about ED procedures. This
increases frustration and aggression. Herein, we describe a system for providing real-time information to ED patients regarding
the procedures in their ED medical journey.

Objective: This study aimed to develop a system that provides patients with dynamically updated information about the specific
procedures and expected waiting times in their personal ED journey, and to report initial evaluations of this system.

Methods: To develop the myED system, we extracted information from hospital databases and translated it using process mining
and user interface design into a language that is accessible and comprehensible to patients. We evaluated the system using a
mixed methods approach that combined observations, interviews, and online records.

Results: Interviews with patients, accompanying family members, and health care providers (HCPs) confirmed patients’ needs
for information about their personal ED journey. The system developed enables patients to access this information on their
personal mobile phones through a responsive website. In the third month after deployment, 492 of 1614 (30.48%) patients used
myED. Patients’ understanding of their ED journey improved significantly (F8,299=2.519; P=.01), and patients showed positive
reactions to the system. We identified future challenges, including achieving quick engagement without delaying medical care.
Salient reasons for poor system adoption were patients’ medical state and technological illiteracy. HCPs confirmed the potential
of myED and identified means that could improve patient experience and staff cooperation.

Conclusions: Our iterative work with ED patients, HCPs, and a multidisciplinary team of developers yielded a system that
provides personal information to patients about their ED journey in a secure, effective, and user-friendly way. MyED communicates
this information through mobile technology. This improves health care by addressing patients’psychological needs for information
and understanding, which are often overlooked. We continue to test and refine the system and expect to find positive effects of
myED on patients’ ED experience and hospital operations.

(JMIR Form Res 2020;4(2):e16410)   doi:10.2196/16410

KEYWORDS

technology; medical records; access to information; patient participation; electronic patient-provider communication; user-centered
design

Introduction

Background
Emergency department (ED) care involves multiple assessments,
tests, and treatments and engages multiple service providers,

stakeholders, and resources [1]. The unpredictability and
diversity of the medical state of ED patients poses operational
and managerial challenges for sharing information with patients
about their hospital ED journey. The lack of such information
leads to helplessness and aggression in patients [2,3].
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Technology is drastically changing health care delivery [4,5].
It facilitates physician support and patient monitoring, notably
through electronic medical records [6,7] and dashboards [8].
Internet-based websites and patient forums increase
communication between community clinics, patients, and health
care providers (HCPs) [9-13], thus offering patients a wider
scope of health and treatment information. Mobile apps are used
to support patient self-monitoring, particularly for primary care
(eg, medication reminders [14-17]). Novel technologies have
begun to provide real-time, patient-centered information [18]
for a series of medical care procedures, referred to as the Patient
Journey [19-21]. The term is derived from the widely accepted
concept of Customer Journey in Marketing literature, in which
it refers to the activities and events included in service delivery
from the customer’s perspective [22,23]. In this spirit, we are
promoting a platform for informing patients about their hospital
ED journey, to improve their understanding of the multiple
procedures their medical situation requires.

Recently, Vorakulpipat et al [24] developed a system that shows
patient status in real time, including waiting times, treatment
locations, and treating teams. The system was developed for
outpatient clinics and, therefore, also includes billing
information and the number of people ahead in line. To reduce
patient uncertainty, it presents an updated snapshot of the
situation at any given moment. Similarly, Google developed a
patent for the automated patient management system [25]; this
enables patients to track their own status by viewing patient
information on hospital servers at a kiosk or on their own mobile
devices. In contrast to these two systems, myED reveals
completed, current, and anticipated ED procedures, in addition
to updated patient status. This is predicted to increase patients’
understanding of their personal ED journey.

Objectives
Currently, patients in the ED depend completely on HCPs for
information about their medical situation. However, HCPs do

not have a systematic protocol for sharing such information
with patients and are often working under time constraints.
Hence, the communication of information to patients is
frequently stalled and, typically, very brief. We searched for a
means of communicating information about ED processes to
patients and of reducing patient confusion without adding to
the HCPs’ workload or delaying medical procedures.

MyED provides patient-centered information through a
responsive website to facilitate access and support of all mobile
devices. Accordingly, myED breaks down the complexity of
ED care for each patient, building on the processing of existing
electronic medical records. The system is designed to improve
patients’understanding of their personal ED journeys by means
of a useful and user-friendly design, which ensures security and
privacy [26,27]. Patients access a highly secure platform through
a text message they receive to their personal mobile phone on
ED admission. The system delivers information regarding
individual patients’ ED procedures (eg, assessments, tests, and
treatments) and associated waiting times.

Our design and evaluation of myED integrates key elements of
the technology acceptance model (TAM; Davis et al [28]) and
the information system (IS) success model [29,30]. We used
the two key variables perceived usefulness and perceived ease
of system use as guides in our evaluation process because they
are known to be valid predictors of attitudes toward system use
[28], actual use, and user satisfaction [29,30]. Figure 1 shows
screenshots of myED, which present an actual patient’s journey.

The primary objective of this line of research is to validate
effective information communication to patients through their
mobile phones and to increase patient satisfaction through an
enhanced understanding of their personal ED journey. The goal
of this paper was to report on the design, development, and
initial evaluation of myED.
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Figure 1. Screenshots of myED, available to an actual patient on September 28, 2018, 15:56.

Methods

Overview
The research was conducted in collaboration with an ED of a
medium-sized (477-bed) tertiary hospital. The study was
reviewed and approved by the Institutional Review Board and
conducted in accordance with the Declaration of Helsinki. Phase

I included assessing patient needs, using process mining [31,32]
to dynamically create patient information, designing an initial
user interface (UI), conducting laboratory evaluations of this
design, and redesigning the UI. Phase II comprised deploying
and testing the system, identifying barriers to adoption, and
refining the design accordingly. The methods and results are
reported separately for the two phases, as illustrated in Figure
2.

Figure 2. Overview of the methods used to design, develop, and evaluate myED. UI: user interface.

JMIR Form Res 2020 | vol. 4 | iss. 2 |e16410 | p.76http://formative.jmir.org/2020/2/e16410/
(page number not for citation purposes)

Westphal et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Phase I

Needs Assessment
We conducted semistructured interviews with 2 ED patients, 4
family members, and 5 HCPs to assess patients’ needs for
information about their ED care. This sample size follows the
data saturation criteria for qualitative research (see Sandelowski
[33]). The following questions roughly guided interviews with
patients and family members: What information did you receive
about what is going on with your ED care? Have you tried to
find out what is going on? Who did you talk to in the ED? Do
you understand why you are waiting and whom you are waiting
for? Do you know how much time you will have to wait? What
information may be helpful to you at this time? HCPs were
asked about their perspectives on these patient-related questions.

Process Mining: Mapping Patient Journeys and
Predicting Waiting Times
We used process mining [31,32] tools (ie, process discovery
and queue mining) to mine patient-related information stored
in the medical databases of the hospital ED. We accessed all
available information of patients in the ED for 39 months
(2014-2017).

First, we mapped all possible patient ED journeys. Using process
discovery tools [34], developed in the Technion Service
Enterprise Engineering (SEE) Lab [35], we decoded the medical
procedures in each archived patient’s medical record. We then
aggregated these data across all patients and visualized this
aggregation as a process chart that shows all possible ED
journeys (see Figure 3). This information enabled building
real-time techniques that detect individual patient journeys and
dynamic updating of information during the ED stay.

Figure 3. Process chart of all possible emergency department patient journeys.

Second, we developed a means of estimating individual patient
waiting times for each specific ED procedure. Following Ang
et al [36] and Carmeli et al [37], we incorporated queuing
theory–based results as features in machine learning methods.
We started by estimating the workload in each procedure of ED
care. For example, we calculated the number of people queued
for a computed tomography (CT) scan when a specific patient
entered this queue, and the service rate of the CT scan (ie, the
number of patients who undergo a CT scan per hour). We trained
a machine learning model (eg, random forest [38]) to predict
waiting times for each patient regarding each procedure. The
learning model comprised the following types of variables: (1)
time variables: hour of day, weekday; (2) patient static variables:
triage level, arrival type (eg, ambulance, walk-in), age, gender;
(3) patient dynamic variables: completed and anticipated
procedures in the patient ED journey; and (4) dynamic workload
variables: queue length, service rate, the time waited by the last
patient to receive treatment, and the total number of patients in
the ED.

Initial User Interface Design
Parallel to mining hospital information, we translated some
incomprehensible language of medical information into lay
terms. This was consequent to the review of a large sample of
medical records that identified confusing or unclear medical
terms (eg, hemoglobin level and white blood cell count). In
consultation with hospital staff, we identified appropriate
substitute lay terms. We further verified the clarity of the terms
with patients during the first few days of system deployment
and did not find any problems regarding the comprehension of
the text.

We developed an initial UI for communicating the relevant
patient-centered information; our aims were usefulness and ease
of use. We included three UI views of ED journeys: Completed
steps (procedures a patient already completed); Now (procedures
for which a patient is currently waiting); and Future steps
(anticipated procedures). The Now view shows an estimate of
the waiting time for the current procedure, and all views show
an estimate of the patient’s total length of stay (LoS). Time
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estimates are updated every 5 min, based on changes in ED load
and patient prognosis.

Initial User Interface Evaluation and Redesign
We ran a study to evaluate the understanding of the information
communicated by our three UI views. We recruited 255
participants on PanelView [39], an online platform for creating
surveys and recruiting participants to take the surveys. We asked
them to imagine arriving at an ED and being informed about

their ED journey through a novel system that they access
through their own mobile phone. The three static UI views were
embedded in a three-part storyline. Participants were led through
these three screens as depictions of the scripted ED journey and
then responded to questions about what they saw. Figure 4
illustrates the Now part of the storyline; each participant saw
similar views for Completed steps and Future Steps. On the
basis of the initial UI evaluation, we revised the UI design, as
described in the Phase I Results section.

Figure 4. Sample storyline, screen, and questions used to test the initial user interface design.

Phase II

Initial Field Evaluation
We deployed myED in the pediatric section of the hospital’s
general ED. This enabled a pilot in a smaller, more controlled
environment. The 6-month pilot identified issues and potential
obstacles arising from the mining process.

Field Deployment, Testing, and the Final Design
After initial UI evaluation and redesign, we deployed myED in
the ambulant adult section of the same ED. The ED includes
all disciplines except maternity and otolaryngology. The adult
section is divided into three subsections: ambulant (triage score
3-5), lying-in (triage score 2-3), and trauma (triage score 1).

As part of the routine ED admission process, patients were asked
to provide their phone numbers. They were then informed about
myED and sent a text message with a link to the log-in screen.
After agreeing to the terms, including their consent to be part
of a study on improving patient ED experience, they could enter
the website anytime with their details. We designed myED to
impart a high level of security and protection of privacy, thus
mirroring the hospital’s ED medical records and to extract only
information about the patients’ medical procedures. The

system’s architecture is based on a demilitarized zone (DMZ)
server that is separate from the hospital databases; myED has
access to the DMZ server only, adding an additional layer of
security. Nonsensitive patient information is extracted and
displayed on the patient’s mobile phone; no confidential
information is displayed on the screen, and patients are not
identified in the myED records.

As part of the system evaluation, we assessed the reactions of
patients and HCPs and made final small changes to the system
design.

First, 5 students who served as research assistants (RAs)
shadowed and interviewed a sample of 482 patients for 2 hours
a day during the first four weeks after deployment (July-August
2018) to understand the perceived usefulness and attitude toward
myED use. RAs approached ED patients one-by-one (excluding
those who seemed to be in great pain) and asked if they had
entered myED and if they were willing to share their feedback.
If a patient had not yet entered myED, the RA asked if he or she
was interested in doing so. If relevant, the RAs helped with the
entry process; if not, the RA asked if the patient was willing to
share why he or she did not want to use myED. Specifically,
we measured four types of attitudes toward myED use: (1)
self-initiated entry to myED, (2) myED entry initiation once
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approached, (3) inability to enter myED, and (4) disinterest in
entering myED. We also noted perceived usefulness from myED
users (eg, “I really like this system. Finally, someone cares
about the patients!”) and nonusers (“I have my file in my hand,
I don't need your system!”).

Second, we analyzed myED records for actual system use during
3 months of system deployment (August-October 2018). We
excluded patients who did not receive a text message (888/4767,
18.63%: eg, their phones were not with them or were without
battery power or internet connection). This decreased the
baseline relevant population size to 3879. We then computed
the number of people who used myED during August-October
2018 (1131/3879, 29.16%) and identified the point of their ED
journey when they first logged in. We also reported the system
adoption rates that we reached in the third month of deployment
(October 2018): 1614 people received a text message (81.39%
of 1983 who arrived), of whom 492 (30.48%) used myED.

Third, 5 RAs (students) surveyed a sample of 349 people about
their understanding of the personal ED journey, both before and
after system deployment. RAs approached ED patients
one-by-one (excluding those who seemed to be in great pain)
and invited them to participate in a survey regarding the ED
service. In June 2018, 60.2% (210/349) of people responded
(system nonusers, the control group), and in August-October
2018, 39.8% (139/349) responded (system users, the intervention
group). Short surveys assessed patient understanding (“I
understand the sequence of procedures of my treatment”; “I
understand the various stages of my treatment,” on a scale from
1 [not at all] to 7 [very much]), the time they had already spent
in the ED until they filled out the survey, and patient
demographic characteristics (age; gender; economic status,
defined as the number of people divided by the number of rooms
at home; religion: Jewish, Muslim, Christian, Druze, other).

Fourth, we interviewed 5 HCPs regarding their own attitudes
and their perceptions of patients’ attitudes of the usefulness and
ease of use of myED. We followed a semistructured interview
protocol (eg, Have you seen myED? Do your patients use it?
How do you feel about myED? How do you think patients feel
about myED? Does myED influence your work? Does anything
bother you about myED? Any ideas on what could improve
myED?).

Results

Phase I

Needs Assessment
Interviews strongly underlined patients’ need for information
about their medical procedures (what, when, where), and about
waiting times (when, how long). All 11 respondents mentioned
all these issues. Hence, myED was developed to address the
following needs: information about (1) procedures in the ED

journey, (2) estimated waiting times, (3) the location for each
procedure (because some procedures occur outside the ED, eg,
in outpatient clinics), and (4) total ED LoS.

Process Mining: Mapping Patient Journeys and
Predicting Waiting Times
MyED generates individual, constantly updated information,
fed to the mobile phone of patients (see Figure 1). The system
translates information stored in hospital ED medical records to
patient-friendly information and updates itself every 5 min,
using the following analyses:

Process Discovery: Identifying Procedures in a Patient
Journey
We aggregated detailed medical examinations that are conducted
at the same time and location into operational procedures. For
example, hemoglobin level and white blood cell count (which
are recorded separately in the ED medical records) were
aggregated into lab tests because patients experience them
together and view them as a single procedure. Aggregating
information across all patients produced all possible ED
journeys, as depicted in Figure 3 (for a dynamic view, see [40]).

Each patient’s journey is depicted as a distinct path in this graph,
comprising a certain order of medical procedures. There is
almost no predetermined order, and patients can simultaneously
wait for two or more ED procedures, with no clear indication
of which should be performed first. Patient journeys also vary
in complexity. For example, Figure 5 shows a more and a less
complex journey (Patient A and Patient B, respectively). The
full complexity of a patient’s journey evolves continuously
during the patient’s ED stay. Therefore, myED constantly adjusts
information communicated to patients, based on updates to ED
medical records.

We also identified procedures that typically occur sequentially;
for example, ultrasound (US) examinations are always followed
by US interpretation. We use such identified sequences to
predict elements in the ED journey before they appear in the
ED medical records. This is the foundation for building the
information myED presents to patients as anticipated
procedures.

Queue Mining: Estimating Waiting Times
ED medical records include completion times for ED procedures
and are the source of the waiting times presented in the
Completed steps view of myED. Queue mining methods enable
myED to present patients with waiting times for anticipated
procedures. Following Carmeli et al [37], we identified a
probabilistic range of waiting times for each procedure. We
used the 0.15-quantile as the lower and the 0.85-quantile as the
upper bound of the reported range, which ensured that waiting
times of no more than 15% of the patients exceeded our
prediction.
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Figure 5. Two patients’ emergency department journeys identified using process mining. CT: computed tomography, US: ultrasound.

Initial User Interface Evaluation and Redesign
In total, 255 participants (age: mean 53 years, SD 8.6 years;
140/255, 54.9% female) evaluated the three UI-view design in
the online study. The results showed that a high proportion of
participants (202/255, 79.2%) indicated understanding the
presented information. However, responses to specific questions
about the anticipated procedures showed that 29.8% (76/255)
were confused by the separation between Now and Future Steps
views. Hence, we redesigned the UI into two views: Next stages
and Completed stages, as depicted in Figure 1. Next stages
includes both upcoming procedures (Now – Waiting for) and
subsequent procedures (Later). Hence, the Now and Future
steps were collapsed into one view.

We found that people prefer that waiting times are presented as
a range (between X and Y min). Most participants (151/255,
59.2%) reported that this presentation seems more reliable and
trustworthy than at least X min (60/255, 23.5%) and about X
min (44/255, 17.3%). Figure 1 illustrates this. The patient
depicted needs to wait 10-30 min for a CT scan. The same view
shows that later he or she will wait for a report of the CT scan
and meet a physician (Figure 1, left side). The Completed stages
view (Figure 1, right side) shows that the patient was admitted
(at 12:16 PM) and already saw a nurse (at 13:02 PM) and a
physician (at 14:24 PM).

Phase II

Initial Field Evaluation
The 6-month pilot in the pediatric ED identified several issues
and potential obstacles arising from the mining process. First,
hospital databases are not always updated by the medical staff
in real time. This creates gaps between the actual patient journey
and the information available in myED. For example, we found
that for 74.74% (1098/1469) of the patients, laboratory tests
were reported in the databases only after completion. Hence,
many patients could not see any information in myED regarding
these laboratory tests while they were still waiting for them.
Similarly, some procedures cannot be accessed by myED
because they are recorded in inaccessible databases. For
example, myED cannot access outpatient clinic databases.
According to the data we gathered during April 2014-March
2015, this occurs for 0.26% (50/19,279) of the patients. Missing
updates of delays also create a statistical challenge as they create
missing data in the model that predicts waiting times and LoS.
The field evaluation revealed inaccuracies in predictions, which
were handled by retraining our learning models. For example,
our algorithm underestimated 47% (46/98) of the waiting
times for US examinations before the retraining (July 2018),
and only 22% (17/76) afterward (August 2018).

Second, hospital guidelines change over time, creating changes
in patient journeys, and, if not updated, inaccuracies in myED.
For example, in the historical data used to create the system,
all x-ray tests were analyzed by a radiology specialist. However,
during myED deployment, new guidelines allowed regular
physicians to analyze some simple x-ray tests. This created
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mismatched information because myED informed patients they
were waiting for an x-ray interpretation, instead of a physician.
We quickly adapted myED to such guideline changes. This
example emphasizes the need to continually update the system
to reflect policy and protocol changes and to evaluate system
accuracy periodically.

Third, the unpredictability of some ED procedures means that
the actual waiting time for a specific ED procedure may exceed
the waiting time predicted by myED. For example, a meeting
with a specialist may be delayed substantially because of an
emergency in his or her home unit. This creates a dilemma in
deciding what information to show patients when the actual
waiting time exceeds the upper bond (85th-quantile) reported.
We considered three options: (1) show a generic estimate such
as up to 15 min until a procedure is completed; (2) stop showing
information, noting time estimates are not available; or (3) tell
patients to check with HCPs regarding the delay. Consultation
with hospital staff identified the first option as the best.

Field Deployment, Testing, and the Final Design
During the first month of deployment, 482 patients were actively
approached (age: mean 50 years, SD 18.9 years; range 20-90
years; 265/482, 55.0% female) to use the system. Of them,
19.9% (96/482) were already using it, and 40.1% (193/482)
then agreed to use it.

Of 349 respondents, 49 (11.7%) provided incomplete
demographic information and were, therefore, excluded from
the analysis that assessed patients’ understanding of their
personal ED journey. The intervention group (myED users)
comprised 139 respondents, and the control group 210
respondents. Patient age was similar between the groups (age:
mean 46 years, SD 16.1 years, range 18-83 years; age: mean
46 years, SD 17.9 years, range 18-93 years, respectively). Sex
distribution was also similar (51.9% and 51.8%, respectively).
The patients in the intervention group had a significantly better
understanding of their ED journeys than did the patients in the
control group after controlling for their age, gender, economic
status, and religion (F8,299=2.519, P=.01).

Of the patients actively approached, 39.2% (189/482) provided
open-ended responses about their attitudes toward system use.
All following responses of patients and medical staff were coded
as [X.Y, gender, age], with 'X' representing the interviewee
number and 'Y' the date in 2018 in ddmm format. Positive
responses (118/189, 62.4%) included short praises (eg, “good!”
“nice!” and “great!”), and general delight:

I used it all day long! It's good. [311.0908, female,
28 years]

This is something new, good idea. [112.2607, male,
47 years]

A very effective system, thank you. [326.1908, male,
40 years]

The system is excellent. [297.1608, female, 35 years]

All 5 HCPs interviewed also perceived myED as both useful
and easy to use and agreed with its potential benefits for both
patients and medical staff:

The staff should accept [the system] as an inseparable
part of handling patients here. There were some
patients who came to us and didn’t know how to
activate the system, but the procedure is very simple;
it is quite friendly and easy to use.

It is very effective, it's a shame that it wasn’t there
before. It really helps us, people really check and
come to me and say they see their tests. [1.0708, male,
40 years]

I hope it will help both patients and us, as it will
enable them to understand their treatments.'

It will definitely do no harm, it can only be useful.
[5.0708, female, 48 years]

Barriers to System Adoption and Corresponding
Modifications
In the first week of deployment in the ambulant adult ED, myED
log-in rates varied greatly (ie, between 7/54, 13% on day 3 and
27/64, 42% on day 1). We noticed several causes of poor system
adoption.

Initially, admission staff were required to offer myED to patients
and to ask for consent before manually registering them. One
of 5 HCPs expressed concerns about delaying medical
procedures:

I worry that the system will add time until patient
triage, and that we will lose critical time-to-triage,
which must be done within 15 minutes. [5.0708,
female, 48 years]

We saw that HCPs were not offering myED, especially when
the ED was loaded, to not delay time-to-triage. Another cause
of poor adoption was the identity format required to log into
myED, which was designed according to the format used in ED
medical records. The design was different from the routinely
used identity number. This confused patients and stalled the use
of myED. We handled both issues with a login page redesign.
Specifically, we introduced automatic registration, thus
integrating patient consent into the log-in process and modified
the format of patient identification. This yielded log-in rates of
26.26% (266/1013) within 1 month of system deployment.

Second, not all patients knew about myED. We introduced local
advertising of myED within the ED; flyers about the system
increased log-in rates by 13.44% to 29.79% (373/1252) in the
second month of system deployment.

Third, people arriving at the ED were often preoccupied and
stressed and frequently missed the text message that was
automatically sent for logging into the system:

I have such a migraine I can't look at anything.
[128.2607, female, 55 years]

I don’t have the patience for this now. [129.0808,
female, 38 years]

I can’t listen to what you say, I don’t feel well.
[90.0608, male, 35 years]

I’ll look at it at home after all this is over. I don’t feel
well right now. [31.2407, male, 70 years]

JMIR Form Res 2020 | vol. 4 | iss. 2 |e16410 | p.81http://formative.jmir.org/2020/2/e16410/
(page number not for citation purposes)

Westphal et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Fourth, myED reports of 266 users (August 2019) showed the
mean time-to-first-entry as high as 60 (SD 74) min after arrival.
We, therefore, introduced a new reminder text message, sent
30 min after arrival to anyone who had not yet logged in; 30
min allow most patients to complete the initial triage, nurse
admission, and first physician examination. This shortened
time-to-first-entry in the following 2 months by 18%, to 49 (SD
62) min (865 users, September-October 2019). 

Figure 6 summarizes the effects of these design modifications,
which further increased log-in rates by 2.32% to 30.48%

(492/1614) in the third month—an impressive adoption rate in
such a short time [41].

Further barriers to myED log-in attempts included issues with
people’s phones, which precluded their receiving the text
message (888/4767, 18.63%). As depicted in Figure 7, 81.37%
(3879/4767) of patients in the ED received the text message, of
whom 37.69% (1462/3879) attempted to log in. Log-in failures
(331/1462, 22.64%) included technical issues such as disabled
cookies.

Figure 6. Influence of design modifications on myED login rates.

Figure 7. System adoption in first 3 months of deployment (08-10/2018). ED: emergency department.
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Of 189 patients who provided open-ended responses about their
attitudes toward system use, 37.6% (71/189) relayed negative
or mixed (both negative and positive) attitudes. In addition,
14% (10/71) alluded to technology literacy or dependence on
others as an issue:

I am still in the Stone Age with regard to anything
digital. [94.2407, female, 80 years]

I talk to, and text only with my children. [71.0107,
male, 70 years]

I trust my wife will take care of everything. [12.1807,
male, 40 years]

Most challenging to system acceptance were doubts about the
value of myED (49/71, 69%):

I have my file in my hand, I don't need your system.
[20.1807, female, 20 years]

Why do I need this if the doctor will tell me the results
of the blood test?! [223.0708, female, 65 years]

These reactions seem to be related to the long and frustrating
time spent in the ED:

What for? I know what to expect…I know what I am
waiting for and for how long - basically, all night.
[48.2607, male, 60 years]

It serves no purpose if I have to wait for 4 hours.
[96.2407, female, 79 years]

This is worthless! I am waiting for the cardiologist
and I don't care that this is what it says on my
mobile's screen! What I care about is that I've been
waiting here already for 5 hours! [316.1208, female,
60 years]

However, longer LoS did not hinder system adoption
(August-October 2018). On the contrary, myED users had longer
mean LoS than nonusers (4.5 and 3.9 hours, respectively).

Ten percent (7/71) of the comments we received were related
to the accuracy of myED information:

Worthless! I am half an hour past my neurological
consultation and it says here I am waiting for it!
[13.1807, male, 20 years]

I'm not waiting for the procedure it says! [268.1208,
male, 50 years]

Two of 5 HCPs initially expressed concerns about myED and
their workload:

I don’t feel it will reduce the workload. They
[patients] still come to ask what is going on, and what
they are waiting for.

Another thing that we feared could happen is that
there will be more nagging once they receive
information that results arrived. [5.0708, female, 48
years]

Once test results arrive and the patient knows it, it
will only put more pressure. They [patients] can start
knocking on doors, and this will put pressure on
[other] patients and us. [3.0708, male, 39 years]

These concerns suggest that merely informing patients about
procedures could potentially increase HCPs’ workload, if not
done appropriately. However, when asked whether these
concerns materialized, HCPs responded that they did not. Rather,
patients do not seem to ask more, but simply ask different
questions:

I feel that patients’questions have changed. Now they
already know that the test results have arrived.
[2.0708, female, 51 years]

Suggested Improvements for the System
Eleven percent (21/189) of the patients who responded to
open-ended questions suggested ideas for improvement. For
example, they asked why the system does not provide more
detailed personal or medical information:

After logging in there should be some identification
that this is indeed my account, like my name or
identity number, on the screen. [211.0608, male, 80
years]

I would have liked to see results of tests, like I can
see in the HMO website. [219.0608, male, 50 years]

However, owing to security concerns, identifying patients and
providing medical information would require an even higher
level of security in the system, which would substantially
complicate registration. We were concerned that this would
hamper people’s willingness to adopt a system that they can
use only for a few hours. Showing test results can also be risky,
as 2 of 5 HCPs noted, for example:

I was afraid that the system would send the actual
results of the tests...I know from other HMOs [health
maintenance organizations], that if people suddenly
see that the result of a blood test appears in red, they
are stressed. It can be very stressful [for us] in the
ED. [3.0708, male, 39 years]

Abnormal test results can add to patient stress, whereas normal
test results may cause patients to leave without being seen—both
are undesirable consequences.

Patients also asked for the names of the HCPs they were waiting
for:

The system does not give me a lot of information, I
suggest to add the doctor's name in the relevant step.
[109.2607, male, 50 years]

Providing this information in myED is impossible because it
does not appear in ED medical records.

Discussion

Principal Findings and Comparisons With Previous
Work
This paper describes the development and initial implementation
of myED, a system that addresses the need of ED patients for
information about their medical journey. MyED is a
personalized, frequently updated information system, accessible
by patients anywhere and anytime during the ED visit, on their
personal mobile phones. Vorakulpipat et al [24], who developed
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a system comparable with myED, focused on outpatient clinics.
Although their system provides additional information, such as
the number of people ahead in line and the name of the treatment
team, only a patient’s current status is revealed. In contrast,
myED reveals the entire patient ED journey. The underlying
assumption is that comprehensible, continuously updated
information about personal ED journeys will improve patients’
understanding of the process and reduce frustration and anger
[42]. Our results attest to increased patient understanding and
overall positive responses to the system. The adoption rate of
myED at the end of the first 3 months was satisfactory
(492/1614, 30.48%), thus confirming the viability of the system.

Our design and evaluation of myED integrates key elements of
the TAM [28] and IS success model [29,30]. Specifically, we
report positive perceptions by patients and HCPs of ease of use
and usefulness, positive and negative attitudes toward use, and
a reasonable proportion of actual use of myED. The mixed
methods approach enabled presenting multifaceted data of myED
users and nonusers, as well as of HCPs regarding these cognitive
and behavioral aspects of myED use.

Meeting Challenges
Our study offers ways to tackle three distinctive challenges that
we encountered: (1) extracting real-time ED medical records
and transforming them into comprehensible and accurate
information, (2) providing information to patients without
disrupting the ED workflow [43,44], and (3) getting patients to
use their personal mobile phones to obtain information during
ED visits, which are short-term and have a limited
user-engagement period (a few hours, during the day of their
visit).

To address the first challenge, we modeled ED patient journeys
and presented them to patients, using an innovative, unique
combination of operations research tools (ie, process discovery
and queue mining [31,32]) and user-centered design methods.
The interdisciplinary effort enabled translating medical and
process-related information in ED medical records into real-time
information regarding personal procedures. Specifically, myED
translates existing but fragmented information into clearly
structured information regarding completed, current, and
anticipated medical procedures, including estimated waiting
times.

Meeting the second challenge, myED works with minimal
disruption to the ED workflow. First, the system relies on
available information, extracted directly from ED medical
records that HCPs routinely update. Second, patients do not see
actual test results or other concrete medical information. Such
information requires professional interpretation and can cause
patient anxiety if not communicated appropriately. Third, the
myED design enables automatic log-in and thus ensures that
the registration process does not increase time-to-triage. Fourth,
the myED design affords patients independence by requiring
no HCP involvement. The intuitive myED design is easy to use
and employs lay terms (not medical jargon), reducing patient
confusion. Finally, myED provides location information, which
has thus far been provided only by HCPs, if at all. This improves
patient orientation and can thereby reduce delays.

Regarding the third challenge, myED was well accepted and
adopted by patients despite the short duration of user-system
engagement. Mobile technology increasingly provides patients
with health care information; we showed it can also be useful
in the ED. As myED users are mostly one-time visitors, the
increase in system adoption reflects the success of myED design
modifications.

Limitations
A number of limitations are relevant to the conduct of this study.
First, the number of persons interviewed for the needs
assessment was small (11 in total). In addition, the cohort of
users of myED may reflect a selection bias. One reason is that
RAs who encouraged the use of the system were instructed not
to approach patients in great pain. Moreover, we only deployed
and tested myED in the pediatric and ambulant adult ED of one
specific hospital. Patients in the lying-in unit, or in the same
units in smaller or larger hospitals, may have needs that were
not identified in this research.

Future Work
The accuracy of myED depends on regular updates of medical
information by HCPs. Otherwise, discrepancies may occur
between the information presented in myED and the information
patients obtain from other sources. Such discrepancies can
reduce patient trust and—rather than offering relief—exacerbate
patient confusion. Ways to avoid such discrepancies must be
sought, without disrupting the ED workflow and HCP workload.
For example, updating information during patient meetings on
portable computers could improve real-time information, without
adding ED workload. Second, the quick and short-term
user-system engagement of myED is a continuous challenge.
An effective system would avail rapid acceptance and adoption
beyond what we accomplished. Low system adoption among
patients who feel sick or are in pain, and among those who are
technologically illiterate, remains a challenge. In the effort to
improve system adoption, the onboarding process, (ie, receiving
and opening the link in the text message, logging in, relogging)
should be further simplified. Third, a new challenge we
identified during myED implementation is the need to secure
the stability of the fragile relationship between ED staff and
patients. HCPs recognized the benefits of myED but expressed
concerns that it could change the power relations between staff
and patients if patients see information before the staff [45]. To
avoid such concerns, we must strive for mutual HCP-patient
empowerment (see Parush [46]).

Research has shown that providing information about waiting
time affects people’s behavior [47]. Our design includes waiting
times in range format (eg, between 30 and 45 min) to decrease
the risk that patients would be unavailable once they reach the
head of the line. Future research is needed to verify this
prediction. Inaccuracy of waiting time estimates has been shown
to decrease trust and increase frustration [48-50]. Hence, future
research should continue to explore the optimal means for
presenting waiting times to ED patients. Finally, another
direction for future research is the investigation of patient-related
measures beyond patient understanding. These include patient
satisfaction of the ED visit and experienced frustration, as well
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as other important operational measures, such as a patient
leaving without completing the planned procedures [51].

In summary, our research shows that myED is a novel and
revolutionary approach for improving a patient’s understanding
of his or her personal ED journey. This new use of ED medical
records can improve patients’ experience of ED visits.
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Abstract

Background: Insufficient physical activity in the adult population is a global pandemic. Fun for Wellness (FFW) is a self-efficacy
theory- and Web-based behavioral intervention developed to promote growth in well-being and physical activity by providing
capability-enhancing opportunities to participants.

Objective: This study aimed to evaluate the effectiveness of FFW to increase physical activity in adults with obesity in the
United States in a relatively uncontrolled setting.

Methods: This was a large-scale, prospective, double-blind, parallel-group randomized controlled trial. Participants were
recruited through an online panel recruitment company. Adults with overweight were also eligible to participate, consistent with
many physical activity–promoting interventions for adults with obesity. Also consistent with much of the relevant literature the
intended population as simply adults with obesity. Eligible participants were randomly assigned to the intervention (ie, FFW) or
the usual care (ie, UC) group via software code that was written to accomplish equal allocations to the FFW and UC groups. Data
collection was Web based, fully automated, and occurred at three time points: baseline, 30 days after baseline (T2), and 60 days
after baseline (T3). Participants (N=461) who were assigned to the FFW group (nFFW=219) were provided with 30 days of 24-hour
access to the Web-based intervention. A path model was fit to the data consistent with the FFW conceptual model for the promotion
of physical activity.

Results: There was evidence for a positive direct effect of FFW on transport-related physical activity self-efficacy (beta=.22,
P=.02; d=0.23), domestic-related physical activity self-efficacy (beta=.22, P=.03; d=0.22), and self-efficacy to regulate physical
activity (beta=.16, P=.01; d=0.25) at T2. Furthermore, there was evidence for a positive indirect effect of FFW on physical activity
at T3 through self-efficacy to regulate physical activity at T2 (beta=.42, 95% CI 0.06 to 1.14). Finally, there was evidence for a
null direct effect of FFW on physical activity (beta=1.04, P=.47; d=0.07) at T3.

Conclusions: This study provides some initial evidence for both the effectiveness (eg, a positive indirect effect of FFW on
physical activity through self-efficacy to regulate physical activity) and the ineffectiveness (eg, a null direct effect of FFW on
physical activity) of the FFW Web-based behavioral intervention to increase physical activity in adults with obesity in the United
States. More broadly, FFW is a scalable Web-based behavioral intervention that may effectively, although indirectly, promote
physical activity in adults with obesity and therefore may be useful in responding to the global pandemic of insufficient physical
activity in this at-risk population. Self-efficacy to regulate physical activity appears to be a mechanism by which FFW may
indirectly promote physical activity in adults with obesity.

Trial Registration: ClinicalTrials.gov NCT03194854; https://clinicaltrials.gov/ct2/show/NCT03194854.
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Introduction

Background
The objective of this study was to evaluate the effectiveness of
the Fun for Wellness (FFW) intervention to increase physical
activity in adults with obesity in the United States in a relatively
uncontrolled (ie, real world) setting. The study described in this
paper was conceptualized as an effectiveness trial (ie,
participants were recruited via a national health care panel
recruitment company) that built upon a 2015 FFW efficacy trial
completed in a relatively controlled setting (ie, participants were
recruited at a major research university in the United States)
[1-3]. This study is important from a general scientific
perspective because the potential utility of interventions should
be evaluated under both more controlled (eg, scientifically ideal:
an efficacy trial) and less controlled (eg, real-world ideal: an
effectiveness trial) conditions [4,5]. Before describing the FFW
intervention, we begin with a summary of the 2015 FFW
efficacy trial and then introduce key components in this study:
target population (ie, adults with obesity), proposed outcome
(ie, physical activity) and mediator (ie, self-efficacy), and the
theoretical framework (ie, self-efficacy theory).

2015 Fun for Wellness Efficacy Trial
A randomized controlled trial completed in 2015 provided the
initial test of the efficacy of the FFW intervention to promote
well-being [1-3]. The FFW intervention was conceptualized as
exerting both a positive direct effect and a positive indirect
effect through self-efficacy on well-being. Data collection
occurred within a relatively controlled environment (ie, adult
employees at a major research university in the United States).
Results provided some initial evidence for the efficacy of FFW
to promote well-being self-efficacy [3]; interpersonal,
community, psychological, and economic subjective well-being
[1]; and interpersonal and physical well-being actions [2]. The
effectiveness trial described in this paper sought to follow up
on the initial evidence provided in the 2015 FFW efficacy trial.

Adults With Obesity
Approximately 2 billion adults are overweight per the World
Health Organization (WHO) [6]. Moreover, approximately
one-third of adults who are overweight can more precisely be
classified as adults with obesity and the size of this subgroup
has tripled over the past few decades [6]. In the United States,
more than 40% of women and 35% of men are obese [7]. From
a public health perspective, this trend toward an increasing
number of adults with obesity is problematic because obesity
is a risk factor for major noncommunicable chronic diseases
such as cardiovascular disease, type II diabetes, musculoskeletal
disorders, and some cancers [8]. To reduce the prevalence of
adults with obesity, the WHO recommends that individuals
increase energy intake from high-quality food sources (eg, raw
vegetables), limit energy intake from low-quality food sources
(eg, highly processed foods high in fat), and engage in a

recommended amount of physical activity for health [6].
Examples of a recommended amount of physical activity for
health in adults include at least 150 min per week of
moderate-intensity physical activity or at least 75 min per week
of vigorous-intensity physical activity, or an equivalent
combination of the two recommendations listed above [9,10].
However, there is evidence that a very small percentage (eg,
<5%) of adults with obesity meet the public health guidelines
for physical activity [11]. Fortunately, there is also evidence
that cognitive behavioral interventions can successfully promote
physical activity in adults with obesity [12,13] and in the more
general adult population [9].

Physical Activity
Physical activity has been defined as bodily movement produced
by skeletal muscles that requires energy expenditure [14].
Insufficient physical activity in the adult population is a global
pandemic [15,16]. Successfully addressing this pandemic will
require ongoing and wide implementation of a variety of
intervention strategies (eg, community-wide, informational,
behavioral, social, policy, and built environment) at multiple
levels of society (eg, individual, neighborhood, municipality,
and country) across the globe [17,18]. At the individual level,
there is evidence that behavioral interventions designed to
promote physical activity by focusing on personal psychological
attributes (eg, self-efficacy) can be effective [19-21]. Delivering
a physical activity intervention online has been shown to be an
effective mode of delivery [22,23] that also may allow for
efficient scaling up of an intervention [18]. Thus, a readily
scalable, Web-based behavioral intervention that effectively
promotes physical activity in adults with obesity may be useful
in responding to a global pandemic (ie, physical inactivity) in
an at-risk population (ie, adults with obesity).

Self-Efficacy Theory
The social cognitive theory [24] has provided the theoretical
framework for many effective cognitive behavioral physical
activity–promoting interventions for adults with obesity [12,13].
Self-efficacy theory [25] resides within social cognitive theory
and views an individual as a proactive agent in the regulation
of their emotions, cognitions, and behaviors. Self-efficacy
beliefs play a primary role in the self-efficacy theory and are
defined as domain-specific judgments held by an individual
about their ability to successfully execute differing levels of
performance given certain situational demands. Self-efficacy
beliefs rely upon the cognitive processing of several potential
sources of efficacy information: enactive mastery experiences,
vicarious experiences, verbal persuasion, and physiological and
emotional states. Furthermore, two proposed omnibus outcomes
of self-efficacy beliefs are an individual’s thought patterns (eg,
goal setting, worry, and attributions) and behaviors (eg,
challenges undertaken, effort expended on challenges
undertaken, and persistence in the face of difficulties that arise
during challenges undertaken). A necessary condition for valid
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testing of self-efficacy theory is concordance between the
domain-specific self-efficacy beliefs and the proposed outcome
of interest. There is a rich literature on the potential importance
of targeting self-efficacy as a potentially modifiable mediating
variable in physical activity–promoting interventions [19-21].

The self-efficacy theory posits that a self-efficacy–level
construct may play a central role in the initiation of a behavior
(eg, engaging in a recommended amount of weekly physical
activity), whereas self-efficacy to regulate a behavior construct
may play a central role in the maintenance of a behavior (eg,
engaging in a recommended amount of weekly physical activity
over time) [25]. A self-efficacy–level construct can be defined
as an individual’s beliefs in his or her ability to accomplish
levels of a task (eg, engage in at least 150 min of
moderate-intensity physical activity in the next week).
Self-efficacy to regulate a behavior construct can be defined as
an individual’s beliefs to overcome possible barriers to
accomplishing a task that he or she already knows how to do
(eg, engage in at least 150 min of moderate-intensity physical
activity in the next week if you are under personal stress). The
importance of both a self-efficacy level construct and
self-efficacy to regulate a behavior construct has been
demonstrated in exercise contexts [26,27]. However, there still
exists a pressing need to systematically test self-efficacy

theory–based interventions to promote physical activity in
real-world settings [5,9,21].

Fun for Wellness
FFW is a self-efficacy theory–based, online (ie, Web-based and
not an app) behavioral intervention developed to promote growth
in well-being and physical activity by providing
capability-enhancing opportunities to participants [28]. The full
conceptual model for the FFW intervention is broader than this
study and specifies that FFW exerts both a positive direct effect
and a positive indirect effect through self-efficacy (ie, well-being
self-efficacy, well-being action self-efficacy, physical activity
self-efficacy, self-efficacy to regulate physical activity) on
well-being (ie, subjective well-being, well-being actions, and
physical activity). The narrower focus of this study was on the
FFW conceptual model for the promotion of physical activity
(see Figure 1). Consistent with the self-efficacy theory [24,25],
the behaviors, emotions, thoughts, interactions, context,
awareness, and next steps (BET I CAN) challenges provided
in the FFW intervention (described in the next section) are
specified as positive sources of self-efficacy information that
exert a positive direct effect on self-efficacy beliefs, which are
then specified to exert a positive direct effect on physical activity
(ie, a behavior) [28]. Thus, self-efficacy is specified as a
mediating variable in the FFW conceptual model for the
promotion of physical activity.

Figure 1. The Fun for Wellness conceptual model for the promotion of physical activity. BET I CAN: behaviors, emotions, thoughts, interactions,
context, awareness, and next steps.

Behaviors, Emotions, Thoughts, Interactions, Context,
Awareness, and Next Steps Challenges
The self-efficacy theory provided the theoretical framework
that guided the creation of capability-enhancing learning
opportunities (ie, the BET I CAN challenges) with which FFW
participants engage [1]. The capability-enhancing learning
opportunities provided to participants exist in the form of 152
interactive and scenario-based challenges organized in the
on-line environment by the BET I CAN acronym. The
Behavior-focused challenges are intended to increase a
participant’s capabilities to set a goal and to create positive
habits. The Emotion-focused challenges are intended to increase
a participant’s capabilities to cope with negative emotions and
to cultivate positive emotions. The Thought-focused challenges
are intended to increase a participant’s capabilities to challenge
negative assumptions and to create a new narrative for their life.
The Interaction-focused challenges are intended to increase a
participant’s capabilities to communicate and connect with

others. The Context-focused challenges are intended to increase
a participant’s capabilities to read cues and to change cues in
the environment. The Awareness-focused challenges are
intended to increase a participant’s capabilities to know
themselves and to know the issue. The Next steps–focused
challenges are intended to increase a participant’s capabilities
to make a plan and to stick with it. The scientific literature for
each type of BET I CAN challenge has been reviewed elsewhere
[28].

The capability-enhancing learning opportunity within each of
the 152 BET I CAN challenges provides each FFW participant
with exposure to one or more of Bandura’s potential sources of
self-efficacy information [3]. More specifically, each BET I
CAN challenge requires a participant to do one of the following
activities: (1) play an interactive game, (2) watch vignettes
performed by professional actors, (3) listen and read minilectures
narrated by a coach, and (4) engage in self-reflection exercises
and chat rooms. An opportunity for an enactive mastery
experience is provided when a participant plays an interactive
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BET I CAN game. An opportunity for a vicarious experience
is provided when a participant watches a BET I CAN vignette
performed by professional actors. An opportunity to be verbally
persuaded is provided when a participant listens to a BET I
CAN minilecture narrated by a coach. An opportunity for
assessing relevant physiological and emotional states is provided
when a participant is asked to engage in a BET I CAN
self-reflection exercise. The scientific literature supporting each
of these proposed sources of self-efficacy information in
physical activity contexts has been reviewed elsewhere
[21,25,29].

Self-Efficacy Beliefs
Both a self-efficacy–level construct (ie, physical activity
self-efficacy) and self-efficacy to regulate a behavior construct
(ie, self-efficacy to regulate physical activity) are included in
the FFW conceptual model for the promotion of physical activity
[28]. Physical activity self-efficacy has been defined in the FFW
context as the degree to which an individual perceives that they
have the capability to engage in a recommended amount of
weekly physical activity for health. Self-efficacy to regulate
physical activity has been defined in the FFW context as the
degree to which an individual perceives that they have the
capability to overcome possible barriers to engagement in a
recommended amount of weekly physical activity for health.

Both the physical activity self-efficacy construct and the
self-efficacy to regulate physical activity construct were recently
added to the FFW conceptual model based on two key results
and limitations from the 2015 FFW efficacy trial [28]. First,
although results from the 2015 FFW efficacy trial provided
some initial evidence for the efficacy of FFW to promote
physical well-being actions [2], measurement of physical
well-being actions consisted of only 2 items (ie, how often do
you engage in moderate physical activity such as brisk walking
for about 30 min at least five times a week and eat mostly a
plant-based diet of foods such as fruits, vegetables, nuts, and
seeds). This study seeks to address this limitation by more
thoroughly measuring physical activity across four general
domains of life: leisure related, domestic related, work related,
and transport related [30,31]. Second, although results from the
2015 FFW efficacy trial provided some initial evidence for the
efficacy of FFW to promote self-efficacy [3], measurement of
self-efficacy focused on well-being self-efficacy (ie, the degree
to which an individual perceives that they have the capability
to attain a positive status in key domains of their life) and, thus,
was not very concordant with physical activity. This study seeks
to address this limitation by more thoroughly measuring the
self-efficacy beliefs for physical activity (ie, leisure-related,
domestic-related, work-related, and transport-related physical
activity self-efficacy and the self-efficacy to regulate physical
activity).

Hypotheses
In all, three construct-level a priori hypotheses were investigated
in this study based on the conceptual model depicted in Figure
1. Hypothesis 1 was that the FFW intervention would exert a
positive direct effect on self-efficacy. Hypothesis 2 was that
self-efficacy would exert a positive direct effect on physical
activity. Hypothesis 3 was that the FFW intervention would

exert a positive direct effect on physical activity. An additional
construct-level exploratory hypothesis (ie, hypothesis 4) was
also investigated based on the conceptual model depicted in
Figure 1: the FFW intervention would exert a positive indirect
effect on physical activity through self-efficacy.
Dimension-specific hypotheses were not made because of a
lack of previous research on the effectiveness of the FFW
intervention to promote physical activity.

Methods

The Well-Being and Physical Activity Study
The data described in this paper were collected within a more
broadly focused trial, the Well-Being and Physical Activity
Study (ClinicalTrials.gov, identifier: NCT03194854). Within
this section, we provide an overview of the relevant methods
used in the Well-Being and Physical Activity Study to provide
a context for the specific focus of this paper [32]. The readers
are referred to the relevant protocol paper [28] for a fuller
description of the protocol for the Well-Being and Physical
Activity Study. A populated Consolidated Standards of
Reporting Trials-EHEALTH checklist is provided in Multimedia
Appendix 1.

Ethics Approval
All procedures in this study involving human participants were
in accordance with the ethical standards of the institutional and
national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards. The institutional review board (IRB) at the University
of Miami provided necessary permission to conduct this study
on July 11, 2017, IRB number 20170541. The University of
Miami and Michigan State University (STUDY00000979)
established an Institutional Authorization Agreement on June
26, 2018, that provided permission for the University of Miami
to serve as the designated IRB for this study.

Study Design
The study design was a large-scale, prospective, double-blind
(ie, investigators and outcome assessor were masked),
parallel-group randomized controlled trial. Recruiting, screening,
random assignment, and collection of data were conducted
online from August 2018 through November 2018. Data
collection was Web based, fully automated, and occurred at
three time points: baseline (T1), 30 days after baseline (T2),
and 60 days after baseline (T3). The timeline for this study was
similar to timelines used in other physical activity interventions
in adults with obesity [12,13].

Recruitment and Eligibility
A sample size of approximately 900 participants was targeted
for enrollment in the study. Participants were recruited through
the general population panel of the SurveyHealth recruitment
company. Partnering with a panel recruitment company is
consistent with recruitment in preliminary research on FFW
[33,34] and with a movement toward larger and smarter physical
activity promotion interventions [18]. Eligibility criteria were
(a) the ability to access the Web-based intervention, (b) living
in the United States, (c) aged 18 to 64 years, (d) BMI of 25.00
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kg/m2 or more, and (e) absence of simultaneous enrollment in
another intervention program promoting either well-being or
physical activity. The BMI criterion included both the

overweight (ie, 25.00-29.99 kg/m2) category and the obese

category (ie, ≥30.00 kg/m2) consistent with many physical
activity–promoting interventions for adults with obesity [12,35].

Informed Consent
Informed consent was obtained from each participant included
in the study. More specifically, immediately after being
determined to be eligible for this study, each eligible individual
was directed to a Web-based, IRB-approved informed consent
form. Each individual who clicked Consent to Participate was
enrolled as a participant in the study. Each individual who
clicked Decline to Consent was denied access to the study.

Random Assignment
Random assignment of each eligible participant occurred after
a unique and secure login credential was created, informed
consent was obtained, a medical disclaimer was agreed to, and
the T1 survey battery was completed. Eligible participants were
randomly assigned to the intervention (ie, FFW) or the usual
care (ie, UC) group via software code that was written to
accomplish equal allocations to the FFW and UC groups.
Participants assigned to the FFW group were given immediate
access to the intervention. Participants assigned to the UC group
were put on a waitlist for access to the intervention. Both the
FFW group and the UC group were provided with modest
financial incentives to provide data consistent with a general
approach taken in many theory-based physical
activity–promoting interventions [9]. The authors of this study
are unaware of any previous research that would support casting
unique doubt on the results of this study (as compared with
other theory-based physical activity–promoting interventions
that used modest financial incentives in a study) attributable to
the particular financial incentives approach taken in this study.

Usual Care
Participants assigned to the UC group were asked to conduct
their lives as usual. The login credential for each UC participant
provided access to a secure website to complete the survey
battery at T1, T2, and T3. UC participants had the opportunity
to earn up to US $30 worth of Amazon electronic gift cards.
Specifically, UC participants could earn US $5 for completing
the T1 survey battery, US $10 for completing the T2 survey
battery, and US $15 for completing the T3 survey battery. UC
participants were given 1 month of 24-hour access to the FFW
intervention after data collection for this study was closed.

Fun for Wellness
Participants assigned to the FFW group were asked to engage
with the FFW intervention. The login credential for each FFW
participant provided 30 days (ie, from T1 to T2) of 24-hour
access to the 152 BET I CAN challenges and access to a secure
website to complete the survey battery at T1, T2, and T3. FFW
participants had the opportunity to earn a total of US $45 worth
of Amazon electronic gift cards. Specifically, FFW participants
could earn US $5 for completing the T1 survey battery, US $10
for completing both the T2 survey battery and at least 15 BET

I CAN postintroductory challenges, an additional US $15 for
completing at least 30 BET I CAN post-introductory challenges,
and US $15 for completing the T3 survey battery.

Each of the first four BET I CAN challenges required the
participant to do one of the aforementioned activities while
focusing on introductory material (orientation to the website,
examples of a recommended amount of physical activity for
health, etc) to provide an important context for
capability-enhancing opportunities [25]. Participants were
required to complete these introductory challenges to gain access
to the remaining 148 postintroductory BET I CAN challenges.
Participants self-selected which postintroductory BET I CAN
challenges to complete. Challenges completed by each
participant were tracked by computer software to provide data
(ie, participation points) for the FFW engagement scoring system
[1]. Earning at least 21 participation points was the operational
definition for being engaged with the FFW intervention [28].

Survey Battery
Instruments designed to measure demographic information,
self-efficacy, and physical activity were included in the survey
battery. Proposed demographic and biological correlates of
physical activity were collected via self-reporting at T1 and
included participant age, gender, race/ethnicity, highest level
of education completed, marital status, employment status, and
household annual income [19]. This set of demographic and
biological variables is collectively referred to as the
demographic covariates from this point forward.

Physical Activity
Physical activity was measured at T1 through T3 with the long
form of the international physical activity questionnaire (IPAQ
[30,31]). The long form of the IPAQ is intended for individuals
aged 15 to 69 years and purports to measure physical activity
in four domains—work related, transport related, domestic
related, and leisure time related—according to the frequency
and duration of the physical activity performed in each domain
during a week. The physical activity domains measured in the
IPAQ are separated according to their intensity, which is defined
as a distinction between walking, moderate physical activities,
and vigorous physical activities. Moderate physical activity is
defined as activities that take moderate physical effort and make
you breathe somewhat harder than normal. Vigorous physical
activity is defined as activities that take hard physical effort and
make you breathe much harder than normal.

A total physical activity score—which is the sum of total
walking time, total time in moderate physical activity, and total
time in vigorous physical activity—was created based on the
IPAQ data processing guidelines [36]. Total walking time is
the sum of walking time in the work-related, transport-related,
and leisure-related domains. Total time in moderate physical
activities is the sum of moderate physical activity in the
work-related, transport-related, domestic-related, and
leisure-related domains. Total time in vigorous physical
activities is the sum of vigorous physical activity in the
work-related, domestic-related, and leisure-related domains.
Outlying cases (ie, averaging 16 hours or more of physical
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activity per day) were excluded from analysis based on IPAQ
data processing guidelines for excluding outliers [36].

Self-Efficacy
Overall, five domains of self-efficacy were measured at T1
through T3. Each of the four physical activity self-efficacy–level
domains was measured with a slightly modified version of the
well-established 8-item exercise self-efficacy (EXSE; [26])
scale. The EXSE scale assesses an individual’s beliefs in their
ability to continue exercising on a 3-times-per-week basis at
moderate intensities for more than 40 min per session in the
future. The EXSE scale was tailored for the FFW context to
assess the degree to which an individual perceives that they
have the capability to engage in a recommended amount of
weekly physical activity for health. Work-related physical
activity self-efficacy was measured with a 12-item scale that
was designed to be concordant with how work-related physical
activity is measured in the IPAQ (ie, at both a vigorous and
moderate intensity). Transport-related physical activity
self-efficacy was measured with a 6-item scale that was designed
to be concordant with how transport-related physical activity
is measured in the IPAQ (ie, at a moderate intensity).
Domestic-related physical activity self-efficacy was measured
with a 6-item scale that was designed to be concordant with
how domestic-related physical activity is measured in the IPAQ
(ie, at a moderate intensity). Leisure-related physical activity
self-efficacy was measured with a 12-item scale that was
designed to be concordant with how leisure-related physical
activity is measured in the IPAQ (ie, at both a vigorous and a
moderate intensity). Vigorous-intensity items began with the
stem “how confident are you in your current ability to engage
in work- or leisure-related physical activity at a vigorous level
of intensity” and then referenced six increasing periods (eg, for
at least 10, 15, 30, 45, 60, or 75 min in the next week).
Moderate-intensity items began with the stem “how confident
are you in your current ability to engage in work- or transport-
or domestic- or leisure-related physical activity at a moderate
level of intensity” and then referenced six increasing time
periods (eg, for at least 10, 30, 60, 90, 120, or 150 min in the
next week). Responses to each item were organized within a
5-category rating scale structure, where 0=no, 1=low,
2=moderate, 3=high, and 4=complete confidence based on
previous research on effective self-efficacy rating scale
structures [37]. An average observed score for each of the four
physical activity self-efficacy level domains was created based
on relevant guidelines [26,38].

Self-efficacy to regulate physical activity was measured at T1
through T3 with a slightly modified version of the
well-established 13-item barriers self-efficacy (BARSE) scale
[27]. The BARSE scale assesses an individual’s perceived
capabilities to exercise 3 times per week for 40 min over the
next 2 months in the face of commonly identified barriers to
participation. The BARSE scale was tailored for the FFW
context to assess the extent to which an individual believes that
he or she has the ability to overcome possible barriers to
engagement in a recommended amount of weekly physical
activity for health. Responses to each item were organized
within a 5-category rating scale structure, where 0=no, 1=low,
2=moderate, 3=high, and 4=complete confidence. An average

observed score for self-efficacy to regulate physical activity
was created based on relevant guidelines [27,38].

Data Analytic Approach
Statistical models were fit in Mplus 8.3 with
maximum-likelihood (ML) estimation with robust SEs [39].
Type I error rate was set equal to 0.05. Missing data were
addressed with full information ML estimation using the
observed information matrix under the assumption of missing
at random [40]. Reliability was assessed using Cronbach alpha
[41,42]. Indexes of effect size considered for direct effects were
Cohen d [43] and percentage of variance explained. Commonly
used heuristics were used to assist in the interpretation of an
absolute value of Cohen d: 0.20 (small), 0.50 (medium), and
0.80 (large). For each indirect effect, a bias-corrected
bootstrapped estimate of the 95% confidence interval was
obtained with the number of draws set equal to 2000 [44]. An
index of effect size was not considered for indirect effects
because an effect size index for complex mediation models has
not yet been firmly established [45].

Path Model
A single saturated (degrees of freedom=0) path model was fit
consistent with the conceptual model depicted in Figure 1 under
an intention-to-treat approach [46]. Each of the five domains
of self-efficacy at T2 were regressed on FFW (ie, 0=UC,
1=FFW), physical activity at T1, and the demographic
covariates. Physical activity at T3 was regressed on FFW, the
five domains of self-efficacy at T2, physical activity at T1, and
the demographic covariates. The expression adjusted mean
difference is used from this point forward to acknowledge the
statistical adjustment made by including covariates in the model.

There were four sets of focal parameters in the path model. The
first set of focal parameters was the direct effect of FFW on
each of the five domains of self-efficacy at T2 (ie, beta1). Each
of these five parameters was interpreted as the adjusted mean
difference on a particular domain of self-efficacy at T2 for the
FFW group as compared with the UC group. The second set of
focal parameters was the direct effect of the five domains of
self-efficacy at T2 on physical activity at T3 (ie, beta2). Each
of these five parameters was interpreted as the path coefficient
from a particular domain of self-efficacy at T2 to physical
activity at T3. The third set of focal parameters was a single
parameter: the direct effect of FFW on physical activity at T3
(ie, beta3). This parameter was interpreted as the adjusted mean
difference on physical activity at T3 for the FFW group as
compared with the UC group. The fourth set of focal parameters
was the indirect effect of FFW on physical activity at T3 through
each of the five domains of self-efficacy at T2 (ie, beta4, where
beta4=beta1*beta2'). Each of these five parameters was
interpreted as the product of path coefficients from FFW to
physical activity at T3 through a particular domain of
self-efficacy at T2. Each set of focal parameters tested the
numerically corresponding hypothesis (eg, beta1 tested
hypothesis 1).
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Necessary Sample Size
Necessary sample size was determined for a minimum fixed
level of power (ie, 0.80) for rejecting the null hypothesis that
each of the five focal parameters regarding a direct effect of
FFW (ie, beta2 and beta3) was equal to 0.00 using Monte Carlo
methods as implemented in Mplus 8.3 [47]. The population
parameter value for each of the five relevant focal parameters
was set equal to a value that corresponded to a
small-to-moderate effect size (ie, d=.35) consistent with relevant
results from previous research [2,3]. Type I error was set equal
to 0.05. The number of replications was set to 10,000, and the
necessary sample size was equal to 285.

Results

Participant Characteristics
Figure 2 depicts participant flow from eligibility screening to
randomization to retention over the three measurement

occasions. A total of 821 consenting participants were randomly
assigned to FFW (n=410) or UC (n=411). Forensic analysis by
a computer scientist performed before data analysis identified
154 cases as fraudulent, and these cases were excluded from
analysis. The researchers initiated the forensic analysis after
consulting with the designated IRB, legal counsel, and the office
of research compliance and quality assurance about the computer
scientist’s report of suspicious activity on the website (eg,
participants logging in very close temporal proximity and
sending identical emails to the computer scientist in broken
English). The forensic analysis revealed that all of these 154
accounts were made by 1 user or group through 2 virtual private
server (VPS) services. The analysis was reported as a reportable
new information (RNI#00003760) incident to the designated
IRB in December 2018. Unlike the 154 fraudulent cases (ie,
154/821, 18.8%), no groupings of the 667 nonfraudulent cases
(667/821, 81.2%) appeared to have been made by 1 user or
group through VPS services.

Figure 2. Participant flow from screening to randomization to retention over the three measurement occasions for the physical activity–related data.

An additional 206 cases were outlying cases on the physical
activity score and were excluded from the analysis, leaving 461
analyzed cases (ie, participants), FFW (n=219) and UC (n=242).
A majority of the participants identified as female (302/461,

65.5%), white, non-Hispanic (342/461, 74.2%), having
completed at least a 4-year college degree (307/461, 66.5%),
married (314/461, 68.2%), being a full-time employee (309/461,
67.0%), being at least 40 years old (254/461, 55.1%), and as
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residing in a household with an annual income of at least US
$75,000 (238/461, 51.6%). The difference in the proportion of
missing data observed at T2 for the FFW group (ie, 0.12) as
compared with the UC group (ie, 0.07) was not statistically
significant (P=.08.)

Table 1 provides a comparison of demographic characteristics,
BMI values, self-efficacy domain scores, and physical activity
scores at T1 for participants by randomization group. There
were no statistically significant differences in the proportions
(for binary variables tested via logistic regression) or means
(for continuous variables tested via linear regression) of

demographic characteristics, the mean BMI value, the mean
self-efficacy domain scores, or the mean physical activity scores
at T1 by randomization group. The minimum value of BMI

observed across the sample was 25.06 kg/m2. The median values
of physical activity in hours per week (ie, 10.61 and 9.18) were
similar to IPAQ-based values in some other relevant research
[48-50]. No important harms or unintended effects were
observed in either group. Cronbach alpha ranged from .86
(physical activity) to .97 (work-related physical activity
self-efficacy). A majority (201/219, 91.7%) of the participants
who were assigned to the FFW group were engaged with the
FFW intervention.

Table 1. Descriptive statistics for demographic characteristics, self-efficacy domain scores, and physical activity scores at baseline for participants by
randomization group (N=461).

Fun for Wellness (n=219)Usual care (n=242)Variablea

144 (66.0)157 (64.9)Female, n (%)

31 (14.2)41 (16.9)Black, n (%)

13 (5.9)17 (7.0)Hispanic, n (%)

15 (6.9)17 (7.0)Vocational or technical school, n (%)

39 (18.0)37 (15.3)Some college, n (%)

85 (38.7)111 (46.0)Undergraduate degree, n (%)

56 (25.7)54 (22.4)Graduate or professional degree, n (%)

149 (68.1)165 (68.2)Married, n (%)

19 (8.7)28 (11.6)Part-time employment, n (%)

151 (69.0)158 (65.3)Full-time employment, n (%)

19 (8.8)21 (8.7)Retired, n (%)

41.77 (10.78)41.97 (11.03)Age (years), mean (SD)

77.77 (48.20)76.38 (47.73)Income in thousand dollars, mean (SD)

30.21 (5.31)30.92 (5.83)BMI (kg/m2), mean (SD)

1.17 (1.14)1.19 (1.15)Work-related physical activity self-efficacy (alpha=.97), mean (SD)

1.28 (1.16)1.20 (1.11)Transport-related physical activity self-efficacy (alpha=.95), mean (SD)

1.52 (1.25)1.43 (1.22)Domestic-related physical activity self-efficacy (alpha=.95), mean (SD)

1.39 (1.25)1.37 (1.17)Leisure time–related physical activity self-efficacy (alpha=.97), mean (SD)

2.05 (0.70)2.06 (0.74)Self-efficacy to regulate physical activity (alpha=.90), mean (SD)

9.18 (17.65)10.61 (19.17)Physical activity in hours per week (alpha=.86), median (IQR)

aThe reference group (eg, male) for each demographic variable (eg, gender) and subgroups comprising less than 5% of observations are not reported
for spatial reasons. Missing data ranged from 0% to 3.5% across all the variables in this table.

Path Model
The percentage of variance accounted for ranged from 16.8%
(work-related physical activity self-efficacy) to 25.3%
(self-efficacy to regulate physical activity) across the five
domains of self-efficacy at T2 and equaled 37.4% for physical
activity at T3. The correlations among the residuals of the four
self-efficacy–level constructs ranged from 0.74 (work-related
physical activity self-efficacy with leisure-related physical
activity self-efficacy) to 0.76 (transport-related physical activity
self-efficacy with domestic-related physical activity
self-efficacy). The correlations between the residuals of the four
self-efficacy–level constructs with self-efficacy to regulate

physical activity ranged from 0.04 (transport-related physical
activity self-efficacy with self-efficacy to regulate physical
activity) to 0.13 (work-related physical activity self-efficacy
with self-efficacy to regulate physical activity). The
unstandardized estimates of the covariates are available in Table
2, but these estimates are not discussed because of spatial
limitations. Table 3 provides the unstandardized estimate of
each focal parameter from the path model by hypothesis. Figure
3 provides key focal unstandardized parameter estimates for
hypothesis 1 through hypothesis 3. Estimates for hypothesis 4
are not directly provided in Figure 3 because they are not
parameter estimates per SE but rather a function of existing
parameter estimates. However, they are listed at the bottom of
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Table 3. The paragraphs below briefly interpret these estimates with regard to the corresponding hypothesis tested.

Table 2. Unstandardized estimate of the covariates from the path model.

OutcomePredictor

Physical activity
at time 3, beta
(SE)

Self-efficacy to
regulate physical
activity at time 2,
beta (SE)

Leisure-related
physical activi-
ty self-efficacy
at time 2, beta
(SE)

Domestic-related
physical activity
self-efficacy at
time 2, beta (SE)

Transport-related
physical activity
self-efficacy at
time 2, beta (SE)

Work-related
physical activi-
ty self-efficacy
at time 2, beta
(SE)

.46 (0.07)b.01 (0.00)c.01 (0.00)b.01 (0.00)a.01 (0.00)b.01 (0.00)aPhysical activity at time 1

1.27 (1.24)−.10 (0.07)−.08 (0.10)−.02 (0.10)−.13 (0.09)−.17 (0.10)Female

−.32 (1.73).16 (0.09)−.11 (0.13)−.04 (0.14)−.15 (0.13)−.23 (0.12)Black

−.65 (2.61).12 (0.12)−.35 (0.18)c−.30 (0.22)−.15 (0.22).00 (0.21)Hispanic

5.86 (4.44).22 (0.23).29 (0.30).16 (0.31).06 (0.28).03 (0.28)Vocational or technical school

2.05 (3.71)−.03 (0.21).02 (0.25).11 (0.27)−.15 (0.25)−.27 (0.22)Some college

.39 (3.00).13 (0.21).30 (0.25).20 (0.26).12 (0.24)−.12 (0.22)Undergraduate degree

3.36 (3.24).20 (0.21)−.14 (0.26)−.12 (0.27)−.22 (0.25)−.52 (0.23)cGraduate or professional degree

1.62 (1.69)−.06 (0.08)−.09 (0.13)−.12 (0.13)−.15 (0.13)−.07 (0.12)Married

2.41 (3.70).27 (0.17)−.09 (0.26)−.32 (0.27)−.05 (0.26).11 (0.25)Part-time employment

−1.81 (3.47).40 (0.15)a−.76 (0.23)a−.91 (0.24)b−.58 (0.22)a−.21 (0.22)Full-time employment

−2.28 (4.32).04 (0.22)−.78 (0.27)a−.86 (0.29)a−.79 (0.26)a−.46 (0.25)Retired

.18 (0.09)c−.02 (0.00)b.03 (0.01)b.03 (0.01)b.02 (0.01)b.02 (0.01)bAge in years

.02 (0.02).00 (0.00).01 (0.00)b.01 (0.00)b.01 (0.00)b.01 (0.00)bIncome in thousand dollars

aP<.01, 2-tailed.
bP<.001, 2-tailed.
cP<.05, 2-tailed.
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Table 3. Unstandardized estimate of each focal parameter from the path model by hypothesis.

95% CICohen d95% CIBeta1 (SE)Specific path

Hypothesis 1: FFWa –> self-efficacy

−0.09 to 0.280.10−0.09 to 0.27.09 (0.09)FFW –> work-related physical activity self-efficacy at time 2

0.04 to 0.410.230.04 to 0.41.22 (0.10)bFFW –> transport-related physical activity self-efficacy at time 2

0.03 to 0.400.220.03 to 0.41.22 (0.10)bFFW –> domestic-related physical activity self-efficacy at time 2

−0.04 to 0.330.14−0.05 to 0.33.14 (0.10)FFW –> leisure-related physical activity self-efficacy at time 2

0.07 to 0.430.250.04 to 0.29.16 (0.06)cFFW –> self-efficacy to regulate physical activity at time 2

Hypothesis 2: Self-efficacy –> physical activity

——d−2.68 to 2.35−.17 (1.28)Work-related physical activity self-efficacy at time 2 –> physical activity
at time 3

——−1.32 to 3.61.19 (1.28)Transport-related physical activity self-efficacy at time 2 –> physical activ-
ity at time 3

——−4.03 to 1.99−1.02 (1.54)Domestic-related physical activity self-efficacy at time 2 –> physical activ-
ity at time 3

——1.26 to 6.333.80 (1.29)cLeisure-related physical activity self-efficacy at time 2 –> physical activity
at time 3

——0.35 to 4.762.55 (1.12)bSelf-efficacy to regulate physical activity at time 2 –> physical activity at
time 3

Hypothesis 3: FFW –> physical activity

−0.11 to 0.260.07−1.80 to 3.881.04 (1.45)FFW –> physical activity at time 3

Hypothesis 4: FFW –> self-efficacy –> physical activity

——−0.58 to 0.27−.02 (0.12)FFW –> work-related physical activity self-efficacy at time 2 –> physical
activity at time 3

——−0.24 to 1.20.26 (0.31)FFW –> transport-related physical activity self-efficacy at time 2 –> physical
activity at time 3

——−1.26 to 0.3−.22 (0.34)FFW –> domestic-related physical activity self-efficacy at time 2 –> phys-
ical activity at time 3

——−0.06 to 1.76.54 (0.41)FFW –> leisure-related physical activity self-efficacy at time 2 –> physical
activity at time 3

——0.06 to 1.14e.42 (0.25)FFW –> self-efficacy to regulate physical activity self-efficacy at time 2
–> physical activity at time 3

aFFW: Fun for Wellness.
bP<.05, 2-tailed.
cP<.01, 2-tailed.
dNot applicable.
eBias-corrected confidence interval did not include 0.
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Figure 3. Key focal unstandardized parameter estimates from the path model for hypothesis 1 through hypothesis 3. The 241 nonfocal parameter
estimates are not depicted to reduce clutter.

Hypothesis 1
The adjusted mean difference for the FFW group as compared
with the UC group was statistically significant and
approximately small in size for transport-related physical activity
self-efficacy (beta=.22, P=.02; d=0.23), domestic-related
physical activity self-efficacy (beta=.22, P=.03; d=0.22), and
self-efficacy to regulate physical activity (beta=.16, P=.01;
d=0.25) at T2. The adjusted mean difference for the FFW group
as compared with the UC group was statistically nonsignificant
for work-related physical activity self-efficacy (beta=.09, P=.31;
d=0.10) and leisure-related physical activity self-efficacy
(beta=.14, P=.14; d=0.14) at T2. Thus, only partial support was
provided for hypothesis 1.

Hypothesis 2
The path coefficient to physical activity at T3 was statistically
significant for leisure-related physical activity self-efficacy
(beta=3.80, P=.003) and self-efficacy to regulate physical
activity (beta=2.55, P=.02) at T2. The path coefficient to
physical activity at T3 was statistically nonsignificant for
work-related physical activity self-efficacy (beta=−.17, P=.90),
transport-related physical activity self-efficacy (beta=1.19,
P=.35), and domestic-related physical activity self-efficacy
(beta=−1.02, P=.51) at T2. Thus, only partial support was
provided for hypothesis 2.

Hypothesis 3
The adjusted mean difference on physical activity at T3 for the
FFW group as compared with the UC group was statistically
nonsignificant (beta=1.04, P=.47, d=0.07). Thus, no support
was provided for hypothesis 3.

Hypothesis 4
The 95% CI for the product of path coefficients from FFW to
physical activity at T3 through self-efficacy at T2 did not include
0.00 for self-efficacy to regulate physical activity (beta=.42,
95% CI 0.06 to 1.14). The 95% CI for the product of path
coefficients from FFW to physical activity at T3 through
self-efficacy at T2 included 0.00 for work-related physical
activity self-efficacy (beta=−.02, 95% CI −0.58 to 0.27),
transport-related physical activity self-efficacy (beta=.26, 95%
CI −0.24 to 1.20), domestic-related physical activity

self-efficacy (beta=−.22, 95% CI −1.26 to 0.36), and
leisure-related physical activity self-efficacy (beta=.54, 95%
CI −0.06 to 1.76). Thus, only partial support was provided for
hypothesis 4.

Discussion

Principal Findings
The objective of this study was to evaluate the effectiveness of
the FFW Web-based behavioral intervention to increase physical
activity in adults with obesity in the United States in a relatively
uncontrolled setting. In general, results from this study provide
both some supportive and some unsupportive initial evidence
with regard to the objective of this study. Specific findings, both
supportive and unsupportive, will be discussed with respect to
the four construct-level hypotheses tested within the FFW
conceptual model for the promotion of physical activity (see
Figure 1) and to the relevant results from the 2015 FFW efficacy
trial.

Partial supportive evidence was observed in this study for three
of the four hypotheses tested. Supportive evidence for hypothesis
1 includes positive direct effects from the FFW intervention to
transport- and domestic-related physical activity self-efficacy
and self-efficacy to regulate physical activity at T2. This set of
findings provides some support for the conceptualization of the
BET I CAN challenges as capability-enhancing opportunities
and extends the literature on the ability of FFW to promote
self-efficacy beliefs [3]—a potentially modifiable mediating
variable targeted by the intervention. Supportive evidence for
hypothesis 2 includes positive direct effects from both
leisure-related physical activity self-efficacy and self-efficacy
to regulate physical activity at T2 to physical activity at T3.
This pair of findings provides some support for a central
contention of the self-efficacy theory—behaviors are an omnibus
outcome of self-efficacy beliefs [25]—and addresses a limitation
of the 2015 FFW efficacy trial: not evaluating proposed
relationships between self-efficacy and physical activity [2].
Supportive evidence for hypothesis 4 includes a positive indirect
effect of the FFW intervention on physical activity at T3 through
self-efficacy to regulate physical activity at T2. This finding
addresses a limitation of the 2015 FFW efficacy trial: not
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evaluating the proposed positive indirect effect of the FFW
intervention on physical activity through self-efficacy. Beyond
the four hypotheses tested, this study has the potential to be
important because it provides initial evidence for the
effectiveness of the FFW intervention to increase physical
activity (indirectly through self-efficacy to regulate physical
activity) in an at-risk population [8,13]. Beyond the FFW
intervention, findings from this study also contribute to a
practical research need identified in the 2018 Physical Activity
Guidelines Advisory Committee Scientific Report: to
systematically test theory-based interventions in real-world
settings [9].

At least partial unsupportive evidence was observed in this study
for each of the four hypotheses tested. Unsupportive evidence
for hypothesis 1 includes null direct effects from the FFW
intervention to both work- and leisure-related physical activity
self-efficacy at T2. Thus, it may be that the BET I CAN
challenges in the FFW intervention would benefit from being
further optimized for providing more meaningful exposure to
relevant sources of efficacy-enhancing information with regard
to these 2 domains of self-efficacy beliefs [51]. More
specifically, future studies that estimate the individual effect of
each BET I CAN component, and how BET I CAN components
may operate synergistically with each other, may help identify
active and inactive intervention components within FFW with
regard to promoting self-efficacy and physical activity in adults
with obesity. Unsupportive evidence for hypothesis 2 includes
null direct effects from work-, transport-, and domestic-related
physical activity self-efficacy at T2 to physical activity at T3.
This set of null findings may be because of the relatively strong
correlations among the four self-efficacy–level constructs (ie,
difficult to identify unique relationships with physical activity).
Unsupportive evidence for hypothesis 3 includes a null direct
effect from the FFW intervention to physical activity at T3.
This null finding is inconsistent with relevant results from the
2015 FFW efficacy trial [2] and may be because of differences
in either model specification (ie, evaluating the direct effect of
FFW on physical activity while controlling for self-efficacy
beliefs in this study) or measurement of physical activity (ie,
more thoroughly measuring physical activity in this study).
Unsupportive evidence for hypothesis 4 includes null indirect
effects from the FFW intervention to physical activity at T3
through each of the four self-efficacy–level constructs: work-,
transport-, leisure-, and domestic-related physical activity
self-efficacy at T2. This set of null findings may be attributable
to the idea that, on average, an individual’s self-efficacy beliefs
regarding their capability to engage in a recommended amount
of physical activity for health may be less important than an
individual’s self-efficacy beliefs in their capability to overcome
possible barriers to their engagement in a recommended amount
of weekly physical activity for health with regard to the
promotion of an individual’s physical activity behavior [26,27].

Conclusions
Results from this study provide some initial evidence for both
the effectiveness and the ineffectiveness of the FFW Web-based
behavioral intervention to increase physical activity in adults
with obesity in the United States. Specifically, there is evidence
that FFW may be ineffective in directly promoting physical

activity in adults with obesity. Similarly, there is evidence that
FFW may be ineffective in indirectly promoting physical activity
through the four (ie, work-, transport-, domestic-, and leisure
time–related) self-efficacy–level constructs (ie, the degree to
which an individual perceives that they have the capability to
engage in a recommended amount of weekly physical activity
for health). However, there is evidence that FFW may be
effective in indirectly promoting physical activity in adults with
obesity by increasing an individual’s self-efficacy to regulate
their physical activity (ie, the degree to which an individual
perceives that they have the capability to overcome possible
barriers to engagement in a recommended amount of weekly
physical activity for health). For this reason, we believe that the
FFW Web-based behavioral intervention may have the potential
to eventually become useful, in some small but important way,
given the magnitude of the problem, in responding to the global
pandemic of insufficient physical activity in adults with obesity
by increasing an individual’s self-efficacy to regulate their
physical activity.

Realizing the potential for the FFW intervention to have
practical implications at a local level will require future
community-based studies that align with recent
recommendations put forth by the Community Preventive
Services Task Force [52]. More specifically, the Community
Preventive Services Task Force suggests that physical activity
interventions for adults with obesity should include activity
monitors and promote physical activity within a more broadly
focused weight management program where there is access to
a health care provider. An implication from the results of this
study is that a feasibility study is now underway to implement
accelerometer-based assessment of physical activity within the
FFW intervention in partnership with a local bariatric service
center within a major health care organization in the Midwest
of the United States [53]. Gaining necessary approvals for
accessing medical records from participants in this ongoing
feasibility study may provide important information on certain
patient characteristics (eg, comorbidities) that may influence
the effectiveness of the FFW intervention.

Limitations
We are aware of at least four noteworthy limitations for this
study that temper the relevant conclusions that can be made.
First, we recognize that our hypotheses assume additivity of
FFW effects for all covariates (ie, no a priori moderators for
the proposed effects of FFW). We encourage future secondary
analyses that explore the prospect of heterogeneous FFW effects
for subgroups of individuals (eg, comorbidities) on physical
activity. Second, we note that another limitation is that all the
data collected, except for engagement with the FFW
intervention, were collected via self-reporting. Field-based
studies that collect physical activity data from objective
instrumentation [54-58] in adults with obesity are encouraged
[35,52] and are underway in the FFW context [53]. This
underway study is employing both self-reported and
accelerometer-measured physical activity in adults with obesity,
which is consistent with recommendations in previous research
[59] that found the physical activity of overweight or obese
individuals to be ranked higher by self-reporting than by
accelerometer as compared with normal-weight individuals.
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That said, it is important to note that the aforementioned
published study did not provide evidence for randomized group
assignment (eg, control vs experimental) as a moderator for the
observed mismatch between self-reported and
accelerometer-measured physical activity in overweight or obese
individuals engaged in physical activity–promoting
interventions. Thus, although the aforementioned study provides
support for suspecting that a mismatch between self-reported
and accelerometer-measured physical activity may have been
observed in this study (if accelerometer-measured physical
activity had been collected), it does not provide direct support
for suspecting that the magnitude of the suspected mismatch
may have varied as a function of randomized group assignment
in this study (ie, UC group vs FFW group). The third limitation
is that 360 of 820 cases (eg, 43.9%) needed to be excluded from
the analyses because of either fraud (n=154) or outlying physical

activity scores (n=206). Future efforts to better guard against
fraud (eg, working more closely with the panel recruitment
company) and possible overreporting of physical activity (eg,
objective assessment of physical activity) is encouraged and
may increase confidence in subsequent findings (eg, in reference
to physical activity guidelines). A final limitation is that
engagement data were not collected from UC participants who
were given 1 month of 24-hour access to the FFW intervention
(but were not provided with financial incentives to complete
BET I CAN challenges) after data collection for this study was
closed. Collecting these data would have provided some insight
into the degree to which the very high level of engagement
observed in the FFW group (ie, 201/219, 91.7%) may have been
because of the inclusion of financial incentives to complete
BET I CAN challenges.
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Abstract

Background: Mentoring programs (ie, programs that connect youths with adult volunteers) have been shown to improve
outcomes across the behavioral, social, and academic domains of youth development. As in other European countries, mentoring
programs have few traditions in Norway, where interventions for multicultural youths are usually profession driven and publicly
funded. Faced with the risk of disparities in education and health, there is a need to better understand this group’s experiences
and requirements relative to mentoring. This would also serve as a basis for designing and implementing digital support.

Objective: The objective of this study was to gain insight into multicultural youth mentees’ and adult mentors’ experiences and
needs in the context of an ongoing mentoring program, how digital support (electronic mentoring) might address these needs,
and how such support could be designed and implemented.

Methods: The study used a qualitative approach, with data from 28 respondents (21 mentees and 7 mentors). In total, 4 workshops
with mentees as well as semistructured interviews with mentees and mentors were conducted. The sessions were audio recorded,
transcribed, and analyzed thematically.

Results: In total, 3 main themes were identified from the experiences and needs reported by the mentees and mentors. These
included a need for connection, help in achieving goals, and the need for security and control. Subthemes encompassed a desire
to socialize with others, balancing the nature of the relationship, paying it forward, building trust, sharing insights and information
with peers, goal-oriented mentees and mentors wanting to assist with goal achievement, and the fundamental need for privacy
and anonymity in the digital platform.

Conclusions: The findings of this study are supported by the literature on traditional mentoring, while also offering suggestions
for the design of digital solutions to supplement the in-person mentoring of multicultural youth. Suggestions include digital
support for managing the mentee-mentor relationships, fostering social capital, and ways of ensuring security and control. Features
of existing electronic health apps can be readily adapted to a mentoring program context, potentially boosting the reach and
benefits of mentoring.

(JMIR Form Res 2020;4(2):e15500)   doi:10.2196/15500
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Introduction

Background
School dropout among adolescents and young adults has been
increasingly reframed as a public health issue in light of the
strong association between poor self-rated health in adolescence,
high school dropout, and reduced labor market integration [1-3].
Immigrant youths in Norway are at a greater risk for
unemployment or leaving school early and exhibit a
26-percentage point disparity in education and employment,
compared with native Norwegian youths [4]. Factors
contributing to these disparities within the immigrant youth
population include time spent in Norway and, thus, language
abilities, reason for migration (refugee vs labor migration),
health status, and parental income [4].

In light of the aforementioned discrepancy in school and labor
market participation across immigrant and majority youth, there
is an increased willingness to try out alternative models, such
as mentoring programs, to reduce these disparities. Mainly
studied in the United States, mentoring is defined as “taking
place between young persons (ie, mentees) and older or more
experienced volunteers (ie, mentors) who are acting in a
nonprofessional helping capacity to provide relationship-based
support that benefits one or more areas of the mentee’s
development” [5]. A 2001 meta-analysis of 73 independent
evaluations of mentoring programs supports the effectiveness
of mentoring in improving outcomes across behavioral, social,
and academic domains [6], as does a more recent meta-analysis
of outcome studies [7]. However, mentoring programs, which
are typically run as social entrepreneurships, have few traditions
in Norway, where interventions for immigrant youths are often
profession driven and publicly funded [8].

One of the first mentoring programs in Norway (called
Catalysts) targets recently arrived immigrant youths aged
between 16 and 25 years. The majority are recruited through
introductory language classes at their schools, which are
mandatory for everyone who wishes to complete high school
in Norway. Participants’ immigration background varies and
includes unaccompanied minor refugees, family reunification,
and children of labor migrants. The Catalysts mentoring program
lasts for 6 months and matches immigrant youths (mentees) and
volunteer adults (mentors) in mentor-mentee dyads according
to their interests and needs. Program components are closely
aligned with mentoring best practices [5] and build on the
principles of appreciative inquiry [9,10], closely related to
positive psychology [11]. The Catalysts program is primarily
commissioned by municipalities and corporate social
responsibility entities in businesses, in addition to funding from
the Norwegian Labor and Welfare Administration (NAV).

Electronic Health and Adaptations to a Mentoring
Context
The researchers who initiated collaboration with Catalysts have
backgrounds in electronic health (eHealth) and sought ways of
applying eHealth knowledge and apps to health promotion
interventions outside of health care settings for health
promotional purposes. Catalysts mentoring practitioners, for

their part, were interested in evidence-informed digital
innovations to improve the reach and effectiveness of their
programs. We joined forces to illuminate the following
overarching question: to what extent could an evidence-informed
electronic mental health platform (called ReConnect, see also
the Methods section) be adapted to the needs and experiences
of mentees and mentors to enhance mentoring? As described
elsewhere [12,13], the original ReConnect platform was
designed for individuals requiring long-term mental health care.
It included 3 main components: a peer support forum, a secure
messaging function between service users and their health care
providers, and a toolbox of resources that could be used
autonomously or in collaboration between service users and
providers (with resources related to mapping strengths,
mindfulness, sleep hygiene, goal-setting modules, personal
network, and medications). The design and operation of
ReConnect were guided by principles of recovery [14], which
may or may not resonate with stakeholders of youth mentoring.

Little prior research was available, as only 3% of mentoring
programs in the United States have a digital component and
only 1% are exclusively digital [15]. The few implementations
of digital components previously studied range from informal
and supplemental to more formal or exclusive (digital
interactions only) and include email, social media, and SMS as
well as app-mediated connections and computer platforms [16].
Research indicates that demographic and personal
circumstances, communication styles, accessibility issues, and
program implementation shape the effectiveness of electronic
mentoring (e-mentoring) among youth, but many questions
remain about what types of digital solutions may be effective
and for whom [16].

Theory of Change
To assess the relevance of the pre-existing eHealth platform to
the context of mentoring and to identify necessary and desired
adaptations, we encouraged Catalysts to articulate their
program’s theory of change. Along with many in the mentoring
field [17], Catalysts maintains that in-person relationships
between mentees and mentors are foundational and that any
digitalization should aim to enhance, not replace, in-person
relationships. In addition to appreciative inquiry [10], which
explicitly redirects attention away from problems and
vulnerabilities toward strengths and opportunities, Catalysts’
theory of change encompassed elements closely aligned with
social capital [18-22], particularly the bridging type of social
capital that is found across the lines of age, social status, and
ethnicity [23]. Evidence suggests that having wider support
networks of peers and unrelated adults across a range of domains
(that is to say, greater social capital) is associated with a variety
of positive outcomes, including better youth mental health
[24,25]. These perspectives might broadly be seen as
complementary to the recovery-oriented perspectives and
literature that guided the design of the original ReConnect
platform [12]. Nevertheless, the efforts to arrive at clearer
(theoretical) rationales for how to adapt ReConnect and why
(or instead start from scratch) called for the perspectives of
mentees and mentors. To elicit these perspectives, an open
inductive approach to e-mentoring was considered most
appropriate at this stage.
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Research Questions
This exploratory study aimed to gain insights into the
experiences and needs of immigrant youths and their mentors
and how the mentoring experience might be enhanced by a
digital supplement. More specifically, the following questions
guided the study:

What are the needs of mentoring stakeholders
(mentors and mentees)?

How can these needs be addressed using a digital
platform?

How can such a platform be designed and
implemented within this mentoring context?

Insights into these issues will be used as a basis for subsequent
formulations of user requirements of an e-mentoring platform,
and thereafter an intervention study, to assess the effects of the
platform.

Methods

Study Design
The study was conducted between winter 2018 and spring 2019
and was approved by the Data Protection Officer at Oslo
University Hospital. Qualitative data were collected with
different methods to illuminate the research questions, in close
collaboration with stakeholders (mentees and mentors). As

outlined in Table 1, we conducted interviews, focus groups, and
workshops at the Center for Shared Decision Making and
Collaborative Care Research (Oslo University Hospital),
Norwegian Research Center (NORCE), and Catalysts localities
to gain insights from stakeholders about their needs and
preferences for digital support to augment their face-to-face
mentoring meetings.

Participant Recruitment
Mentors and mentees were recruited from among current or
previous participants in the Catalysts program in several ways:
an open call for participation among active mentors and mentees
or by direct contact from the program coordinator. In the latter
case, a purposive sampling of mentors and mentees was used
to select participants with varied backgrounds in terms of
program progression and demographic characteristics [26]. Each
person from this list of mentees was then contacted (by EB or
SP), and interviews or workshops were scheduled. All
participants received information about the purpose of the study,
the voluntary nature of participating, and maintenance of
confidentiality, and all participants signed informed consent
forms. The interviews and focus group workshops were audio
taped and transcribed, with the exception of the pair interview,
which was not taped because of technical problems. There were
28 different respondents, including 21 mentees and 7 mentors
(Table 1).

Table 1. Data collection method and respondent roles.

Respondents’ role (number of respondents)Data collection approach

Mentee (n=2)Interview with mentees

Mentor (n=6)Interview with mentor

Mentor (n=1) and mentee (n=1)Interview with mentor and mentee pair

Mentees (n=23; 18 unique); 5 participated in multiple workshopsFocus group workshops (n=4) with mentees

Data Collection
Participants were interviewed in 8 individual interviews (2
mentees and 6 mentors) and 1 pair interview (1 mentor and 1
mentee), as illustrated in Table 1. Mentees were interviewed in
person, whereas mentors were interviewed both in person and
via telephone. The individual interviews were conducted by 2
of the authors (EB and RLR) and lasted between 30 min and 1
hour. A total of 4 focus group workshops were also conducted,
with 18 different mentees participating; an additional 5 mentees
participated in multiple workshops. Here, an author (SP) acted
as a moderator and guided the activities and conversations.

Mentees were interviewed at different phases of the program,
allowing us to gain insights into the youths’ expectations,
experiences, and needs as they progressed in the program. All
mentors were interviewed toward the end of the program or
after the programs had concluded. A semistructured interview
guide was used, and the initial questions posed to respondents
were intentionally broad, addressing expectations and
motivations for participation; challenges and benefits of the
program; and, specifically, the use of apps. Over time, as the
requirements for the design of an e-mentoring platform began
to take shape, questions became more specific, for example, “If

an app were to be introduced as part of the program, what would
be useful to you to have in such an app, and why?” During the
discussions, participants were asked follow-up questions to
expand on what was said and to reflect upon their answers if
needed [26]. Respondents were also encouraged to share their
concrete experiences in participating in the mentoring program,
elaborating on how digital support might strengthen or
undermine specific aspects of the program. Workshops allowed
interactions among participants, who could mutually confirm,
reinforce, and contradict each other’s statements, whereas the
interviews allowed deeper probing around the functionality of
the mentor program and how it could be improved with a digital
innovation. In the workshops and interviews, the original
ReConnect platform (described earlier), which included 3
interactive components (ie, peer support forums for users and
health care providers, a toolbox of resources, and secure
messaging), was used as a point of departure. Features and
design principles from ReConnect were mentioned when posing
questions about its relevance to participants’ needs and
preferences in a mentoring context. Given the ReConnect
platform’s medical content, archaic looks, and code libraries,
the study group decided to use the features and design principles
in developing a new, but similar, platform. In the workshops,
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participants engaged with hand-drawn wireframes based on
some of the features from ReConnect, such as the forum,
messaging, and toolbox. Stakeholders were asked how they
would engage with the aforementioned features in a mentoring
context, to assess their needs. This selection of features from
the ReConnect platform potentially influenced respondents’
feedback on specific possibilities for an e-mentoring platform.

Data Analysis
Data were analyzed using thematic analysis, where the
researchers first familiarize themselves with the data; generate
initial codes; assess, review, and name themes; and then report
findings [27]. The recordings from the interviews and workshops
were transcribed and imported to NVivo (QSR International
Pvt Ltd) qualitative data analysis software. In the first step of
the analysis, 3 authors (DG, EB, and SP) independently read
the transcriptions of the interviews and workshops to get an
overview of topics reported by the participants and to generate
initial codes from the transcripts. The code generation and
analysis were completed with the initial research questions in
mind, focusing on the needs of the respondents, how an
e-mentoring platform could address such requirements, and
how to design and implement the platform. All manifest content,
or descriptions of needs, experiences, and ideas that were
considered relevant to creating, adapting, and implementing the
e-mentoring platform, were extracted from the transcriptions.
The initial codes were generated, compared, and discussed
between the 3 authors. The fourth author (JM), who is a
computer design scientist, observed several of the workshops
and participated in discussions of emerging codes in light of

design implications. Overlapping or similar meaning codes were
grouped together into initial themes. The themes were reviewed
and discussed iteratively by 4 of the authors (DG, EB, SP, and
JM), with the aim to reduce the number of themes and define
meaningful and relevant names of the themes without losing
relevant meaning. After defining codes and themes, the fifth
author (RLR) then independently read and coded the material,
comparing with already extracted codes. All authors discussed
the results to reach consensus on final names of the themes and
codes for subthemes. The Norwegian quotations were translated
by RLR and DG, who are both native English speakers and
fluent in Norwegian.

Results

Overview
A total of 3 overarching themes were identified in the
respondents’ descriptions of the needs and preferences for
traditional mentoring. The main themes identified were related
to connection, personal goals, and security and control. Most
subthemes were common to both mentees and mentors, but
several subthemes were more closely related to a single
respondent group. Each of the overarching themes and
subthemes are first presented, followed by a summary of
suggestions from the informants about how digital support might
address such needs. Quotations that are particularly illustrative
of the theme are included in the text, whereas supplementary
quotations are referenced and are available in Multimedia
Appendix 1. A summary visualization of the themes and
subthemes is depicted in Figure 1.

Figure 1. The main themes and subthemes.

Theme 1: Connection—A Sense of Community
The first overarching theme identified in the data was the
stakeholders’ desire for connection or belonging to a larger
community. This concept was reflected in mentor-mentee
relationships, connections within the separate mentee and mentor
spheres, and links to Norwegian society. A mentee described
challenges with regard to the latter point:

You know Norwegians, if you don’t speak to them
first, they won’t speak with you. [Mentee, Interview
2]

Subthemes extracted from the transcripts included a desire to
get together with others, balancing the relationship, paying it
forward, trust, and the need for sharing insights and information
with peers.
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A Way of Getting Together
The first subtheme encompassed the need for group activities
and ways of socializing. A core argument for introducing a
digital platform as part of the program was to enhance contact
between the mentee-mentor dyads. Many of the mentees
expressed a desire for frequent contact with their mentors, as
illustrated by the following mentee quotation (when asked how
often she would like to meet her mentor):

If possible five days a week! Every day! [Mentee,
Interview 1]

The youths emphasized that an app should not be used at the
expense of human contact (meetings with mentors) but rather
supplement it. Mentees already felt that the in-person contact
was too infrequent (Multimedia Appendix 1) and that emotional
bonding, showing empathy, and closeness could be challenging
to facilitate remotely and would be preferable in person
(Multimedia Appendix 1). However, the same mentee
acknowledged that context was important, and for practical
urgent needs, such as feedback on a job application, face-to-face
contact was less essential (Multimedia Appendix 1).

In addition, multiple mentees expressed a desire to find events
and arrangements locally and saw the program as a way to do
so. For example, although one of the mentees wanted to be more
socially active, before participating in the program, she usually
just went home and stayed alone (Multimedia Appendix 1). The
need to meet other people and participate in activities was also
apparent in this quote from one of the youths describing his
town:

I hear those who live in [a city], they have lots of
activities and stuff…And then, there’s [a rural place]
where I live. I see more trees than people [laughs].
And in the wintertime there’s no people. Only
sometimes I meet an old lady and an old man, walking
their dog. [Mentee, Workshop 1]

For the adults, the social aspect of meeting other mentors with
different backgrounds was mentioned as a motivation for
volunteering. Some reported having expanded their own
networks of contacts by meeting other mentors (Multimedia
Appendix 1). Similar to the youth, mentors also emphasized
the importance of in-person contact with their mentees
(Multimedia Appendix 1).

Balancing the Nature of the Relationship
A second subtheme relating to the need for connection addressed
the nature of the mentor-mentee relationship and balancing
relationship roles. For example, several of the mentors
experienced blurred boundaries between being a mentor (formal
role) and being a friend (informal role). For some mentors, the
blurring of the roles was quite natural (Multimedia Appendix
1) and could develop organically (Multimedia Appendix 1),
whereas for others, it was a conscious choice:

I have seen this as more of a friend relation...so I have
chosen to not be so formal because…it’s another
person. This isn’t some [social work case in the public
system]. [Mentor, Interview 4]

This more informal relationship was echoed by a mentor who
underscored the spontaneity of interactions with their mentee
(Multimedia Appendix 1). Although many of the mentors
described permeable boundaries between the formal and
informal, they also expressed concerns about intruding on their
mentees’ personal spheres when using social media for
communicating.

Pay it Forward
Both mentees and mentors articulated a need to share their
knowledge and experiences—to pay it forward. The youths felt
that they benefited from having a mentor, and several of them
described wanting to share their experiences and knowledge
with their fellow mentees, future mentees, or other youths who
were not fortunate enough to have a mentor (Multimedia
Appendix 1).

Mentors also mentioned the desire to pay it forward as one
reason for volunteering in the program. For example, some had
mentors of their own at work or had prestigious jobs, and some
felt a responsibility for sharing their knowledge and experience,
in helping with integration in Norway (Multimedia Appendix
1) or in trying to help as many people as possible (Multimedia
Appendix 1). Other mentors felt motivated by the possibility to
share their own experiences of being new to a company, city,
or country or by having been in similar circumstances as the
mentee. These mentors recalled what it felt like to be young
and uncertain of what direction to take in life or how to get
there, and they felt a strong desire to help (Multimedia Appendix
1). Mentors also recognized the effect the relationship with
mentees had on their own personal development and that they
learned a lot not only about other people but also about
themselves (Multimedia Appendix 1). However, this expectation
of paying it forward sometimes conflicted with reality, as
experienced by a mentor whose mentee had a broad network
and significant resources before joining the program:

I learned a lot about the daily life of youths in his
situation, and the situation he has been in. I would
have liked to have helped him more, but in a way,
that is “egotistical altruism” or whatever you want
to call it. That you wish you could do more. But it is
of course only a good thing that he didn’t have a need
for more. [Mentor, Interview 5]

Relational Trust: A Supportive and Safe Environment
The mentees highlighted trust as important, but challenging, in
their relationship with mentors. This was partially attributed to
the (perceived) brevity of the program (6 months). Talking about
personal issues requires trust; however, trust takes time to
develop. However, the requirement for mentors to sign
confidentiality agreements ameliorated this issue for some
mentees (Multimedia Appendix 1). There was also a discussion
on whether it would be preferable to meet face-to-face first or
via an app. Several mentees suggested that it would be preferable
to meet in person first before engaging in any kind of digital
interaction, as they only interact with people online when they
actually know the person and have built trust with them
(Multimedia Appendix 1). However, others opined that using
an app first could be useful for getting to know each other before
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the first meeting. The fact that only authorized users could have
access to the platform (as discussed in the section below on
security and control) could also help enhance the feeling that it
is a safe environment to share personal information. Trust was
also discussed by the mentors as fundamental in developing the
relationship with their mentee (Multimedia Appendix 1).

Sharing Insights and Information With Peers
Both mentors and mentees expressed a need for information
and insights in navigating their relationships, particularly
through discussion with others in the same role. Several of the
mentees wanted to talk with other youths, without mentors being
present:

Because this was the first time I had a mentor in my
life. Maybe it’s the same for the others. So it can be
a bit challenging to navigate, at least the first time.
So we share tips between us, and meet up, and similar.
[Mentee, Workshop 1]

The adults were also new to mentoring and wanted more
information on best practices and specific scenarios that they
might encounter. A mentor discussed how she needed to give
her mentee information on how to apply for study grants, as
well as about citizenship requirements, but that this information
was not readily available and was time-consuming to find
(Multimedia Appendix 1). Another mentor mentioned that the
communication between the group of mentors at meetings was
quite good, but that there was no communication outside of the
meetings, and that supplementary contact was desirable
(Multimedia Appendix 1). Some mentors expressed uncertainty
as to what they should do at the in-person meetings with their
mentees and wanted additional guidelines, potentially to ensure
that they were maintaining standards of best practice. However,
although many of the respondents shared a desire for
peer-to-peer support, some of the mentors and mentees did not
find support and contact with other adults or youths,
respectively, as something necessary.

Theme 2: Attaining Personal Goals
A second overarching theme emerging from the data was related
to goals and expectations and was reflected in both mentor and
mentee responses. The mentees were motivated and had clear
ideas of what they needed support with, whereas the mentors
frequently viewed themselves as guides, encouraging and
helping their mentees to achieve these goals.

Mentees’ Pursuit of Their Own Objectives
The youths overwhelmingly viewed the program as a way to
help them in attaining their goals, and many sought support for
broad needs related to education and career (Multimedia
Appendix 1). Mentees were sometimes very specific about their
needs for assistance with homework and school; learning better
computer skills; or improving their Norwegian, both formal and
colloquial:

I would really like advice on what’s best for me. For
example, what I’ll do in the future. What career I
should choose, or how I can be integrated into
Norwegian society, and better understand Norwegian
culture. I’m going to live in Norway, right? …I really

want to learn Norwegian [slang], like [young people
speak] on the streets. [Mentee, Workshop 1]

A number of the mentees mentioned strengthening or broadening
their networks as another key motivation for participating in
the Catalysts program, and this opportunity to meet a supportive
nonrelative adult was appealing (Multimedia Appendix 1).

Mentors as Advisors and Guides
Mentors reported seeing themselves as guides, advisors, or
coaches. Many mentors viewed one aspect of their work as
supporting their mentee in achieving specific objectives, such
as finding a job, as well as motivating and following up on the
mentee’s progress (Multimedia Appendix 1).

One mentor helped her mentee get a part-time job at a customer
service center after the mentee expressed an interest in a job
where she could help other people (Multimedia Appendix 1).
At the same time, some mentors expressed uncertainty about
their roles when faced with highly motivated mentees who had
already identified career objectives that they appeared well
equipped to pursue. Sometimes these mentees were able to ask
for and receive help from others in their existing network. This
led to some frustration from one of the mentors who clearly had
a strong desire to help with specific tasks:

I think it was a great experience [mentoring], but also
a little frustrating. I felt that my mentee didn’t really
have much of a need for a mentor. We struggled with
finding things to work with, since he had connections
with other adults that he was in contact with
regularly, who he could ask the same questions to...He
had a better, more well-established network around
him rather than just him and me... [Mentor, Interview
5]

Theme 3: Security and Control
The respondents expressed a range of needs that had to do with
security and control over their personal information. A main
reference point was social media (such as Facebook and
Instagram), and many of the mentees experienced these
platforms as being unsafe (Multimedia Appendix 1). Anonymity
was a subtheme identified in the data, although both mentors
and mentees were not in complete agreement on whether
anonymity was desirable or not. The second subtheme was a
concern about privacy. The need for security and control was
discussed in light of particular e-mentoring platform features
(as presented in the subsequent section): a forum, messaging,
and toolbox.

Anonymity
Some mentees wanted to remain anonymous in the forum all
or some of the time, whereas others were uninterested in the
option; their reasoning was often context dependent. Several
youths wanted very personal discussions related to mental health
to be private, whereas less sensitive topics such as choosing
school courses or dealing with parents were acceptable for
nonanonymous discussion with mentors and other mentees.
Those supporting anonymity described how they might want
to share sensitive issues without concerns of being identified.
These respondents felt that it could be useful to present problems
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anonymously and to discuss them, both with other mentees, in
case of having misunderstandings with the mentor, and with
the mentor later, if it was a personal issue (Multimedia Appendix
1). Those opposed to the option of anonymity expressed
concerns that it might undermine the networking and connective
potentials of the forum as well as present a hindrance in building
trust between participants (also discussed in the first section on
connection; Multimedia Appendix 1). One mentee suggested
that it is quite difficult to trust, build connections, and discuss
personal topics if some people are anonymous, whereas others
are not:

But [being] anonymous, it is [a] little bit…maybe
someone will not talk with you. They will think, ok,
she is anonymous...I don’t know [who she
is]...and...don’t want to put her information. So, with
who I’m talking. It is, like, difficult to trust. [Mentee,
Workshop 3]

Mentors expressed concerns for respecting their mentees’private
spheres and discomfort in mixing private social media usage
with mentoring. This also relates closely to distinguishing
between more formal and informal roles (as discussed in the
section on balancing the nature of the relationship).

Privacy
The second subtheme, privacy, relates to who has access to
personal information. Mentors and mentees expressed needs
for limiting unauthorized access and being able to trust that
people are who they say they are in the platform. Ensuring that
mentee data would not be leaked or that unauthorized people
would not gain access was described as being critical. Similarly,
the mentors articulated strong concerns about their mentees’
privacy and maintaining confidentiality. Privacy was mentioned
by mentees relative to family members who could sometimes
be intrusive; this becomes more poignant when one considers
the potential for social control. As a female mentee expressed:

I have a brother, and he said to me, “you aren’t
allowed to talk with [this] boy”...my father
knows...but [my brother] thinks this way because he
doesn’t like that I talk with boys or hang out with
boys. [Mentee, Interview 2]

Cultural differences between countries of origin and Norway
with regard to privacy were mentioned by another mentee who
appreciated high-level security in logging on and how it
prevented others from gaining access to private information
(Multimedia Appendix 1).

Digital Support for Identified Needs
The youths and mentors mentioned numerous experiences and
needs, as outlined above, and suggested multiple ways that
digital support could help meet these needs. Throughout these
discussions, various elements from the ReConnect platform
[12] were presented as examples of what might be possible in
the e-mentoring platform. These included a forum, messaging
function, and toolbox. The youths also proposed additional
potential features in the e-mentoring platform including GPS
and an activity calendar.

Forum
Both mentees and mentors identified multiple purposes for
forums. Forums were suggested as a way for mentees to pay it
forward, sharing knowledge they had gained through the
mentoring experience with other youths in the program, with
the next group, or with youths not in the program (Multimedia
Appendix 1). Initiating and discussing issues anonymously was
another use for a forum, as seen by the mentees. A group
mentor-mentee forum could allow connections between mentors
and mentees with similar interests or mentees who needed advice
on a particular topic or career, allowing better maximization of
mentor resources, as suggested by both youths and mentors
(Multimedia Appendix 1).

A mentor-only forum was mentioned by the mentors as
potentially providing a place where they could initiate
conversations with other mentors, becoming more secure in
their role, and increasing feelings of connection to the mentor
group as a whole. Being able to ask for advice and best practices
in a forum was mentioned by many of the mentors (Multimedia
Appendix 1). However, one mentor felt that concrete and simple
issues could be discussed in an electronic forum but questioned
the extent to which complex issues could be discussed this way
without losing important context (Multimedia Appendix 1).

In the discussions on security and control, the desire for
anonymity in the e-mentoring platform focused on the potential
to allow mentors access to posts in the forum and whether
forums should be separate for mentees and mentors. The mentors
also expressed concerns related to privacy and anonymity of
their mentees in the forum. One of the mentors was worried
that even in cases where one could post anonymously, the
information might be able to be associated with a specific
mentee anyway (Multimedia Appendix 1). Anonymity could,
thus, lead to a false sense of security and create uncertainty
among the users.

Messaging
Mentees mentioned potential benefits of sending and receiving
documents and similar items (such as a curriculum vitae [CV])
in private messages to mentors. One such benefit was enhancing
accountability for doing what was agreed upon, as this gave
mentors a way to follow-up (Multimedia Appendix 1). However,
there was some debate among the mentees about what
information they would want to share with their mentors (as
discussed in the theme of security and control). Some of the
mentees indicated that they were more comfortable with
discussing their own strengths (a component of the nondigitized
program) and receiving feedback from mentors online rather
than face to face. It was suggested that a digital component
could provide a place to initiate discussions of sensitive topics
with mentors, building trust by opening the doors for more
personal in-person communication. For example, one mentee
said she wanted to ask her mentor for advice about sensitive
situations, such as how to deal with a fight with a friend and
how to resolve problems with her teacher who expressed
anti-immigrant sentiments (Multimedia Appendix 1).

Mentors felt that a chat or forum function could be useful in
supplementing the face-to-face program by providing a specific
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arena where they could follow up on tasks and objectives that
they and their mentees had agreed upon. One mentor
communicated on a weekly basis with his mentee via social
media and telephone and felt it benefited the relationship and
made it easier to follow up on various goal-oriented tasks (such
as writing a job application; Multimedia Appendix 1). This type
of follow up could be done via messaging. This mentor noted
how his mentee appreciated the opportunity to practice
Norwegian language with the mentor on the phone or Facebook
and suggested that a messaging function would be similarly
useful (Multimedia Appendix 1).

As several mentors expressed concerns about intruding in their
mentees’ private spaces or social media personas, a dedicated
channel for communication (program platform) might be
preferable to using social media traditionally used with peers,
as suggested by one mentee (Multimedia Appendix 1). This
was seen as particularly relevant in cases where mentors
experienced challenges in differentiating between mentor and
friend roles (Multimedia Appendix 1).

Many of the mentors and mentees were optimistic about the
potential for communicating via a messaging function, whereas
others did not view this aspect as positively. Mentors expressed
concerns about being available at all times for mentee messages
and the potential burden this might represent. This specifically
concerned messages that might indicate that the mentee was
depressed, feeling lonely, or missing their family (Multimedia
Appendix 1). Several other mentors felt that they already had
sufficient tools for communication (eg, SMS, WhatsApp, and
phone) and did not require a new platform for communication
with their mentees (Multimedia Appendix 1).

An important issue, which was evident in the discussions with
mentors and mentees on the forum and messaging function, was
the need for security and control. A suggestion for ensuring
privacy (security of data) was to use a stringent log-on (at the
same cryptographic level as banking), which almost everyone
in Norway has, for access. This would ensure that only people
who were part of the program could log on and that family
members would not be able to read any personal information
(Multimedia Appendix 1).

Toolbox
The toolbox concept in the original ReConnect platform referred
to a wide range of optional interactive support tools and
resources. The contents of a toolbox tailored to mentoring
activated a variety of ideas among the respondents, ranging
from one-way information snippets about the mentoring program
to more interactive and individualized support related to the
program components.

One activity in the Catalysts program is identifying the youths’
personal strengths, but sometimes it was challenging for mentees
to identify and discuss these. It was suggested that a toolbox
could support this process by including concrete topics for
discussion or allowing mentees to select from predefined
categories (Multimedia Appendix 1). Other suggestions for
potential components for a toolbox included guidance for getting
a job, writing a CV, strengthening Norwegian skills, and similar,
thus facilitating goal achievement and connection to Norway.

The ability to follow progression in the program generally or
progress toward personal goals was also a desirable function
(Multimedia Appendix 1). For some of the mentees, mentors
were seen as possessing a special kind of knowledge that they
wanted to gain access to, both generally and more specifically
related to school, the job market, or language. Mentors, in turn,
expressed the desire to share their knowledge about their
education and career paths with mentees or simply assist them
in getting work. The toolbox was discussed explicitly as a super
solution in this context (Multimedia Appendix 1).

Despite receiving information and guidance during the monthly
meetings, mentors frequently mentioned needing additional
tools during the course of the program. One mentor revealed
that he had not used some of the basic components of the
program that they learned in training because his mentee did
not find them relevant. However, this mentor and others felt
that a toolbox could help them concretely understand what tools
could be used in practice and, possibly, send them reminders
to do so (Multimedia Appendix 1).

By having the platform on a mobile phone, mentors and mentees
could also make specific plans for each meeting, addressing the
need for information and uncertainty experienced by both parties
and providing a knowledge basis with which to pay it forward:

Yes, and the toolbox, I was thinking...when the mentor
and mentee meet. The first meeting is a bit awkward.
So I thought that if the other mentees could write
about what they would do with their mentors, then
the others could see. So the mentees can learn
from...other mentees. [Mentee, Workshop 2]

Several mentors viewed the toolbox as a potential information
bank with practical examples, information on best practices,
text or links to various resources, and suggestions on what
mentors could do if a challenging situation arose (Multimedia
Appendix 1). Such examples could help the mentors to feel
more comfortable in their roles and better equipped to deal with
uncertainties (Multimedia Appendix 1) as well as better able to
help mentees achieve their goals.

Additional Components
Through the course of the discussions, additional components
for the e-mentoring platform were suggested, such as calendar
and GPS or position tracking. Introducing a location-specific
calendar could provide an oversight over both program
milestones, reminders of program meetings, and activities and
events happening in the local community, helping to activate
participants and increase the youths’ sense of connection
(Multimedia Appendix 1). A shared calendar could also allow
mentees to connect with others participating in the program,
and it was suggested that mentees could bring along their
friends, allowing a pay it forward aspect for peers outside of
the program. Another proposal was to allow the calendar to be
connected to external calendars, so that mentors could check
their mentees’ availability (Multimedia Appendix 1). However,
some youths found it unnecessary to have a calendar on the
digital platform and felt that their own personal calendars were
sufficient. Several of the mentees also expressed a desire for
tools, such as a GPS, that would help them geographically
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navigate the local community, especially for meetings in the
mentor program or for events (Multimedia Appendix 1). The
idea of having a shared calendar function was also discussed
in light of the need for security and control, with mixed opinions.
Some of the mentees wanted the calendar to be private, whereas
others felt that they should be open with their mentors
(Multimedia Appendix 1).

Discussion

Principal Findings
The original pragmatic question posed in this study was about
the relevance of an eHealth platform (ReConnect) in the context
of a mentoring program (Catalysts). After identifying the key
elements of Catalysts’ theory of change as a basis for assessing
this question (see the Introduction section), we posed open
questions to immigrant youths and mentors about their
experiences and needs related to mentoring and potential areas
for digital support. The findings are first discussed in light of
the literature, irrespective of digital support, followed by
implications for digital design and implementation in a
mentoring context.

Mentees and Mentors
Broadly, the experiences and needs expressed by the
multicultural youths in this study coincide well with studies that
have examined similar groups relative to the concepts of health
and social capital. For example, a Canadian study [28] found
that refugee youths defined health in terms of a sense of
belonging, an ability to cope, and self-determination, dimensions
closely aligned with the themes identified in this study.

Although the resultant themes were distinct, they, nevertheless,
overlapped in certain areas. For example, security and control
was primarily discussed in the context of digital support issues
(protection of personal data), but it tied in with the broader
issues of trust and belonging—trust in who the youths
communicated with and being part of a community that was
safe and supportive. Similarly, the mentees’need for connection
was also reflected in the goals theme in that youths sought
broader connections to the Norwegian community through their
mentors as a means of attaining their goals. These findings are
reflective of what others have found [29].

Mentors’ experiences and needs largely reflected their desire
to contribute to society by supporting immigrant youths in their
development and integration. Mentors saw their role, in part,
as sharing their knowledge of how society and its institutions
such as school and work functioned. Mentors also expressed a
desire for connection and to understand other cultures, as well
as enhance their own networks via contact with fellow
volunteers. Their reported motivations for becoming a mentor
and the insecurities experienced in their roles (eg, how to blend
formal [mentor] and informal [friendship] roles) are similar to
what others have found [30-34].

Implications for Electronic Mentoring Design
Mentees and mentors offered a wide range of ideas and
preferences for adapting the main components from the original
ReConnect platform (eg, forum, messaging, toolbox) and

suggested new components for the e-mentoring platform (such
as calendar and GPS). Perhaps the clearest implication of the
findings for e-mentoring design, expressed by all informants,
is that it must not replace in-person contact between the youths
and mentors. Although mentoring that is exclusively based on
digital contact may be a better than nothing solution for some,
informants in this study instead focused on the ways digital
support could enhance in-person mentee-mentor encounters and
relationships. This echoes the view that the core benefit of
mentoring is the relationship between the mentee and mentor
and concerns that e-mentoring might undermine the dyads’
ability to forge quality relationships [17]. Support for broader
networks among mentees and mentors, both individually and
collectively, was also emphasized, again as a way of fostering
in-person relationships. These findings reflect Catalysts’ own
theory of change, highlighting specific areas where e-mentoring
could enhance their traditional mentoring in terms of managing
the relationships, supporting social capital, and ensuring
security.

Managing the Relationships
Reflective of the primacy placed on the mentee-mentor
relationship, informants’suggestions for digital resources largely
had to do with fostering in-person relationships and activities
toward specific goals (relating to main themes 1 and 2).
Information that aimed to boost mentor skills and sense of
efficacy (eg, case descriptions and various scenarios for
responding) as well as mentees’ skills and self-efficacy in
eliciting mentor support for their given needs were suggested
[35]. Specific tools (forum and toolbox) to support
mentee-mentor collaboration around concrete tasks were also
important in this regard. For example, many of the suggestions
for digital support had to do with tools that could boost specific
skills such as Norwegian training, writing a CV, and goal-based
planning, along with ways the mentors and mentees could
become engaged in developing skills. This ties in with what
others have suggested [36]—that specific activities toward
concrete goals (relationship as the context for an intervention)
are preferable to friendship models of mentoring where the main
objective is to forge a close bond (with the relationship as the
intervention). Although the forum and toolbox were considered
valuable for relational support, sending private messages was
viewed as less important by most of the stakeholders, as existing
tools (eg, SMS and WhatsApp) were largely viewed as
sufficient.

Social Capital Support
Digital options for facilitating connection and goal orientation
(main themes 1 and 2) are further discussed here in the light of
social capital [37,38]. Although some discuss digital options
for boosting social capital with regard to the plethora of
opportunities provided through social media [39], we chose a
more limited approach, due to the limited scope of the
ReConnect platform to structure the social interactions among
the youths and adults.

Informant suggestions for forums varied between those just for
mentees, mentors, or combinations, and also in conjunction
with offline activities. These permutations have implications in
terms of how they might enable or limit different forms of social
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capital. For example, forums exclusive to mentees were framed
as enhancing horizontal bonding types of social capital, that is,
connections to other relatively similar youths [23]. At the same
time, it was argued that this type of peer support could help
youths in navigating and building their relationships with adult
mentors. In addition, mentees’expressed desire to pay it forward
to other mentees could be facilitated through forum connection
and belonging [40]. In contrast, a group forum for mentees and
mentors might cultivate bridging social capital, allowing
connections across boundaries of ethnicity, age, and social status
[41]. Mentees argued that this would considerably expand their
access to mentors who may have more relevant skills than their
own mentor and are therefore better able to advise in terms of
goal achievement.

Arguments for including a shared calendar function showing
local events were that it would offer a way for mentees to
connect with others and participate in activities that they
otherwise might not have prioritized or even been aware of.
Some of the youths revealed a desire to increase social
connections in their life and extend their networks, whereas for
a few, this was viewed as less significant than enhancing the
individual relationships they had with their mentors.

Both mentors and mentees wanted the toolbox to provide
resources for individual knowledge building and goal
achievement and to provide tools to guide the mentor-mentee
interactions. Completing activities together in person might be
even more effective in strengthening individual-level trust when
supported by follow-up options through e-mentoring, again,
potentially providing a foundation for more generalized trust.
The importance of trust, a central aspect of social capital [18,19],
was evident in how mentors and mentees discussed requirements
for environments that fostered genuine supportive sharing
[17,42].

Building trust across categories of ethnicity, culture, age, and
socioeconomic class inevitably requires grappling with
challenges of power dynamics and both conscious and
unconscious preconceptions [43]. In addition to the training the
mentors and mentees receive from the nondigital program, a
digital platform may aid in reducing these barriers and their
adverse impacts on trust and social capital.

Security and Control
Having control over personal information appeared especially
important for some of the youths, particularly those who have
experienced social control. This was illustrated in the discussions
of login processes, where a mentee expressed gratitude for
Norway’s strict security requirements compared with their
country of origin, as well as in terms of information sharing.
On the one hand, as shown in other studies [44], anonymity in
a digital social setting can allow information and ideas to flow

more freely, for example, by decreasing shyness, and on the
other hand, it can also result in the lack of accountability or
credibility and deindividuation [44]. Confidentiality is important
in mentoring as it may influence the amount of information a
mentor or mentee reveals in their relationship [45], which, in
turn, contributes to the development of trust [46]. However,
previous studies also indicate that confidentiality may be more
challenging to maintain in the context of virtual mentoring
because users can perceive a false sense of security and disclose
more than they might otherwise do face to face [47]. Offline
activities, thus, remain critical in enhancing social ties and trust
[44], which is again supported by the respondents’ dismissal of
replacing in-person contact with an app.

Limitations and Future Work
Although the Catalysts program endeavors to recruit youths
with genuine needs for support, those who participate are
self-selected and likely to be more motivated than those who
do not show interest for the program. Thus, the participants in
this study may have possessed characteristics that distinguish
them from the broader population of multicultural youths in
Norway. Using ReConnect to facilitate discussions about needs
for digital support likely influenced the direction of some
interviews. As our point of departure was limited by preparations
for an intervention study, which requires a closed and secure
environment for social interactions among youths and adults,
future research could investigate the benefits and limitations of
open social media platforms, compared with more secure and
closed environments for mentor-mentee interactions. Also,
although not explicitly examined in this study, the individual
characteristics of the youths (and adults) in this study (eg,
gender, ethnicity, length of time in Norway, and age) can play
an important role in their articulated needs and requirements
[48]. Future studies would benefit from exploring how these
factors influence the reported needs.

Conclusions
This study investigated mentors’ and mentees’ experiences and
needs, providing valuable insights into how to design digital
solutions to supplement in-person mentoring of multicultural
youth. The desire for connection at the individual and
community levels was salient. In addition, a strong emphasis
on goal achievement from the stakeholders underscored the
motivated character of the youths and the strong desire of
mentors to help. Concerns about security and privacy were
prevalent in the discussions. Despite the promise of
digitalization, mentors and mentees emphasized that the platform
should not replace in-person contact. Given attention to the
unique needs and preferences of mentoring stakeholders, the
features of existing eHealth apps can be adapted to a mentoring
program context, potentially enhancing the mentee-mentor
relationships and fostering mentee social capital.
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Abstract

Background: Health professionals have expressed unmet needs, including lacking the skills, confidence, training, and resources
needed to properly attend to the psychological needs of people with diabetes.

Objective: Informed by needs assessments, this study aimed to develop practical, evidence-based resources to support health
professionals to address the emotional needs of adults with type 1 or type 2 diabetes.

Methods: We developed a new handbook and toolkit informed by formative evaluation, including literature reviews, stakeholder
consultation and review, and a qualitative study. In the qualitative study, health professionals participated in interviews after
reading sections of the handbook and toolkit.

Results: The literature review uncovered that psychological problems are common among adults with diabetes, but health
professionals lack resources to provide related support. We planned and drafted resources to fill this unmet need, guided by
stakeholder consultation and an Expert Reference Group (ERG). Before finalizing the resources, we implemented feedback
received from stakeholders (ERG, health professionals, academics, and people with diabetes). The resulting resources were the
practical, evidence-based Diabetes and Emotional Health handbook and toolkit. A total of 19 health professionals took part in
the qualitative study about the handbook and toolkit. They viewed the resources favorably, felt empowered to support people
with diabetes experiencing psychological problems, and felt motivated to share the resources with others. Some gave examples
of how they had used the handbook in clinical practice. A perceived highlight was the inclusion of a process model outlining 7
steps for identifying and supporting people with emotional problems: the 7 A’s model. With funding from the National Diabetes
Services Scheme (NDSS), more than 2400 copies of Diabetes and Emotional Health have been distributed. It is freely available
on the Web. The NDSS is an initiative of the Australian Government administered with the assistance of Diabetes Australia.

Conclusions: The new evidence-based resources are perceived by stakeholders as effective aids to assist health professionals
in providing emotional support to adults with diabetes. The 7 A’s model may have clinical utility for routine monitoring of other
psychological and health-related problems, as part of person-centered clinical care.

(JMIR Form Res 2020;4(2):e15007)   doi:10.2196/15007
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Introduction

Diabetes and Emotional Health
Diabetes is a serious chronic condition affecting more than 415
million people worldwide, and this number is rising [1]. The 2
most common forms are type 1 and type 2 diabetes. Diabetes
is characterized by high blood glucose levels, which over many
years increase the risk of diabetes-related complications.
Therefore, it is important to manage the condition to maintain
optimal glucose levels (and minimize other risk factors) [2].
This is highly reliant on daily self-care (eg, taking medications,
checking glucose levels, and maintaining a healthy lifestyle).
Living with and managing diabetes can place considerable
psychological burden on the person and their family [3].
Psychological problems can be both diabetes-specific (eg,
diabetes distress and fear of hypoglycemia) and generic (eg,
depression and anxiety) [4]. They are relatively common among
adults with both types of diabetes, with many similarities in
terms of the nature and prevalence of presenting problems as
well as the strategies to address them. Preservation of
psychological well-being is important in its own right [5] but
impaired well-being is also associated with suboptimal diabetes
self-care, biomedical outcomes (eg, HbA1c), and quality of life.

Recommendations for Holistic Diabetes Care and
Unmet Needs of Health Professionals
Clinical guidelines recommend person-centered, holistic diabetes
care, including routine monitoring for psychological problems
[6-9]. However, such guidelines are rarely implemented in
clinical practice and the emotional health needs of people with
diabetes often go unmet [10-13]. Few evidence-based,
comprehensive, practical resources exist for health professionals
about how to implement psychological care, beyond book
chapters [14,15], books highly specific to 1 psychological
problem [16,17], and student texts [18]. Although these have
value, they are not freely available to health professionals and
are limited in their practical application. For example, they are
often heavily text-based or do not provide a step-by-step guide,
including the practical elements that health professionals need,
such as practice points, suggestions for open-ended questions

and responses, and copies of validated screening tools for
psychological problems. Health professionals have expressed
unmet needs, including lacking skills, confidence, training, and
resources, to properly attend to the psychological needs of
people with diabetes [19-21]. Recommendations have been
made recently for improved communications between health
professionals and people with diabetes and for additional
training and improved skills among health professionals to assist
with overcoming these barriers [22].

Aim and Objectives
Therefore, our aim was to address health professionals’ unmet
needs, using a formative evaluation approach, by developing a
practical, evidence-based resource: Diabetes and Emotional
Health: A handbook and toolkit for health professionals
supporting adults with type 1 or type 2 diabetes [23]. The
objectives of the handbook and toolkit were to raise awareness,
provide practice points and tools, and foster skill development,
for identifying, communicating about, and addressing
psychological problems experienced by adults with diabetes.
This paper describes the formative evaluation of the handbook
and toolkit.

Methods

Overview
To develop the handbook and toolkit, we used a formative
evaluation approach, that is, “a set of activities designed to
develop, identify and test program materials and methods …
[which] occurs as a part of program planning and occurs before
any elements of the program are implemented” [24]. We selected
this approach to enable us to shape the resources in accordance
with the literature, best practice clinical recommendations, and
stakeholder consultations, to meet the needs of diabetes health
professionals. The formative evaluation steps we applied (ie,
review the problem, understand the target population, and pretest
the intervention material) [24] are shown in Figure 1 and
described in the following sections. The methods of each phase
were informed by the results of the previous phase (ie, an
iterative process). The decisions made after each phase are
described in each corresponding results section.
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Figure 1. Summary of the formative evaluation of the Diabetes and Emotional Health handbook and toolkit.

Establish Project Team and Set Up Expert Reference
Group
To begin, we established a project team that included health
and clinical psychologists and researchers with expertise in the
psychological aspects of diabetes. We also established a
multidisciplinary Expert Reference Group (ERG), representing
various stakeholders (eg, general practitioner, endocrinologist,
diabetes nurse educator, psychologist, key organizations, and

people with diabetes). The project team worked collaboratively
throughout the project, meeting regularly, holding workshops
to discuss and progress ideas, and constructively reviewing each
other’s work. We engaged the ERG at least quarterly to discuss
plans and progress.
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Review the Problem and Previous Efforts to Address
It: Literature Review
In 2013, we conducted a narrative literature review to investigate
7 research questions (see Multimedia Appendix 1). We
developed these research questions using a stepwise approach,
to help formulate an evidence base for developing a resource
to support diabetes health professionals with providing
psychological support. We engaged our ERG in the process of
formulating the research questions. We searched MEDLINE,
Scopus, Google (for gray literature), and the reference lists of
relevant literature. Peer-reviewed narrative and systematic
reviews and meta-analyses, empirical research (quantitative and
qualitative), expert commentaries, reports, and clinical
guidelines were consulted. The search was limited to literature
relevant to adults with type 1 or type 2 diabetes, published in
English from the year 2000 onward. Search terms varied
according to the research question (eg, Diabetes and
Psychological). Truncations and synonyms were used as
appropriate.

The literature review confirmed the need for practical,
user-friendly, and evidence-based resources; thus, we decided
to develop a handbook to meet this need (See “Review the
Problem and Previous Efforts to Address It: Literature Review”
in the Results for further information).

Understand the Target Population: Stakeholder
Consultation
From late 2013 to early 2014, JH and LB consulted with each
ERG member individually to (1) gain a deeper understanding
of their current practice related to diabetes-related psychological
care and (2) ascertain their needs (individual and professional,
content and design) for the handbook. The consultations were
unstructured to ensure the relevance to all ERG members and
used funneling (moving from broad to specific topics). Before
the consultations, the project team agreed on a general list of
topics to discuss, but they also agreed to allow the stakeholders
to expand on any relevant topic (consistent with an unstructured
consultation approach). For example, after the person had
spoken, unprompted, about their experiences and needs, they
were shown pre prepared examples of draft handbook content,
in long (chapter) and short (3 summary versions—5 A’s model,
flowchart, and factsheet) formats. We explored their preferred
version, positive and negative aspects of each version, how each
version would meet their needs (or not), and how we could
adapt each version to better suit their needs. We also built on
topics raised by other ERG members (eg, “Someone else
suggested X, what do you think?”) and presented a draft list of
topics (chapters) to check relevance and completeness. We made
comprehensive notes during the consultations. JH examined all
notes for commonalities and differences in views, then
summarized the results (see “Understand the Target Population:
Stakeholder Consultation” in the Results) and discussed them
with the team. We reported back to the ERG to validate the
findings and seek agreement for proposed plans and decisions,
which included a decision to develop both a handbook and a
toolkit, to meet the varying needs of different health professional
disciplines (see “Understand the Target Population: Stakeholder
Consultation” in Results).

Pretest Intervention Methods and Materials: Phases
1–3

Phase 1: Review by Professionals and People With
Diabetes
A review of each completed draft chapter and its corresponding
summary and questionnaire cards was conducted to ensure that
the content was consistent with best practice and recent evidence
and met the needs of the intended audience. The factsheet (part
of the toolkit) development is outside the scope of this study,
but stakeholders also reviewed these resources. In total, four
professionals reviewed each chapter (plus the corresponding
summary and questionnaire cards): one health professional, one
academic expert, and two ERG members. We invited the
reviewers on the basis of their clinical or academic experience
and relevant publication record. The reviewers were
multidisciplinary, including psychologists, endocrinologists,
general practitioners, dietitians, and credentialed diabetes
educators. An adult with type 1 or type 2 diabetes also reviewed
each chapter, to ensure they deemed the content as appropriate
(eg, language use, references to people with diabetes, their
experiences, and suggested strategies or techniques).

Owing to the significant time and work required to review the
chapters (estimated minimum 3 hours), we offered remuneration
to all reviewers. We provided the reviewers with background
information (eg, aim, scope, content, and target population),
instructions (eg, scope for the review), and a nontypeset copy
of the chapter and summary (both annotated with guiding
questions). JH prepared and provided guiding questions relevant
to each reviewer’s background to ensure the reviews were within
the scope of the individual’s expertise (eg, medical content was
not the responsibility of mental health professionals or people
with diabetes). The professionals provided written feedback,
while the people with diabetes provided written or verbal
feedback. JH met (face-to-face or telephone) with those who
opted to provide verbal feedback, making comprehensive notes
during and immediately after the conversation. Once all
reviewers provided feedback, we consolidated the feedback for
each chapter into a single document for team review and
implementation.

Phase 2: Review by Funding Body
The National Diabetes Services Scheme (NDSS; funding body)
required its Medical, Education, and Scientific Advisory Council
(MESAC) to review and approve the resources before
publication. We submitted a standardized form with background
information in addition to the nontypeset handbook and toolkit
drafts. The MESAC reviewed the draft handbook and toolkit
(summary and questionnaire cards) to provide tracked changes
and comments. The factsheets were also subject to MESAC
review, but further details of their development and review is
beyond the scope of this paper.

Phase 3: Interviews With Health Professionals
As a final step, we undertook a qualitative study of the typeset
versions of the handbook and toolkit (summary and
questionnaire cards). We aimed to (1) collect feedback about
the handbook’s content, structure, and usability and (2)
understand health professionals’ perspectives on implementing
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the strategies described in the handbook. We developed a
Web-based screening survey and a semistructured telephone
interview schedule. The survey included demographic and
clinical characteristics and brief questions, such as confidence
to talk about and assist with the emotional aspects of diabetes
(measured on a Likert scale from 1=not at all confident to
5=very confident). The interview schedule included questions
about the resources (eg, overall impressions of handbook, what
they learned, and implementation plans).

We promoted the study via newsletter advertisements and direct
emails to health professionals who had previously registered
their interest. Participants were eligible if they worked in
Australia as a general practitioner, endocrinologist, credentialed
diabetes educator, nurse, or dietitian and consulted with at least
10 adults with diabetes weekly. About 2 weeks before the
interview, we sent consenting participants a typeset copy of the
handbook and summary cards, details of the study procedure,
and a summary interview guide. They were asked to read the
“Introduction;” “How to use this handbook and toolkit;” and
their choice of at least one of the chapters focused on a particular
psychological problem (ie, Chapters 3 to 8) and the associated
summary card(s).

A researcher who did not develop the Diabetes and Emotional
Health resources (AB) conducted the interviews. The interviews
were audio-recorded and transcribed professionally.
Subsequently, AB summarized responses and categorized quotes
from the transcripts according to the interview questions. CH
checked the categorization and summaries, then prepared a
report of the findings, which AB, JH, JS, and the ERG reviewed
and approved.

Results

Review the Problem and Previous Efforts to Address
It: Literature Review
The literature review demonstrated that psychological problems
are common among Australian adults with type 1 and type 2
diabetes [25-27]. Furthermore, Australian adults with diabetes

attending tertiary diabetes clinics respond well to the use of
psychological screening questionnaires [27,28]. International
guidelines recommend attention to and routine screening for
psychological problems as a part of routine care [29] yet health
professionals report lacking resources, training, and confidence
to do so [19,30]. We presented these results in a report that the
ERG reviewed and approved. These findings and “Lessons
Learned and Actions” are summarized in Multimedia Appendix
1.

On the basis of the literature review findings (see Multimedia
Appendix 1), we decided to develop a practical, user-friendly,
and evidence-based resource (ie, the Diabetes and Emotional
Health handbook). The handbook would cover a range of
diabetes-specific and general psychological problems common
to adults with type 1 or type 2 diabetes, which affect their
diabetes self-care and outcomes and quality of life. It would
provide health professionals with practical tools and strategies
for identifying, communicating about, and addressing
psychological problems. The ERG supported our proposed
plans. They also pointed out that health professionals often have
limited time and would appreciate short (eg, 1 page) summaries,
with an option to access more detail and background information
in the handbook.

The literature review informed the handbook planning and
content. We began by brainstorming a list of proposed topics
(ie, chapters; see Figure 2) and chapter content (proposed
headings and sections). Drawing on content-specific literature,
we prepared a draft chapter, proposing a standardized format
with the following headings (structure): key messages,
prevalence, risk factors, impacts, what to look for, treatment or
management, case studies, resources, and a copy of a validated
screening questionnaire. We also investigated formats for the
summaries and prepared drafts in three formats (5 A’s model,
flowchart, and factsheet). We selected these potential formats
because they are common layouts in other resources (eg, the 5
A’s model appeared in existing Australian health professional
guidelines) [31]. The 5 A’s model is a well-cited adaptation of
the 4 A’s model (see Figure 3) [32-34].
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Figure 2. Overview of the Diabetes and Emotional Health handbook and toolkit.
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Figure 3. Overview of the 7 A’s model.

Understand the Target Population: Stakeholder
Consultation
The ERG consultations facilitated greater understanding of the
roles of different health professional disciplines and their needs.
A summary of the key results is included in Table 1. The
consultations highlighted the diverse needs (eg, learning styles

and scope of practice) and preferences of the ERG members.
While some preferred the detail of the chapter, others preferred
the brevity of the summaries. The 5 A’s model was the preferred
summary format. The ERG suggested to develop complementary
factsheets for people with diabetes about the emotional problems
in the handbook.
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Table 1. Results and actions arising from stakeholder (Expert Reference Group) consultations

ActionsResultsTopic

Each practicing health professional had a different preferred style,
for example:

Assessment of psychological
health in clinical practice set-
tings

• As there is no evidence to support one ap-
proach over another, the handbook caters to
these different styles. It provides examples
of different ways to incorporate psychologi-

• Enquiring through conversation and open-ended questions,
because they believe a structured questionnaire might divert

cal screening into routine clinical practice.the focus of the conversation from the agenda of the person
with diabetes to the agenda of the health professional.

• Routine screening using short questionnaires, because they
believed it is easy to miss problem areas in conversation, eg,
the person with diabetes might not raise it themselves. They
believed that asking people to complete the screening ques-
tionnaires in the waiting room (before the consultation) is
appropriate. They agreed that introduction of the questionnaire
to the person with diabetes is important (eg, to explain the
purpose and that completion is optional).

• Annual assessment (eg, for diabetes distress using the PAIDa

scale), because it forms part of an annual holistic approach
to care and is acceptable to people with diabetes.

Long version (sample chapter):Feedback about the long ver-
sion (sample chapter) and

• The handbook contains detailed information,
while the toolkit contains double-sided sum-• Some thought the amount of detail (length) in the example

chapter was appropriate and that there was a good balance ofsummary versions (ie, sample
5 A’s model, flowchart, and
factsheet)

maries, copies of validated questionnaires,
and factsheets for adults with diabetes. It
caters to all expressed needs and preferences.

bullet points and sentences.
• They believed that some health professionals would want this

level of detail, but that others may not have time to read it. • The 5 A’s model (later adapted to a 7 A’s
model, see Figure 3) is a key element of theSo, it would be important to find a balance between detailed
handbook and summary cards (consistentinformation and 1-page summaries.
structure).• They offered various suggestions for presentation (eg, develop

electronic and printed versions, use a PDF rather than CD for • Electronic (PDF) and hardcopy versions of
the handbook and toolkit are available (fromthe electronic version).
ndss.com.au).

Summary versions:

• Of the 3 short formats provided, the 5 A’s model was preferred
because it was a simple, step-by-step guide and would be fa-
miliar to many health professionals. They made minor sugges-
tions for improvement (eg, reducing text and design elements).

• Summary cards would be useful to put on wall or in top
drawer (for quick accesses).

• They suggested and agreed that factsheets for people with
diabetes would be useful (to facilitate conversations to dis-
tribute in consultations and waiting rooms).

Topic-specific feedback • We considered and included the suggestions
as appropriate (eg, within scope of project

• They offered suggestions regarding topics to include and ex-
clude and questionnaires to include and exclude.

and supporting evidence).

Language considerations • We made efforts to ensure appropriate and
consistent language use, and in accordance

• Use plain language in communications with and for people
with diabetes.

with published recommendations [35].• Define commonly used words and use terms consistently.
• The handbook includes a Glossary of terms.• Avoid referring to “patients.”
• The handbook and toolkit were professional-

ly copyedited and proofread. For the fact-
sheets, this included plain language editing.

Ideas for future stakeholder
consultation

• We adapted (to suit the project) and imple-
mented the suggested consultation method.

• Include people with diabetes in the next phase of consultation.
• A suggestion was offered for implementing stakeholder con-

sultation (based on a process which worked well for another • Health professionals, academic experts, and
people with diabetes reviewed the handbookorganization when developing factsheets)—to prepare unfor-
and toolkit (see “Phase 1: Review by Profes-matted drafts and email it to stakeholders (eg, professional
sionals and People with Diabetes” in thebodies and consumers), for written responses or tracked
Methods and Results).changes. Give a few guiding questions in the cover letter then

leave it “open”.
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ActionsResultsTopic

• We did not pursue endorsements, owing to
complexity of the process and because the
handbook and toolkit would adopt the strong
brand and endorsement of the funding body.

• We informed relevant professional bodies of
the resources (enabling promotion to their
members).

• We pursued funding opportunities to enable
development of Web-based health profession-
al training.

• Consider attaining endorsement of the handbook by relevant
professional bodies.

• Consider developing training to complement the handbook
and offer professional development points.

Suggestions for dissemination
and future work

aPAID: Problem Areas In Diabetes.

On the basis of the consultation results, we decided to develop
both a handbook and toolkit to meet the diverse needs of the
various health professionals involved in routine diabetes care.
The handbook would provide detailed information, with each
chapter using a consistent format to enable quick reference (eg,
consistent headings and structure, guided by the 5 A’s model,
which was the preferred summary format) [31]. The toolkit
would provide practical resources for use in clinical
consultations, that is, 1-page summary cards of each chapter
(focused on the 5 A’s model), copies of validated questionnaires,
and factsheets for people with diabetes.

Drafting the handbook and toolkit was a collaborative process.
We divided the topics among the individual authors (CH, JH,
LB, and JS) to lead preparation. For some chapters, the writing
was shared (eg, by multiple authors or with a contributor from
outside the core authorship team). Overall, a minimum of 3
authors contributed to each draft chapter. We drew upon clinical
practice guidelines, published peer-reviewed literature, the
findings of the ERG consultation, our own clinical and research
experience, and iterative ongoing discussions (with the ERG
and team). We held writing workshops regularly to discuss
writing progress and content and to make adjustments for
consistency between chapters.

Pretest Intervention Methods and Materials: Phases
1–3

Phase 1: Review by Professionals and People With
Diabetes
The reviewers (n=37) provided positive and constructive
feedback. Many suggestions for improvement were minor and
most was chapter specific (eg, add a reference, adapt a suggested
strategy, or change a word). Several reviewer suggestions were
outside the project scope (eg, include information about complex
psychiatric conditions or for carers of people with diabetes) or
included elsewhere in the handbook (eg, information about
cultural and linguistic diversity). Some suggestions conflicted
with those of other reviewers; this diversity reflected the
multidisciplinary nature of the content and review, and
individuals’ views and areas of interest. A common criticism
was the long chapter length, but there was no consensus among
the reviewers about what information to remove; they considered
all content important and had differing opinions about the most
valuable content.

We held several whole-day team workshops to compare, discuss,
and review the feedback. This included discussion of conflicting
feedback and views. To overcome conflict, we discussed and
collaboratively made pragmatic decisions (eg, could we add a
text box or bullet point, or refer the reader to another page or
chapter?). We sought clarification from reviewers as needed
(eg, we wanted clarification or further information). Significant
revisions were required for 2 chapters: “Communication” and
“Facing life with diabetes.” Finally, the author who drafted the
chapter implemented the agreed revisions.

Where relevant, we implemented feedback across multiple
chapters of the handbook and toolkit. Examples include the
following:

• Structured case studies—we had developed 2 versions of
the first 2 chapters reviewed (“Psychological barriers to
insulin use” and “Depression”), one “structured” in
accordance with the 7 A’s model and one “unstructured.”
The reviewers indicated that the structured version was
preferable, so we structured all other case studies in this
manner.

• Editing—we developed a style guide to ensure consistency
across the handbook in reducing unnecessary wordiness,
improving readability or understanding, and improving the
language (to be more positive, empowering, inclusive,
supportive, and consistent).

• Quotes from people with diabetes—we added these to
demonstrate examples of concepts in the handbook.

Phase 2: Review by Funding Body
The MESAC viewed the handbook and toolkit favorably. The
feedback was mostly minor and chapter specific (eg, rephrasing
a sentence or changing a word), reflecting the rigorous
development and review process. MESAC also commented on
the handbook chapter length but could not make specific
suggestions for shortening them.

We implemented the requested changes as appropriate (eg,
rewriting some sections to reduce wordiness), resulting in a
final version (described in Figure 2). Some comments were
outside the scope of the project and could not be included in
the handbook and toolkit. For example, suggestions to include
information for “carers” (ie, family and friends of people with
diabetes) were not implemented, as it would have required
different information and consultations. At least three authors
(CH, JH, and JS) reviewed this final version. We documented
the changes made and provided the MESAC with a written
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response and copy of the final version. The MESAC approved
the final version.

Phase 3: Interviews With Health Professionals
We interviewed 19 participants, of 25 health professionals who
volunteered. The participants included 9 nurses and 6 dietitians
(of whom 7 and 1 were credentialed diabetes educators,
respectively), 2 general practitioners, and 2 endocrinologists.
The participants worked in urban or metropolitan (9/19, 47%)
and regional or rural (10/19, 53%) settings. Most (16/19, 84%)
worked in a multidisciplinary health service that did not include
a mental health professional in the team. They reported varying
levels of confidence to talk about (median 3, range 2-5) and
assist with (median 3, range 2-5) with diabetes-related emotional
problems; 37% (7/19) had used a questionnaire in clinical care
to assess emotional health. The 6 who did not participate could
not be reached at the time of interview. They had similar
confidence to talk about and assist with emotional problems,
compared with the participants, but none had used
questionnaires.

The chapters selected by participants were fear of hypoglycemia
(n=7), diabetes distress (n=5), eating problems (n=4),
psychological barriers to insulin use (n=1), depression (n=1),
and anxiety disorders (n=1). Most also read other chapters of
the handbook.

Participant quotes are included in Table 2. Overall, the handbook
and toolkit were viewed favorably as well-written, easy to read
and understand, and easy to navigate, with consistent chapter
structure and good design elements (eg, use of colors, fonts,
and boxes). Perceived highlights were practical elements, such
as the examples of open-ended questions, validated
questionnaires, case studies, 7 A’s model, and summary cards.
For example, 1 nurse practitioner described how she valued the
summary cards in the toolkit, “Loved the summary cards and
felt that this was the handbook's biggest strength.” Participants
gave very few suggestions for improvement; the most common
criticism was the chapter length, but they were unable to offer
suggestions to shorten it and they appreciated its
comprehensiveness.

The participants reported how the handbook raised their
awareness about the role of health professionals in attending to
the psychological aspects of diabetes, which encouraged
self-reflection on their practice. This is demonstrated well by a
Nurse Practitioner-Credentialed Diabetes Educator who said,
“I think it's a really good way to actually reflect back on...your
own thoughts and about how you actually engage in asking
about diabetes distress.” The handbook also helped to build
self-confidence, affirming for some that their current clinical
practice was on track. For example, a dietitian found validation

in the handbook’s message that health professionals are often
best placed to provide support for diabetes distress, “And, the
other comment that’s interesting is that diabetes distress is best
managed within the context of diabetes care...[it] improves my
confidence and I think ‘yeah – that’s what I do with people.’”

The participants commented how the handbook could influence
clinical practice—some had already implemented aspects of
the handbook (eg, asking more frequently about how the person
with diabetes feels), whereas others planned to make changes
(eg, implementing routine assessment for diabetes distress and
trying new strategies for observed problems). For instance, 1
Credentialed Diabetes Educator-Registered Nurse gave an
example of how she asked about a person’s well-being after
reading the handbook and subsequently provided a listening ear
and psychology referral, “I was reading the handbook before
the patient came in two days ago and I said to her, 'How are you
going? How are you feeling about everything? Are you
managing things?’...I realized it was a real can of worms...I did
refer her on...”

The participants identified some possible barriers to
implementation, including a lack of referral options (to mental
health professionals, particularly with diabetes expertise) and
costs of intensified follow-up (eg, calls or text messages, when
needed). For example, an endocrinologist commented “I think
the problem with the psychology referral is that...people with
a specific interest in diabetes are few and far between.” Notably,
the participants felt empowered not only to implement the
resources but also to spread the word, by recommending it to
other health professionals or even training others to use it. For
example, one dietitian explained, “I’ve talked to my boss and
I wouldn’t mind doing a bit of an information session to other
dietitians and coaches about it.” They also offered suggestions
for future work (eg, promotion and training), such as this from
a Credentialed Diabetes Educator-Registered Nurse, “I think it
needs to go into the Graduate Certificate for Diabetes Education.
I think it needs to go to medical students and...pharmacy students
as well...” Some felt that the handbook was sufficient as a
stand-alone resource to supplement participants’ existing
professional skills and experience. Others considered that
training would be useful to help build confidence or to enhance
specific skills (eg, introducing, scoring, and responding about
questionnaires).

Given the positive feedback and lack of major concerns, CH,
JH, and JS finalized the content and typesetting. Electronic and
hardcopy versions of the Diabetes and Emotional Health
handbook and toolkit were published in print and on the Web
[23]. Promotion of the resources commenced in August 2016,
at an Australian diabetes conference, and is ongoing.
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Table 2. Qualitative study evaluation of the handbook and toolkit by health professionals.

Example quotesTopic

Perceived highlights • “Most useful section was the ASK section as it gave practical tips on asking questions that will bring up any issues.”
(Dietitian, male, eating problems)

• “I really liked the quotes from practice nurses and quotes from health professionals and quotes from consumers. I thought
that was a nice value add. And, I liked the ‘ABCs of effective communication.’” (Dietitian, female, diabetes distress)

• “Loved the summary cards and felt that this was the handbook's biggest strength.” (Nurse practitioner, female, depression)
• “Irena [case study]…that would be a very common scenario…I thought it was a great example, and it's brief, it's not too

lengthy. And then it sets out the 7 A’s framework in each section of what you can do…. so it's easy for the practitioner
to work with that.” (Registered nurse-diabetes educator, female, fear of hypoglycemia)

• “I’m quite visual in my learning, so, when I’m trying to think about structures in my head, I think visually and I like
colors… I like the approach of it.” (Registered nurse, female, diabetes distress)

• “The structure is well laid out and it certainly follows the 7 A’s model very well. All the chapters have done that, which
is exactly what you want. You want consistency so that the reading is streamlined and everyone who reads it can access
what they want very quickly.” (GP, male, fear of hypoglycemia)

Role of health profes-
sionals

• “I think that the one thing that the handbook says… that comes out in every chapter, at every appointment, ask about
their well-being. Don't just assume they're okay …ask the question.” (Credentialed diabetes educator-registered nurse,
female, fear of hypoglycemia)

• “For me, this book has really normalized that our role is working with a whole person, their emotional health and their
physical health… sometimes in the rush of everything, and especially in a tertiary setting, you can get quite focused on
the physical aspect of somebody who’s acutely unwell… I found it a really useful tool to just ensure that we all keep in
mind that we’re working with a person.” (Registered nurse, female, diabetes distress)

• “I think the point that kept coming through… most people actually do want to go to a member of their diabetes team to
talk about this. So, if my question was, you know, is this my role? Well, yeah, it is. They’re seeing it as my role.” (Dietitian,
female, diabetes distress)

Encourage self-reflec-
tion

• “I think it's a really good way to actually reflect back on… your own thoughts and about how you actually engage in
asking about diabetes distress.” (Nurse practitioner-credentialed diabetes educator, female, diabetes distress)

• “I used the Diabetes Distress chapter more for like, a concrete reflection on my practice.” (Registered nurse, female,
diabetes distress)

• “I discussed it with a Type 1 client and we've made an arrangement that next time that she has an appointment that we
will discuss her views on this, because it's something that I feel that I could do better on it as a clinician.” (Credentialed
diabetes educator-registered nurse, female, fear of hypoglycemia)

Build self-confidence • “And, the other comment that’s interesting is that diabetes distress is best managed within the context of diabetes care…
[it] improves my confidence and I think ‘yeah – that’s what I do with people’ and just talking through their feelings and
what’s an issue for them – that I’m doing the right thing… Which is such a feeling of relief really.” (Dietitian, female,
diabetes distress)

• “That 7A’s thing, it really worked. I was nicely surprised. Yeah. And, it felt like I didn’t do anything different to what
I normally do, but, I had a language for it. So, that I could work it through for myself.” (Registered nurse, female, diabetes
distress)

Influence clinical
practice

• “I was reading the handbook before the patient came in two days ago and I said to her, 'How are you going? How are
you feeling about everything? Are you managing things?...I realized it was a real can of worms … it was not just about
her diabetes. It was about feeling overwhelmed…She actually ended up saying to me, ‘The only reason why this conver-
sation's coming out is because you asked me how I am. Had you not asked me, I wouldn't tell you that I'm getting de-
pressed… I am noticing that I am mood swinging and I don't know whether it's my stage of life, and problems which
are hormonal, or whether it's depression’...In that situation I did refer her on because I feel that she's been missed...”
(Credentialed diabetes educator-registered nurse, female, fear of hypoglycemia)

• “The 7A’s tool itself, in working with this client – it let me look at structuring how to work both with … the physical
aspects and the emotional responses together. It was really useful.” (Registered nurse, female, diabetes distress)

• “I really think that part of my practice I need to do more of regularly is start to use the PAID scale and particularly for
everyone, not just picking some people but just doing it on everyone, not all the time, but doing it. But, I really think it
will actually bring out a lot of things that both sides of the party didn’t realize or think about.” (Nurse practitioner-cre-
dentialed diabetes educator, female, diabetes distress)

• “I can think of a number of people I see where I've recognized fear of hypoglycemia and there's information within that
chapter which may help me work through that fear with them.” (Endocrinologist, male, fear of hypoglycemia)

Spread the word • “I actually showed one of my neighbors who is a pharmacist and I was discussing with him, on chapter 5, how good I
thought it was to do decisional balancing with someone who is reluctant to start insulin.” (Credentialed diabetes educator-
registered nurse, female, fear of hypoglycemia)

• “I’ll be actively promoting it as a resource and I’ll be wanting our GPs to have it available to them and I’ll be promoting
it heavily.” (Credentialed diabetes educator-registered nurse, female, eating problems)

• “I’ve talked to my boss and I wouldn’t mind doing a bit of an information session to other dietitians and coaches about
it… summarize the importance of dealing with the emotional aspect of diabetes and then point to some of these summary
cards and… the handbook.” (Dietitian, female, diabetes distress)
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Example quotesTopic

• “I think the problem with the psychology referral is that… people with a specific interest in diabetes are few and far
between… But, it would be really nice to know which psychologists for instance, in our area, are interested in dealing
with patients with diabetes and the same with psychiatrists. I think that’s where I struggle clinically.” (Endocrinologist,
male, fear of hypoglycemia)

• “You know, unless you are lucky enough to have a psychologist that works and is employed within a practice and they
don't charge a gap, people can’t afford that.” (Nurse practitioner-credentialed diabetes educator, female, diabetes distress)

• “Regarding diabetes distress, it's [handbook] encouraging us as health professionals to be able to get on the telephone
to follow up, or to arrange all this follow up, but that's not remunerated under Medicare… Under the Medicare system
and under the care planning arrangements that we have, I might have one visit allocated, so it doesn't give me necessar-
ily a follow-up visit without the patient then being out of pocket...” (Credentialed diabetes educator-registered nurse,
female, fear of hypoglycemia)

• “We have 20 minute appointments and have to deal with the medical side of diabetes and then to deal with psychological
side too, we probably can designate maybe five minutes – ten minutes, if we’re lucky… we need the numbers and the
resources and things at our fingertips… I think it’s fantastic and it definitely is needed but we need to have that information
right there or in a website form where we can just go click.” (Endocrinologist, female, fear of hypoglycemia)

Barriers to implemen-
tation

• “Getting it out there, is the key… a good advertising campaign, and that's probably best orchestrated through presentation
of some of the work in the book at the various diabetes-related clinical meetings that occur around the countryside...”
(Endocrinologist, female, fear of hypoglycemia)

• “I think it needs to go into the Graduate Certificate for Diabetes Education. I think it needs to go to medical students
and…pharmacy students as well…” (Credentialed diabetes educator-registered nurse, female, fear of hypoglycemia)

Suggestions for pro-
motion

• “… actually getting people to physically do the questionnaire themselves or give them a case study scenario so that
they’re doing it from the perspective of their person… it’s really important to be familiar with the tool. But, also scoring.
So, it’s one thing to give people a questionnaire to fill out but to then be able to score it on the spot and give them some
feedback.” (Dietitian, female, diabetes distress)

• “…as part of the training something along the lines of a mentoring or relationship...you might, as part of the training
process, bring along how you do things, case studies, that part of it is meeting and talking with a peer.” (Nurse practitioner-
credentialed diabetes educator, female, diabetes distress)

• “...I think they [chapters] could all be incorporated into one workshop, covering how to ask questions and what to do
with the information once you've got it and how to build trust, all that sort of thing.” (Nurse-diabetes educator, female,
eating problems)

• “…practical case studies based. The other thing that works well for medical practitioners is webinars and well, something
where people can be at home listening to or do it in their own time or, perhaps type questions in.” (Endocrinologist, female,
fear of hypoglycemia)

• “We need to make the assessment of emotional health a compulsory part of guidelines… because they all tick off these
other things on their list. We have to test their cholesterol levels twice a year. We're going to do their HbA1c twice a
year… but no one actually asks them about how they are.” (Dietitian, female, eating problems)

Training needs and
ideas

Discussion

Principal Findings
While guidelines recommending psychological care in diabetes
have existed for 25 years [5], to our knowledge, the Diabetes
and Emotional Health handbook and toolkit [23] represents the
first attempt to develop evidence-based, clinically informed,
freely available, practical resources for multidisciplinary
diabetes health professionals supporting the emotional health
of adults with type 1 and type 2 diabetes. These resources are
a tailored response to the expressed unmet needs of health
professionals, who cite lack of resources and confidence to
address diabetes-related emotional problems as significant
barriers to providing holistic diabetes care. The handbook offers
strategies and tools for recognizing psychological problems and
providing support for them. The toolkit contains practical
resources to facilitate implementation: chapter summary cards,
questionnaires, and factsheets for people with diabetes. The
handbook and summary cards implement the 7 A’s model. A
model such as this provides a memorable acronym for
application in busy health settings and is consistent with the
expectations of people with diabetes about support from health

professionals [34]. The 7 A’s model is a useful framework to
provide a consistent and logical structure with a clear path to
implementation in clinical practice. The reviewers and
qualitative study participants favorably viewed its application
in the handbook.

Formative evaluation is an essential first step for developing
high quality and effective interventions that are acceptable to
the target population [24]. In this case, formative evaluation
helped us to comprehensively explore the problem, while
ensuring accountability and quality control. The formative
evaluation approach is a key strength of the resources. The
inclusion of several stages of end-user (health professionals)
and stakeholder (eg, academic experts and people with diabetes)
consultation means that we are confident that the resources align
with expressed needs and published evidence. Given our
combined expertise, we could have developed these resources
with less consultation, which would have been less resource
and time intensive. However, we would have been less confident
with the final product and the rigorous review process was well
received by and inspired confidence among stakeholders and
potential users [24]. The methods described in this study
demonstrate how formative evaluation can inform the
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development of high quality, evidence-based resources, and the
processes described herein may be valuable for informing the
development of similar resources in other areas.

These resources are important stepping stones toward more
consistent implementation of clinical practice guidelines and
better integration of psychological health into routine diabetes
consultations. As described by 1 qualitative study participant,
the handbook has “really normalized that our role is working
with a whole person, their emotional health and their physical
health.” When we commenced this project, there was no specific
Australian guideline for the psychological care of people with
diabetes. In addition to developing Diabetes and Emotional
Health, we concurrently advocated for recognition of
psychological care within existing Australian guidelines to align
them more closely with international recommendations. Since
then, recommendations for routine screening for depression and
diabetes distress have been included in the Australian General
Practice Management of Type 2 Diabetes guidelines [7,9]; the
Australian guidelines for type 1 diabetes [36] are yet to be
revised. Importantly, mental health has been recognized in the
Australian Government’s National Diabetes Strategy: 2016-2020
[37]. Moving forward, we continue promoting these resources
via seminars, workshops, conferences, and social media. These
resources are part of the training curriculum for the next
generation of credentialed diabetes educators (eg, at Flinders
University and Deakin University). We have developed, and
are currently evaluating, a Diabetes Distress e-Training for
health professionals, on the basis of the handbook and toolkit
content. Additionally, we have collaborated internationally on
a Diabetes UK adaptation of the handbook and toolkit to suit
the UK health care context, which is now available on the Web
[38]. We have also been able to address the resource gap raised
by the MESAC (see “Phase 2: Review by Funding Body” in
the Results) by subsequently developing a factsheet for family
and friends of people with diabetes [39].

We acknowledge that there is more work to do. For example,
a limitation of this study was the exclusive focus on adults with
type 1 and type 2 diabetes. We selected these 2 groups as they
represent the largest populations in need of psychological
support, and our previous research had focused largely on adults
[25-28]. However, there is a need for similar resources to

enhance support for children and adolescents with diabetes (and
their families) and women with gestational diabetes.
Furthermore, the diabetes-related psychological needs of specific
subgroups (such as Aboriginal and Torres Strait Islanders,
culturally and linguistically diverse communities, people with
psychiatric conditions, and people with disabilities) are
under-researched and important areas for future work.
Evaluation of the process and impact of the real-world
implementation of the resources would also be valuable in the
future [24] but was not within our project scope.

Conclusions
Diabetes and Emotional Health is a practical, evidence-based,
clinically informed handbook and toolkit developed in
consultation with end-users and other stakeholders. The findings
of our formative evaluation suggest that the resources are
comprehensive yet user friendly, addressing the previously
unmet needs of multidisciplinary health professionals, enabling
professional development and supporting real-world
implementation of clinical practice guidelines related to the
psychological care of people with diabetes.

Practice Implications
Diabetes and Emotional Health provides health professionals
with practical information and tools required to implement
clinical practice guidelines related to the psychological aspects
of diabetes. More than 1000 hardcopies have been distributed
to Australian health professionals and more than 1400 electronic
copies have been downloaded. The resources remain freely
available on the Web. [23] Health professionals find the
handbook and toolkit useful for their clinical practice, are
implementing them, and are taking ownership of them (eg,
discussing with others and making plans to train others). These
resources are likely to have clinical utility internationally (until
international adaptations are developed), owing to the
evidence-based content, robust stakeholder review, and shared
goals with international clinical practice guidelines (holistic
and person-centered care and attention to psychological
problems). Similarly, our adapted 7 A’s model may have clinical
utility for routine screening and monitoring for other problems
(psychological or other) as part of a person-centered approach
to routine care.

 

Acknowledgments
The authors would like to thank the people with diabetes, health professionals, academics, and organizations who contributed to
the development or review of the Diabetes and Emotional Health handbook and toolkit; and the authors fully acknowledge them
in the handbook. The authors also thank the qualitative study participants. They thank Lucy Morrish for her role in conducting
the literature reviews and Dr Adriana Ventura for her role in developing the factsheets and reviewing an early draft of this
manuscript. The authors thank the ERG for their input into the project: Associate Prof Roger Chen (Endocrinologist), Elizabeth
Cornish (Credentialed Diabetes Nurse Educator, Registered Nurse and Psychiatric Nurse), Sarah Dwyer and Kelly Wilson
(beyondblue), Mari Harrison (Dietitian and Person with Diabetes), Associate Prof Gary Kilov (General Practitioner), Prof Prasuna
Reddy (Health Psychologist), and Dr Christine Walker (Chronic Illness Alliance). The NDSS funded this project. The NDSS is
an initiative of the Australian Government, administered with the assistance of Diabetes Australia. 

Conflicts of Interest
None declared.

JMIR Form Res 2020 | vol. 4 | iss. 2 |e15007 | p.130https://formative.jmir.org/2020/2/e15007
(page number not for citation purposes)

Halliday et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Multimedia Appendix 1
Literature review questions, results, lessons, and actions.
[DOCX File , 30 KB - formative_v4i2e15007_app1.docx ]

References
1. International Diabetes Federation (IDF). IDF Diabetes Atlas. Brussels: IDF; 2015. URL: https://www.idf.org/e-library/

epidemiology-research/diabetes-atlas/13-diabetes-atlas-seventh-edition.html [accessed 2019-11-26]
2. Speight J. Managing diabetes and preventing complications: what makes the difference? Med J Aust 2013 Jan

21;198(1):16-17. [doi: 10.5694/mja12.11489] [Medline: 23330749]
3. Funnell MM, Anderson RM. Empowerment and Self-Management of Diabetes. Clin Diabetes 2004;22(3):123-127. [doi:

10.2337/diaclin.22.3.123]
4. Ventura AD, Browne JL, Holmes-Truscott E, Hendrieckx C, Pouwer F, Speight J. Diabetes MILES–2 2016 Survey Report.

Melbourne: Diabetes Victoria; 2016. URL: https://acbrd.org.au/wp-content/uploads/2018/06/C292_DV_miles-2_web_final.
pdf [accessed 2019-11-26]

5. Bradley C, Gamsu D. Guidelines for encouraging psychological well-being: report of a Working Group of the World Health
Organization Regional Office for Europe and International Diabetes Federation European Region St Vincent Declaration
Action Programme for Diabetes. Diabet Med 1994;11(5):510-516. [doi: 10.1111/j.1464-5491.1994.tb00316.x] [Medline:
8088133]

6. American Diabetes Association (ADA). (4) Foundations of care: education, nutrition, physical activity, smoking cessation,
psychosocial care, and immunization. Diabetes Care 2015 Jan(38 Suppl):S20-S30. [doi: 10.2337/dc15-S007] [Medline:
25537702]

7. Royal Australian College of General Practitioners (RACGP). General Practice Management of Type 2 Diabetes: 2016-18.
East Melbourne: RACGP; 2016. URL: https://www.racgp.org.au/clinical-resources/clinical-guidelines/key-racgp-guidelines/
view-all-racgp-guidelines/management-of-type-2-diabetes [accessed 2019-11-26]

8. Robinson DJ, Luthra M, Vallis M, Canadian Diabetes Association. Diabetes and mental health. Can J Diabetes 2013
Apr;37(Suppl 1):S87-S92. [doi: 10.1016/j.jcjd.2013.01.026] [Medline: 24070971]

9. Royal Australian College of General Practitioners (RACGP). General Practice Management of Type 2 Diabetes 2014-15.
East Melbourne: RACGP; 2014. URL: https://www.racgp.org.au/download/Documents/Guidelines/Diabetes/
2014diabetesmanagement.pdf [accessed 2019-11-26]

10. Li C, Ford ES, Zhao G, Balluz LS, Berry JT, Mokdad AH. Undertreatment of mental health problems in adults with
diagnosed diabetes and serious psychological distress: the behavioral risk factor surveillance system, 2007. Diabetes Care
2010 May;33(5):1061-1064 [FREE Full text] [doi: 10.2337/dc09-1515] [Medline: 20185747]

11. Pouwer F, Beekman AT, Lubach C, Snoek FJ. Nurses' recognition and registration of depression, anxiety and diabetes-specific
emotional problems in outpatients with diabetes mellitus. Patient Educ Couns 2006 Feb;60(2):235-240. [doi:
10.1016/j.pec.2005.01.009] [Medline: 16442465]

12. Snoek FJ, Kersch NY, Eldrup E, Harman-Boehm I, Hermanns N, Kokoszka A, et al. Monitoring of Individual Needs in
Diabetes (MIND): baseline data from the Cross-National Diabetes Attitudes, Wishes, and Needs (DAWN) MIND study.
Diabetes Care 2011 Mar;34(3):601-603 [FREE Full text] [doi: 10.2337/dc10-1552] [Medline: 21266654]

13. Halliday JA, Hendrieckx C, Beeney L, Speight J. Prioritization of psychological well-being in the care of diabetes: moving
beyond excuses, bringing solutions. Diabet Med 2015 Oct;32(10):1393-1394. [doi: 10.1111/dme.12768] [Medline: 25819747]

14. Butkiewicz E, Carbonem A, Green S, Miano A, Wegner E. Diabetes management. In: Burg MA, Oyama O, editors. The
Behavioral Health Specialist in Primary Care: Skills for Integrated Practice. New York: Springer Publishing Company;
2016:51-69.

15. Barnard KD, Lloyd CE, Holt RI. Psychological burden of diabetes: what it means to people with diabetes. In: Barnard KD,
Lloyd CE, editors. Psychology and Diabetes Care: A Practical Guide. London: Springer; 2012:1-22.

16. Lloyd CE, Pouwer F, Hermanns H. Screening for Depression and Other Psychological Problems in Diabetes. London:
Springer; 2013.

17. Katon W, Maj M, Sartorius N. Depression and Diabetes. West Sussex: Wiley-Blackwell; 2010.
18. Conn JJ, Silberberg CL, Hendrieckx C, Nankervis A, Cheung N, Jenkins A. Enhancing Your Consulting Skills - Supporting

Self-management and Optimising Mental Health in People With Type 1 Diabetes. Canberra: National Diabetes Services
Scheme; 2014.

19. Mosely K, Aslam A, Speight J. Overcoming barriers to diabetes care: Perceived communication issues of healthcare
professionals attending a pilot Diabetes UK training programme. Diabetes Res Clin Pract 2010 Feb;87(2):e11-e14. [doi:
10.1016/j.diabres.2009.12.003] [Medline: 20044163]

20. Holt RIG, Nicolucci A, Burns KK, Lucisano G, Skovlund SE, Forbes A, et al. Correlates of psychological care strategies
for people with diabetes in the second Diabetes Attitudes, Wishes and Needs (DAWN2) study. Diabet Med 2016
Sep;33(9):1174-1183. [doi: 10.1111/dme.13109] [Medline: 26939906]

JMIR Form Res 2020 | vol. 4 | iss. 2 |e15007 | p.131https://formative.jmir.org/2020/2/e15007
(page number not for citation purposes)

Halliday et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v4i2e15007_app1.docx&filename=3c3a3cb9c3b76e6801741c25ac007dda.docx
https://jmir.org/api/download?alt_name=formative_v4i2e15007_app1.docx&filename=3c3a3cb9c3b76e6801741c25ac007dda.docx
https://www.idf.org/e-library/epidemiology-research/diabetes-atlas/13-diabetes-atlas-seventh-edition.html
https://www.idf.org/e-library/epidemiology-research/diabetes-atlas/13-diabetes-atlas-seventh-edition.html
http://dx.doi.org/10.5694/mja12.11489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23330749&dopt=Abstract
http://dx.doi.org/10.2337/diaclin.22.3.123
https://acbrd.org.au/wp-content/uploads/2018/06/C292_DV_miles-2_web_final.pdf
https://acbrd.org.au/wp-content/uploads/2018/06/C292_DV_miles-2_web_final.pdf
http://dx.doi.org/10.1111/j.1464-5491.1994.tb00316.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8088133&dopt=Abstract
http://dx.doi.org/10.2337/dc15-S007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25537702&dopt=Abstract
https://www.racgp.org.au/clinical-resources/clinical-guidelines/key-racgp-guidelines/view-all-racgp-guidelines/management-of-type-2-diabetes
https://www.racgp.org.au/clinical-resources/clinical-guidelines/key-racgp-guidelines/view-all-racgp-guidelines/management-of-type-2-diabetes
http://dx.doi.org/10.1016/j.jcjd.2013.01.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24070971&dopt=Abstract
https://www.racgp.org.au/download/Documents/Guidelines/Diabetes/2014diabetesmanagement.pdf
https://www.racgp.org.au/download/Documents/Guidelines/Diabetes/2014diabetesmanagement.pdf
http://europepmc.org/abstract/MED/20185747
http://dx.doi.org/10.2337/dc09-1515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20185747&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2005.01.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16442465&dopt=Abstract
http://europepmc.org/abstract/MED/21266654
http://dx.doi.org/10.2337/dc10-1552
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21266654&dopt=Abstract
http://dx.doi.org/10.1111/dme.12768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25819747&dopt=Abstract
http://dx.doi.org/10.1016/j.diabres.2009.12.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20044163&dopt=Abstract
http://dx.doi.org/10.1111/dme.13109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26939906&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


21. Byrne JL, Davies MJ, Willaing I, Holt RIG, Carey ME, Daly H, et al. Deficiencies in postgraduate training for healthcare
professionals who provide diabetes education and support: results from the Diabetes Attitudes, Wishes and Needs (DAWN2)
study. Diabet Med 2017 Aug;34(8):1074-1083. [doi: 10.1111/dme.13334] [Medline: 28195662]

22. Joensen L, Fisher L, Skinner T, Doherty Y, Willaing I. Integrating psychosocial support into routine diabetes care: perspectives
from participants at the Self-Management Alliance meeting 2016. Diabet Med 2019 Jul;36(7):847-853. [doi:
10.1111/dme.13836] [Medline: 30315608]

23. Hendrieckx C, Halliday J, Beeney L, Speight J. Diabetes and Emotional Health: A Handbook for Health Professionals
Supporting Adults with Type 1 or Type 2 Diabetes. Canberra: National Diabetes Services Scheme (NDSS); 2016. URL:
https://www.ndss.com.au/about-diabetes/resources/find-a-resource/diabetes-and-emotional-health/ [accessed 2019-11-27]

24. Bauman A, Nutbeam D. Evaluation in a Nutshell: A Practical Guide to the Evaluation of Health Promotion Programs.
Second Edition. North Ryde: McGraw-Hill Education; 2014.

25. Speight J, Browne JL, Holmes-Truscott E, Hendrieckx C, Pouwer F, On behalf of the Diabetes MILES–Australia reference
group. Diabetes MILES–Australia 2011 Survey Report. Canberra: National Diabetes Services Scheme (NDSS); 2011.
URL: https://www.ndss.com.au/wp-content/uploads/resources/report-miles-youth-2011.pdf [accessed 2019-11-26]

26. Speight J, Browne JL, Holmes-Truscott E, Hendrieckx C, Pouwer F. Diabetes MILES–Australia (Management and Impact
for Long-term Empowerment and Success): methods and sample characteristics of a national survey of the psychological
aspects of living with type 1 or type 2 diabetes in Australian adults. BMC Public Health 2012;12:120 [FREE Full text]
[doi: 10.1186/1471-2458-12-120] [Medline: 22325032]

27. Hendrieckx C, Halliday JA, Bowden JP, Colman PG, Cohen N, Jenkins A, et al. Severe hypoglycaemia and its association
with psychological well-being in Australian adults with type 1 diabetes attending specialist tertiary clinics. Diabetes Res
Clin Pract 2014;103(3):430-436. [doi: 10.1016/j.diabres.2013.12.005] [Medline: 24513121]

28. Hendrieckx C, Bowden J, Halliday J, Colman P, Cohen N, Jenkins A, et al. An Audit of Psychological Well-being in Adults
With Type 1 Diabetes. 2012 Presented at: Australian Diabetes Society and Australian Diabetes Educators Society Annual
Scientific Meeting; August 29-31, 2012; Brisbane, Australia.

29. American Diabetes Association (ADA). Standards of medical care in diabetes–2008. Diabetes Care 2008;31(Suppl
1):S12-S54. [doi: 10.2337/dc08-S012] [Medline: 18165335]

30. Nicholson T, Taylor J, Gosden C, Trigwell P, Ismail K. National guidelines for psychological care in diabetes: how mindful
have we been? Diabet Med 2009 Apr;26(4):447-450. [doi: 10.1111/j.1464-5491.2009.02701.x] [Medline: 19388977]

31. Royal Australian College of General Practitioners (RACGP). Smoking, Nutrition, Alcohol and Physical Activity (SNAP):
A Population Health Guide to Behavioural Risk Factors in General Practice. South Melbourne, Australia: RACGP; 2004.

32. Glasgow RE, Emont S, Miller DC. Assessing delivery of the five 'As' for patient-centered counseling. Health Promot Int
2006 Sep;21(3):245-255. [doi: 10.1093/heapro/dal017] [Medline: 16751630]

33. Glynn TJ, Manley MW. How to Help your Patients Stop Smoking: A Manual for Physicians. Bethesda, MD: National
Institutes of Health; 1989. HathiTrust Digital Library URL: https://catalog.hathitrust.org/Record/009613758 [accessed
2019-11-28]

34. Lawn S, Schoo A. Supporting self-management of chronic health conditions: common approaches. Patient Educ Couns
2010 Aug;80(2):205-211 [FREE Full text] [doi: 10.1016/j.pec.2009.10.006] [Medline: 19931372]

35. Speight J, Conn J, Dunning T, Skinner TC, Diabetes Australia. Diabetes Australia position statement. A new language for
diabetes: improving communications with and about people with diabetes. Diabetes Res Clin Pract 2012 Sep;97(3):425-431.
[doi: 10.1016/j.diabres.2012.03.015] [Medline: 22513346]

36. Craig ME, Twigg SM, Donaghue KC, Cheung NW, Cameron FJ, Conn J, et al. National Evidence-Based Clinical Care
Guidelines for Type 1 Diabetes in Children, Adolescents and Adults. Canberra: Australian Government Department of
Health and Ageing; 2011.

37. Australian Government Department of Health. Australian National Diabetes Strategy: 2016-2020. Canberra: Commonwealth
of Australia; 2015.

38. Hendrieckx C, Halliday J, Beeney L, Speight J. Diabetes and Emotional Health: A Practical Guide for Healthcare Professionals
Supporting Adults with Type 1 or Type 2 Diabetes. London: Diabetes UK: National Diabetes Services Scheme (NDSS);
2019. URL: https://www.diabetes.org.uk/professionals/resources/shared-practice/psychological-care/
emotional-health-professionals-guide

39. National Diabetes Services Scheme (NDSS). 2018. Caring for Someone With Diabetes (for Family and Friends) URL:
https://www.ndss.com.au/about-diabetes/resources/find-a-resource/
caring-for-someone-with-diabetes-for-family-and-friends-fact-sheet/ [accessed 2019-11-28]

Abbreviations
ERG: Expert Reference Group
MESAC: Medical, Education, and Scientific Advisory Council
NDSS: National Diabetes Services Scheme

JMIR Form Res 2020 | vol. 4 | iss. 2 |e15007 | p.132https://formative.jmir.org/2020/2/e15007
(page number not for citation purposes)

Halliday et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1111/dme.13334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28195662&dopt=Abstract
http://dx.doi.org/10.1111/dme.13836
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30315608&dopt=Abstract
https://www.ndss.com.au/about-diabetes/resources/find-a-resource/diabetes-and-emotional-health/
https://www.ndss.com.au/wp-content/uploads/resources/report-miles-youth-2011.pdf
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-12-120
http://dx.doi.org/10.1186/1471-2458-12-120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22325032&dopt=Abstract
http://dx.doi.org/10.1016/j.diabres.2013.12.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24513121&dopt=Abstract
http://dx.doi.org/10.2337/dc08-S012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18165335&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2009.02701.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19388977&dopt=Abstract
http://dx.doi.org/10.1093/heapro/dal017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16751630&dopt=Abstract
https://catalog.hathitrust.org/Record/009613758
https://catalog.hathitrust.org/Record/009613758
http://dx.doi.org/10.1016/j.pec.2009.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19931372&dopt=Abstract
http://dx.doi.org/10.1016/j.diabres.2012.03.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22513346&dopt=Abstract
https://www.diabetes.org.uk/professionals/resources/shared-practice/psychological-care/emotional-health-professionals-guide
https://www.diabetes.org.uk/professionals/resources/shared-practice/psychological-care/emotional-health-professionals-guide
https://www.ndss.com.au/about-diabetes/resources/find-a-resource/caring-for-someone-with-diabetes-for-family-and-friends-fact-sheet/
https://www.ndss.com.au/about-diabetes/resources/find-a-resource/caring-for-someone-with-diabetes-for-family-and-friends-fact-sheet/
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by G Eysenbach; submitted 13.06.19; peer-reviewed by M DeJonckheere, M Ferrer; comments to author 24.09.19; revised
version received 08.10.19; accepted 22.10.19; published 21.02.20.

Please cite as:
Halliday JA, Speight J, Bennet A, Beeney LJ, Hendrieckx C
The Diabetes and Emotional Health Handbook and Toolkit for Health Professionals Supporting Adults With Type 1 and Type 2
Diabetes: Formative Evaluation
JMIR Form Res 2020;4(2):e15007
URL: https://formative.jmir.org/2020/2/e15007 
doi:10.2196/15007
PMID:32130112

©Jennifer A Halliday, Jane Speight, Andrea Bennet, Linda J Beeney, Christel Hendrieckx. Originally published in JMIR Formative
Research (http://formative.jmir.org), 21.02.2020. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Formative Research, is properly cited. The
complete bibliographic information, a link to the original publication on http://formative.jmir.org, as well as this copyright and
license information must be included.

JMIR Form Res 2020 | vol. 4 | iss. 2 |e15007 | p.133https://formative.jmir.org/2020/2/e15007
(page number not for citation purposes)

Halliday et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://formative.jmir.org/2020/2/e15007
http://dx.doi.org/10.2196/15007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32130112&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Publisher:
JMIR Publications
130 Queens Quay East.
Toronto, ON, M5A 3Y5
Phone: (+1) 416-583-2040
Email: support@jmir.org

https://www.jmirpublications.com/

XSL•FO
RenderX

mailto:support@jmir.org
http://www.w3.org/Style/XSL
http://www.renderx.com/

