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Abstract

Background: Many newly diagnosed cancers are associated with modifiabl e lifestyle behaviors, such as diet, exercise, smoking
cessation, and maintaining a healthy weight. However, primary care providers rarely discuss cancer prevention behaviors with
their patients.

Objective: This study aims to assess the usability, acceptability, and user engagement of the Healthier Together mobile app,
which is designed to promote cancer prevention behaviors among non-Hispanic Black primary care patients, by using social
networks and goal-setting theories of behavior change.

Methods: In an 8-week pilot study, we enrolled primary care patients (N=41) and provided them with a cancer prevention
mobile app that allowed them to select, track, and share progress on cancer prevention goals with other users. App usability was
assessed using the System Usability Scale. We assessed the app’s acceptability by qualitatively analyzing open-ended responses
regarding participants overall experience with the app. We assessed participants engagement by analyzing the built-in data
capture device, which included the number of times participants checked in (out of a maximum of 8) during the study.

Results: The mean age of the 41 participants was 51 years (SD 12), and 76% (31/41) were women. App use data were captured
from all participants, and 83% (34/41) completed the exit survey and interview. The mean System Usability Scale score was 87
(SD 12; median 90; IQR 78-95). The analysis of open-ended responses reveal ed severa key themes, and participants complemented
the app’s ease of use and health behavior—promoting features while also commenting on the need for more feedback and social
interactions through the app. On average, participants checked in 5.7 times (SD 2.7) out of 8 possible opportunities. Of the 41
participants, 76% (31/41) checked in during at least 4 of the 8 weeks. Secondary analyses revealed that participants often
accomplished their set goals (mean 5.1, SD 2.7) for each week. The qualitative analysis of comments given by participants within
the app after each weekly check-in revesl ed several themes on how the app assisted participantsin behavioral change, highlighting
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that some participants created exercise programs, ate healthier foods, lost a significant amount of weight, and stopped smoking
during this study.

Conclusions: The implementation of a mobile cancer prevention goal—setting app in a primary care setting was feasible, and
the app achieved high usability, acceptability, and engagement among participants. User feedback revealed an influence on health
behaviors. These findings suggest the promise of the Healthier Together app in facilitating behavioral change to reduce cancer

risk among non-Hispanic Black primary care patients.

(IMIR Form Res 2021;5(7):€22510) doi: 10.2196/22510
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Introduction

Background

Each year, morethan 1.7 million Americans are diagnosed with
cancer [1]. A diet rich in fruits and vegetables [2,3], physical
activity [4], smoking cessation [5], and maintaining a healthy
body weight reduce the relative risk of developing numerous
cancers. For instance, obesity alone is now thought to be
associated with nearly 50% of newly diagnosed cancersin the
United States in those aged 65 years or younger [6]. Despite
these staggering statistics, many primary care patients do not
adopt cancer prevention behaviors, and primary care providers
(PCPs) rarely discussthese behaviorswith their patients. Patients
wish to discuss cancer prevention with their PCPs[7]; however,
PCPs often cite competing priorities, limited time, and the lack
of resources as reasons for not engaging patients in cancer
prevention discussions [8].

Although PCPs do not routinely engage their patients in
promoting healthy behaviors, mobile phone apps have emerged
asatool for promoting healthy behaviors outside of theclinical
realm [9,10]. However, current behavior change apps available
for public use rarely provide a theoretical explanation for how
they motivate behavior or evidence to support their ability to
change behaviors[11,12]. For example, many appsinvite users
to set behavior goals; however, few ask users to select specific
time-bound goals with periodic reviews, athough these latter
features increase the chances of goa attainment [11,13].
Moreover, a number of apps provide “unspecified socia
support” [12], without encouraging users to provide more
practical and emotional support to one another, despite evidence
suggesting that socia reinforcements increase the adoption of
health behaviors [14]. A final limitation of mobile appsis that
there are few apps designed specifically for minority
populations, even with evidence that minority patients usetheir
mobile phonesto engage with abroad range of health materials
more frequently than White patients [15,16]. Despite this,
minority populations remain underrepresented in studies
involving health and technology [17].

Objectives

The objective of this study is to evaluate the beta version of an
evidence-based mobile app—Healthier Together—which is
designed to address the limitations mentioned above and
promote cancer prevention behaviorsin predominantly minority

populations recruited in a primary care setting. Our primary
aimisto assess the usability, acceptability, and user engagement
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of the app during a 2-month study. Our secondary aim is to
assess the relationships between app engagement, participant
baseline characteristics, and participant health behavior.

Methods
Previous Work on Healthier Together

Key Features and Theoretical Basis

Healthier Together leverages both goal-setting and socia
network theories to motivate behavior change through 3 key
features, as described later. These featuresaim to enhance, rather
than replace, the role of a PCP in promoting cancer prevention
behaviors. These features provide a starting point for patients
to learn about the connection between behaviors, such as diet
and exercise, and cancer risk, to set and track cancer prevention
goals, and to share their progress with other app users. Patients
using this app may build upon these actions and initiate cancer
prevention discussions with their PCPs that would otherwise
not have occurred.

Thefirst feature asks app usersto select a predetermined cancer
prevention SMART (specific, measurable, achievable, redistic,
and time-bound) goal [18] within 1 of the 4 goal categories:
diet, activity, weight tracking, and smoking cessation. The app
presents goals adapted from the recommendations of the
American Cancer Society on diet, exercise, smoking cessation,
and maintaining a healthy weight [19,20], linking directly to
the American Cancer Society resources. The app provides the
option to customize a person’s goal upon selection and modify
any selected goal weekly. This key feature leverages existing
evidence, demonstrating that goal setting motivates behavioral
change through directing intention, building self-efficacy,
fostering motivation, and serving as areference point to invoke
lossaversion [13,21,22]. Moreover, ameta-analysis of previous
cancer prevention studies found that interventions that
incorporated goal-setting strategies were significantly more
effective in reducing dietary fat consumption and increasing
fruit and vegetable consumption compared with those that did
not, with small to moderate differencesin effect size [23-25].

To encourage accountability to their selected goal, app users
receive a weekly check-in text inviting them to mark whether
they succeeded or failed to complete the goal for the week.
While checking in, they can also leave acomment reflecting on
their progress and change their goalsif appropriate. App users
can visualize their goal progress on an individual profile page
and on aprogress board that is potentially visibleto other users.
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Evidence supports the use of goal reminders, tracking, and
reflections as important behavior change techniques that may
slowly encourage users to develop healthy habits [26].

The third key feature allows Healthier Together app users to
communicate and share goa progress with one another. App
users can share thisinformation with all app users or with users
they invitedirectly into the app. Thereisalso an option for users
to keep all information private. If app users select to share their
goa information, they can see other users successes on a
progress board and send encouraging messages to one another.
The purpose of this feature is to allow users to receive socia
rewards and feedback. It draws upon research that demonstrates
social networkswith social reinforcementsfrom multiple social
ties, as compared with single ties, are associated with greater
adoption of health behaviors and health-related knowledge
[14,27].

Figure 1. Screenshots of the Healthier Together app.
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The Healthier Together app (screenshot is given in Figure 1)
was developed primarily for minority populations, as cancer
disproportionately impactsracial/ethnic minoritiesin the United
States [28], with additional disparities in behaviors related to
cancer prevention, such assmoking [29], obesity [30], diet [31],
and exercise [31]. Minority patients use mobile phones for
health-related content more than their White counterparts
[15,16], suggesting amobile app may be one strategy to reduce
the aforementioned disparities. In addition, prior work suggests
that cancer prevention strategies involving some form of social
support are more effectivein changing behaviorsin racial/ethnic
minorities than non-Hispanic White individuals [32]. Thereis
also evidence that minorities have denser social networks, with
more reliable and frequent activation of informal social support
[33,34].
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Prior Testing and App Development Team

In keeping with best practicesfor health app development [35],
we previously conducted iterative testing [36] with 33
non-Hispanic Black primary care patients to develop this beta
version of Healthier Together. Consistent with Healthier
Together’'s theoretical basis of enabling goal setting and
developing socia networks, testing revealed that end users
valued app features that assist with tracking and sharing progress
on health goals. These end users understood that the behaviors
promoted by Heathier Together may help prevent other
noncommunicabl e diseases, but val ued the specific connection
between lifestyle behaviors and cancer prevention and even
asked to emphasize the connection further. Moreover, prior
evidence reveal sthat framing the rational e for adopting healthy
behaviors as along-term gain to reduce cancer risk is effective
[37-39]. The app itself was developed by Transmogrify, afirm
that helps create, build, and grow digital products. The diverse
research team (including DR, IMS, AB, MMS, and JA), which
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You can change your geal at any time.

I will eat more fruits and vegetables.

i
| Iwill eat less red meat.

| lwill eat less processed meat
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| Vwill limit my daily alcoholic drinks.
i
§ Learnwhy

Your friends Everyone

» Change share & message settings

Username & of Successful Weeks

jordan78 (you)
Member for Bwecks

8

Goal: "I will eat 2 or more servings of
fruits or vegetables every day”

mariad3
Member for Bwecks

Goal: "I will cook at home instead of
eating out at least 3 times a week.”

FlyEaglesFly
Member for &weeks

has expertise in qualitative methods, communicated closely
with LJ, who works for Transmogrify and helped conduct user
testing.

Study Overview

This 8-week mixed method intervention involved 3 key
components. (1) a baseline visit that included an in-person
structured interview followed by installation of the mobile app
on the participant’s phone and instructions on how to select a
goal, choose share settings, and invite other social ties; (2)
weekly text messages reminding participantsto check in, share
goal progress, and invite friends and family members; and (3)
an exit telephone-structured interview at the end of 8 weeks.

Study Population and Recruitment

We recruited patients from 2 internal medicine primary care
clinicsin Philadel phia, a nonprobabilistic purposive sample of
non-Hispanic Black patientsthat met our strict eligibility criteria
detailed below. From September 2019 through October 2019,
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authors DR, JMS, and AB identified potential participants in
clinics waiting rooms and invited these individualsto formally
screen for the study in a private room after their appointments.
Oncein the private room, this research team screened potential
participantsto confirm eligibility, informed them of the study’s
app testing goals, and obtained consent to participate in the
study.

To be €eligible for the study, participants had to be aged more
than 18 years, self-identify as non-Hispanic Black, speak
English, own a smartphone, be a patient of one of the two
clinics, be able to provide informed consent, and should not
have participated in previous rounds of app testing. Wetargeted
a sample size of 40 participants to obtain thematic saturation
while soliciting feedback during the exit interviews [40].

Participants wereincentivized US $40 to complete the baseline,
in-person, 40-minute enrollment process and interview and US
$60 for completing the exit 45-minute, telephone interview in
an effort to maximize recruitment and minimize attrition.
Authors IMS and AB attempted to contact each participant up
to three times for the exit interview to further minimize loss to
follow-up. Therewere no incentivesfor app use. The University
of Pennsylvania Institutional Review Board approved the
protocol for this study.

Study Procedure and Data Collection

After consenting to the study, we conducted a 40-minute
baseline structured interview to collect participants' baseline
characteristics, as detailed later. The interview included up to
79 close-ended, validated, and previously operationalized survey
guestions and up to 40 open-ended questions. The interview
team inputted all close- and open-ended responsesinto REDCap
(Research Electronic Data Capture; REDCap Consortium)
verbatim [41].

The research team then helped the participants download the
app, demonstrated each of the features detailed above, and
assisted participants with selecting their initia health goal,
determining their goal share settings, and sending invitations
to their family and friends to download the app.

After downloading the app, participants received aweekly text
message inviting them to log on to the app and check in to report
whether they accomplished their goal. Participants could also
log on to the app outside of the weekly check-into exploretheir
profile page, track other user progress (if they shared their
progress with others), and read information about the
relationship between lifestyle behaviorsand cancer. In addition,
participants received text messages to remind them to share the
app with other friends and family. Participants check-ins and
other activitiesin the app were recorded through a built-in data
capture device and served as our chief measures of app
engagement, as described later.

After 8 weeks of app use, DR, JMS, and AB contacted the
participantsto complete a45-minute, telephonic exit interview,
primarily assessing the participants’ opinions on app usability
and acceptability. The exit interview also repeated questions
from the baseline interview regarding cancer prevention
knowledge and behaviors.
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Data Measurement and Analysis

Baseline Characteristics

The baseline interview assessed participants' demographics,
namely, age and sex, and close-ended questions on the following
topics. technology use, as defined by what phone participants
use and how often they use it; participants’ comfort in sharing
health information, as defined by whether participants have
shared hedth information over the web, shared heath
information with social ties, or shared health goals with social
ties;, and participants current health habits, as defined by
whether participants currently have health goals or use some
methods to track their health.

Primary Outcome Measures

Usability

We assessed app usability by asking participants during the exit
interview to respond to the validated System Usability Scale
(SUS), which provides a usahility score of 0 to 100 for various
technology products [42]. A score >70 is generally considered
above average. We also assessed specific feature usability
characteristics, namely, the feature's ease of use and ability to

impart new information, with amodified subset of 5-point Likert
scale questions from the SUS.

Acceptability

We assessed app acceptability during the structured exit
interview with up to 27 open-ended questions about the
participants’ overall experience with the app. These questions
allowed users to expand upon their close-ended responses and

offer more information about what appeal ed (or did not appeal)
to them in the app.

Engagement

We assessed engagement with the app in weekly intervalsusing
built-in data capture device. The following measures were
captured: (1) the number of check-ins to report goal progress,
with the maximum allowable number of check-ins for each
participant being 8 during the study; (2) goal type selected; (3)
share settings selected; (4) messages to other users; (5)
comments on their progress; and (6) any modificationsto goals
and share setting during the study period.

Secondary Outcome Measures

We examined the foll owing measuresto assesstheimplications
of engagement with the app: (1) goa success count, defined as
the total number of weeks a participant reported accomplishing
his or her goal, with the maximum being 8, as recorded by the
app’s data capture; (2) goal reflections from participants
open-ended comments explaining the significance of goal
success or failure during each check-in, asrecorded by the app’s
data capture; (3) changein cancer prevention knowledge using
survey questions that asked how important diet, exercise,
smoking, and maintaining a healthy weight are to one’s cancer
risk using a 5-point Likert scale for each behavior, which were
assessed at the baseline and exit interviews; and (4) changein
participants'  self-reported cancer prevention behaviors,
specifically self-reported diet, exercise, smoking status, and
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alcohol using validated questions asked at the baseline and exit
interviews [43,44].

Analysis

First, we examined participants' baseline characteristics by
tabulating the distributions or frequencies of participants
demographics, current technology use, comfort sharing health
information with social ties, current health goals, and methods
of health tracking. Second, we characterized app usability, app
acceptability, and the nature and frequency of app engagement.
Finaly, in secondary analyses, we examined associations
between app engagement and participant characteristics and
goal success and changes in self-reported cancer prevention
knowledge and behaviors.

We assessed app usability quantitatively by calculating each
participant’s SUS score based on validated criteria [45] and
then determining the distributions of SUS scores for all
participants who completed an exit survey. We also calculated
the distribution of Likert scale responses, ranging from strongly
disagree to strongly agree, to statements ng specific app
features.

We assessed app acceptability, using qualitative content analysis
[46], among the participants who completed structured exit
interviews. We used an open-coding, group-based process to
generate emergent themes on areas of strength and weakness
inthe app that would complement our quantitative usability and
engagement data. The first author (DR) read through all
responses and crafted the initial codebook. JA and DR then
jointly coded thefirst 4 interviews (4/41, 10%) during research
meetings to refine the codebook and achieve full consensus on
code definitions and inclusion and exclusion criteria. Special
attention was paid to create codes for deviant opinions in the
responses. DR then coded the remaining interviews using a
constant comparison technique to examine how newly coded
texts matched previously coded information. Coding was
completed manually.

JA reviewed the coding processiteratively to assure aconsistent
code app. DR and JA then grouped the responses and comments
thematically over several research meetings. Acceptability
feedback on the app’s 3 main features guided the process of
generating themes, although we paid special attention to
searching for unexpected ideas aswell. IMS and LJ, who were
familiar with the participants' responses but did not participate
in the coding process, then reviewed the derived themes to
assure the validity and interpretation of the themes.

https://formative.jmir.org/2021/7/e22510
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We analyzed engagement data captured directly from the app
on al participants through the following assessments. We
calculated the mean number of check-ins (out of 8 possible
opportunities) for al the enrolled participants. We aso
dichotomized the check-in variable, based on participants
median number of check-ins (7; IQR 5-8), with high use
representing 7 or 8 check-ins and low use representing O to 6
total check-ins. We then determined the proportion of goal
modifications and the types of goals selected. We al so evaluated
the frequencies of comments left and messages sent and how
many participants sent a message in the study, commented
during the study, chose to share their datawith social ties or all
users, and checked in after their 8-week study period was over.

In secondary analyses, we estimated associations between
participant baseline characteristics and participant reported ease
of use and app engagement, specifically high (7-8 check-ins)
versus low (0-6 check-ins), in unadjusted logistic regression
models and age- and sex-adjusted models. In addition, we
examined preliminary results of app engagement by the
following: (1) reported success in achieving goals; (2) coding
and content analysis of comments within the app; (3) change
in cancer prevention knowledge from baseline using two-tailed,
paired t tests; and (4) change in self-reported behaviors from
baseline using two-tailed, paired t tests. Coding and content
analysisof commentswere performed using the same processes
as the open-ended feedback. All quantitative analyses were
conducted using Stata version 15.1 (StataCorp LLC).

Results

Overview

Of the 338 individuals who were approached in the clinic
waiting rooms, 171 (50.6%) met the ligibility criteria. Of those
eligible, 23.9% (41/171) completed the enroliment survey,
downloaded the app, and consented to have us track their use
of the app. Of the 41 enrolled participants, 34 (83%) completed
the exit survey after using the app for 2 months (Figure 2).

The average age of the participants was 51 (SD 12) years, and
76% (31/41) were women. Of the 41 participants, 31 (76%)
reported tracking their health before the study, with 18 (44%)
using some form of technology to do so. Most participants
(28/41, 68%) relied on friends and family to accomplish ahedlth
goa within the past year, and 68% (28/41) participants were
comfortable sharing some or a lot of their persona health
information with friends and family. Conversely, fewer
participants (11/41, 27%) were comfortable discussing personal
health topics on the web (Table 1).

JMIR Form Res 2021 | vol. 5| iss. 7 | €22510 | p. 5
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

Figure2. CONSORT (Consolidated Standards of Reporting Trials) diagram with enroliment and retention rates.
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Table 1. Participant baseline characteristics (N=41).

Resnick et d

Characteristics Values
Demographics
Age (years), mean (SD) 51 (12)
Participants, n (%)
Females 31 (76)
Technology use, n (%)
Smartphone operating system
Apple operating system 17 (41)
Android operating system 23 (56)
Missing 1(2
Aver age use of phone
Twice or more per day 40 (98)
Nearly daily or daily 1(2
Comfort sharing health information, n (%)
Discusses health topics on the web 12 (29)
Discusses personal health on the web 11 (27)
How much health information was shared with friends or family?
None 4(10)
Alittle 9(22)
Some 6 (15)
Alot 22 (54)
How many friends or family share health information?
None 1(2
1-5 18 (44)
5-10 14 (34)
10-15 4.(10)
>15 4(10)
Health behaviors, n (%)
Set ahealth goal within last month 30(73)
Currently tracking health 31 (76)
M ethods have used to track health
Uses technology to track health (eg, phone app, eHealth tracker, and patient portal) 18 (44)
Tracks health manually (eg, health journal) 16 (39)
Relied on friends or family to accomplish the health goal in previous year 28 (68)

Usability and Acceptability of Mobile App

The majority of participants who completed the exit survey
(82%, 28/34) reported positive experiences with the app. The
app’'smean SUS score was 87 (SD 12; median 90; IQR 78-95).
Specifically, 94% (32/34) of the participants agreed that the app
was easy to use and 82% (28/34) agreed that they would like
to use the app frequently. Figure 3 illustrates the distribution of
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responses to the Likert scale statements about app feature ease
of use and knowledge delivery.

Analysis of open-ended responses revealed several key themes
depicting both excitement about the app and opportunities for
app refinements, with many participants expressing the need
for more personalized feedback and social interactions (Textbox
1).
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Figure 3. Participant feedback by feature. The first two questions are taken from the System Usability Scale.
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Textbox 1. Themes from participant open-ended feedback on app acceptability.

Ease of useisamajor strength

o “ltwasvery helpful. Simple. | don’t get alot of notifications which was great.” [Participant 7]
«  “Notdifficult at all. It was easy to do it on the go. Very convenient.” [Participant 32]

Features encour age app use and motivate behavioral change

o “Thetext message reminders were helpful and it keeps people on track.” [Participant 31]
. “..itisencouraging to see other people doing what you're doing. It felt like you were doing it asagroup.” [Participant 15]

« “Thegoal optionswere good and [it] helped me change my lifestyle” [Participant 24]

Request for more avenues for social interaction

« “l would like meetings for help setting up these goals [and] to share goals and conquests.” [Participant 2]
«  “Itwould have been nice to be able to talk more about goals with othersin the app.” [Participant 22]

Request for personalized feedback to facilitate goal completion

« “Giveusrecipesfor healthier foods would be nice.” [Participant 3]

o “Sowhen| didn’t meet my goal | wish that there were tips given to me or more info to help me achieve it next.” [Participant 22]

Engagement

We captured participant engagement with the app using
check-insduring and after the 8-week study period, as depicted
in Figure 4. Out of 8 possibleweekly check-ins during the study
period, the mean number of check-ins per participant was 5.7
(SD 2.7). Of the total number of participants, 76% (31/41)
participants checked in at least four times, 56% (23/41) checked
in seven or eight times, and 10% (4/41) never checked in after
downl oading the app. Participants continued to receive check-in
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invitations after they completed the 8-week study period, and
51% (21/41) participants checked in at least once during the
postintervention period.

In terms of goal selection, activity-related goals were initialy
the most commonly selected, but participants switched to
diet-based and weight-tracking goals as the study progressed.
Regular users (31/41, 76%) on average set 2.1 goals during the
8 weeks. Participantswho selected diet or weight-tracking goals
were aso morelikely to check in than participants who sel ected
activity or smoking cessation goals (Figure 5).
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Figure 4. App engagement during and after the 8-week study period.
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Among the 41 participants, 34 (83%) opted to share progress
with their socia tiesand 18 (44%) opted to share their progress
with all app users. A mgjority of participants used the app’'s
commentsbox (29/41, 71%), which allowed participants at each
check-into reflect on their weekly progress. Fewer participants
(8/41, 20%) used the app’s messaging feature, possibly because
of theincomplete functionality of thisfeaturein the betaversion
of the app. Participants left a total of 111 comments and sent
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26 messages during the study period. In these comments,
participants described both facilitators and barriers to god
success, left inspiring messages, and linked goal success to
overall improvements in their health and well-being (Textbox
2). Of those 34 participants who completed the exit interview,
23 (68%) reported visiting the app at least once outside the
weekly check-into view other users’ progress or read the health
information on the app.
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Textbox 2. Themes on how participants used the comment section of the app.

I dentified barriersthat led to an unsuccessful week

«  “Hi, I'vejust been super busy, sometimes not stopping to eat until the evening. Thanks for contacting me. | needed areminder.” [Participant 32]

o “l got weak and started craving french fries. They just were so tempting and | failed but | know I’ [ be able to get past these cravings.” [Participant
40]

Described facilitator s of weekly goal success

« “I had to push myself, even when | didn’t want to do it. | am not a excise person that [goes] to the gym so | just start walking around my block
2 times. Then when it got easy then | add more times that | walk around my block.” [Participant 34]

« “I have been determined to keep to my goal of lessening processed foods. | hope to continue this as well as engaging my family. Thank you.”
[Participant 22]

o “l was successful because | had help from my friends to work out.” [Participant 42]

L eft inspiring messages
o “ltry tokeep my eyeson the gold.” [Participant 14]
« “Everythingisgood if you stay positive will be good.” [Participant 2]

Detailed impact on health and overall well-being

«  “Meand my grandkids play in the park. | even try to run alittle bit. Still no smoking. Feel good.” [Participant 2]

«  “Accountability, My Fitness Pal, drop in Ibs. & new burst of energy! Liking this New Me!” [Participant 4]

o “l actually increased my walk to 45 min. The more | do the more motivated | become. | have also started doing 20 min of stretches for seniors.
Youtube...first thing after teain morning before walk. I'm loving it!” [Participant 25]

Celebrated success and major health improvements

o “l havelost 45 pounds and | feel great.” [Participant 2]

« “lrealy had to really work on me to stop smoking but | did it.” [Participant 28]

. . and loss to follow-up, as well as low app engagement and the
Factor s Associated With App Engagement belief that the app was too complicated, although these
We did not find any participant baseline characteristics to be  associations disappeared after age and sex adjustment (Table
significantly associated with app engagement. We found 2).

significant univariate associations between low app engagement
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Table 2. Differencesin app engagement by participants' characteristics (N=41).

Low app user (0-6to- Highapp user (7-8to- Unadjusted OR?(95% Adjusted OR (95%

tal check-ins, n=18),  tal check-ins; n=23), Cl) for highappen-  C!) for high app en-
Characteristics n (%) n (%) gagement gagementb
Baseline characteristics
Sex N/AC
Female 16 (89) 15 (65) Reference
Male 2(11) 8(35) 4.27 (0.78-23.4)
Age (years) N/A
20-39 5(28) 2(9) Reference
40-59 10 (56) 13 (57) 3.25(0.52-20.37)
60-79 3(17) 8(35) 6.67 (0.81-54.96)
Health tracking
Does not track health 3(17) 4(17) Reference Reference
Tracks health manually 7 (39) 9(39) 0.96 (0.16-5.80) 1.21 (0.15-9.48)
Tracks health with technol ogy 8(44) 10 (43) 0.94 (0.16-5.46) 2.89 (0.31-26.71)
Postuse char acteristics
Filled out an exit survey
No 6(33) 1(4) Reference Reference
Yes 12 (67) 22 (96) 11 (1.18-102.4)° 6.11 (0.59-63.3)
Thought app was too complex (n=34)
No 8(75) 21 (95) Reference Reference
Yes 4(25) 1(5) 0.10 (0.01-0.99)° 0.10 (0.01-1.15)
Thought app wastoo simplistic (n=34)
No 11(92) 18(82) Reference Reference
Yes 1(8) 4(18) 2.44(0.24-24.8) 1.49 (0.12-17.7)
80R: odds ratio.

bAdj usted for sex and age (as a continuous variable).
°N/A: not applicable.
dstatistically significant result at P<.05.

Implications of App Engagement on Goal Successand
Behavioral Change

Most participants reported accomplishing their selected health
goals each week, with the average participant succeeding in 5.1
out of the 8 weeks (SD 2.7). Of the 328 total check-in
opportunities (41 participantsx8 weeks), 211 (64.3%) were
marked as successful. Participants selected afailure only 6.7%
(22/328) of the time, with the other 28.9% (95/328) of
opportunities yielding no response. Using two-tailed, paired t
tests, we found that cancer prevention knowledge increased
from baseline, with participants being more likely to recognize
thelink between the lack of exercise and unhealthy weight with
cancer. Two-tailed, paired t tests also showed an improvement
in diet scores among participants who selected a diet-related
goal. We also found that 25% (2/8) of the participants who
selected smoking cessation as their goal no longer reported
smoking at the exit interview. As noted in Textbox 2, the
open-ended comments that participants | eft after each check-in
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also suggested that the app was able to motivate behavioral
change.

Discussion

Principal Findings

Prior meta-analyses reveal mixed evidence about the ability of
health promotion mobile apps to change behavior in a
quantifiable manner (eg, significantly increase physical activity)
[47] or improve tangible heath outcomes (eg, reduce blood
pressure or cholesterol levels) [48]. Thismay bein part because
of the fact that many apps are developed without user testing
or constructed without a coherent behavior change framework
[11,12]. In this pilot study, we examine the Healthier Together
mobile app, which was devel oped through iterative user testing
and is grounded in social network and goal-setting theories of
behavior change. We found that the app strongly engaged our
target population, even beyond the study period, with promising
results on participants knowledge of cancer prevention
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behaviors and success in achieving their cancer prevention
behavioral goals.

Consistent with prior research showing that minority populations
frequently use their mobile phonesto obtain health information
[15,16], amost half of the participantsin our study (18/41, 44%)
used various forms of technology to track their health before
participation. Participants in the study also reported that they
were comfortable discussing their health with their socia
networks. After interacting with the Healthier Together app for
2 months, the participants supported the usability and
acceptability of the app. The app’s mean SUS score of 87
indicates that the app is very usable [42], and the vast majority
of participants (28/34, 82%) indicated that they would like to
use the app frequently if available. The open-ended responses
further showcased the participants’ beliefs in app acceptability
and overall utility. For example, the fact that nearly all
participants identified one or more of the app’s features as
facilitators of goal success shows that the participants
understood and used the theoretical basis of the app to their
advantage.

Our findings suggest that the high usability scores and
acceptability of this app by participants translated into their
high engagement: most participants missed only 1 check-in out
of 8 and over 50% (21/41) continued to check in after the
8-week study was over. This high engagement is especially
encouraging, as participants were not incentivized to engage
with the app and only incentivized to complete the baseline and
exit surveys. Engagement with the app extended beyond weekly
check-insto report goal achievement. Most participants (23/34,
64%) logged on to the app outside of the weekly check-in to
explore the app’s other features, whereas many users (29/41,
71%) left unprompted comments when they checked in to
highlight their progress or troubleshoot barriersto goal success.

Our study suggests that app engagement, in turn, appears to
motivate behavioral change. First, most participants reported
accomplishing their weekly health goals. On average,
participants reported success in goal attainment of 64.3%
(211/328) of the time. These successes represent health
behaviors that the participants may not have undertaken if not
enrolled in the study. Through the comments participants | eft
when checking in, we found evidence of how these successes
translated to tangible behavior changes and health outcomes:
participants reported building up exercise programs, eating
healthier foods, losing a significant amount of weight, and
smoking cessation. We were able to partialy capture these
effects quantitatively, with participant diet scores and cancer
prevention knowledge increasing after the study. Future work
should enlist a larger sample size and conduct a randomized
controlled trial to further evaluate the effectiveness of this
intervention aswell as determine what participant characteristics
may better forecast app engagement. In this study, we found
that neither age nor prior health tracking methods predicted app
engagement, which may suggest that the app has abroad appeal .

Thisstudy also yielded important datato improve the Healthier
Together app. For example, many participants wanted the app
to both provide them with additional feedback about how to
attain their health goals and facilitate easier ways to connect
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with other users working on similar goals. We hope that the
future iteration of the Healthier Together app will have agroup
chat feature that allows usersto work on goals collectively with
other users, potentially with the input of a health provider that
occasionally checks the chat. Research suggests that
decentralized social networks, such as those envisioned by
Healthier Together, can harness socia influence to amplify
social learning and enhance group intelligence on topics
including finance and health [27]. Therefore, rather than the
Healthier Together staff providing individualized feedback to
each user, users could solicit feedback and recommendations
from their peers.

Notably, of the 328 check-ins, there were 22 reported failures,
211 successes, and 95 nonresponses, suggesting that participants
weremorelikely to check inif they met their weekly goal. This
may be explained by anumber of cognitive biases, such as socia
desirability bias, with participants not wanting to publicly admit
an unsuccessful week [49]. Future versions of the app should
aimto reframe unsuccessful weeks as opportunitiesfor feedback
and goal reflection rather than as reasonsto disengage from the
app. This study also found alower rate of engagement with the
app when users sel ected activity-based goal s and an overall shift
from activity-based goals to diet-based and weight-tracking
godls as the study progressed. One potential reason for this
observation isthat the study occurred during the fall of 2019in
Philadel phia, and the colder weather may have disincentivized
some participants from exercising [50]. Participants may have
also been more conscious of their diet, given the upcoming
holiday season [51]. Future versions of the app will aim to adjust
the predetermined SMART goalsto account for such variations.

Strengthsand Limitations

The success of this study in showing Healthier Together is
engaging, usable, and acceptable and in providing the
development team with important feedback for future versions
of the app must be framed within certain limitations. Firgt, this
study was not powered to detect changes in health behavior
among participants, nor did it randomize participants to test its
effectiveness. The focus of this pilot study on usability and
acceptability rather than effectiveness is commonplace for the
initial stages of app development [52,53] and is consistent with
the use of an iterative process to build health apps [35].
Quantitative analysis of close-ended questionsin this study was
descriptive and designed to inform future inquiries. Second, we
focused on recruiting non-Hispanic Black primary care patients
using purposive sampling and could not generalize these results
if Healthier Together was downloaded in a nonclinical setting.
However, we chose this methodology given the objective of
Healthier Together isto facilitate cooperation between primary
care patients and their providers on health goals. We did not
independently code our structured interviews and, therefore,
did not generate an intercoder reliability statistic [54]. Our
analytic approach allowed us to better generate themes that
enhanced our primary quantitative usability and engagement
data. We al so took the following key stepsto assure the validity
of the coding process consistent with external guidelines: (1) 2
coders achieved full consensus on code definitions reaching
consensus on any deviant opinions, and (2) 2 additional
independent researchers reviewed and edited the themes [55].
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Conclusions behaviors, both engaging and valuable. We hope that the results
of this study will inform future research on the development of
health behavior interventions for minority populations,
especiadly those that aim to leverage goal setting, social
cooperation, and health technol ogy.

In conclusion, this study showed that non-Hispanic Black
primary care patients found Heathier Together, an
evidence-based mobile app that focuses on cancer prevention

Acknowledgments

The authors would like to thank all of the participants who diligently engaged with the Healthier Together app and provided the
team with thoughtful feedback. JA was supported by the American Cancer Society Tri-State CEO’s Against Cancer Mentored
Research Scholar Grant, MRSG-17-155-01-CPPB. In addition, this study was supported in part by the 2018 Abramson Cancer
Center Population Science Pilot Award Program, Abramson Cancer Center Support Grant, P30-CA016420. The funders had no
rolein the design and conduct of the study; the collection, management, analysis, and interpretation of the data; or the preparation,
review, or approval of the manuscript.

Conflicts of Interest
LJwas employed by the app developer Transmogrify. Transmogrify had no input in the study design or evaluation.

References

1. Cancer Statistics. National Cancer Institute. 2020. URL : https.//www.cancer.gov/about-cancer/understanding/statistics
[accessed 2020-04-26]

2. Huxley RR, Ansary-Moghaddam A, Clifton P, Czernichow S, Parr CL, Woodward M. The impact of dietary and lifestyle
risk factors on risk of colorectal cancer: a quantitative overview of the epidemiological evidence. Int J Cancer 2009 Jul
1;125(1):171-180 [FREE Full text] [doi: 10.1002/ijc.24343] [Medline: 19350627)

3. Key TJ, Allen NE, Spencer EA, Travis RC. The effect of diet on risk of cancer. Lancet 2002 Sep;360(9336):861-868. [doi:
10.1016/s0140-6736(02)09958-0]

4.  LEEI. Physical activity and cancer prevention: datafrom epidemiologic studies. Med Sci Sports Exer 2003;35(11):1823-1827.
[doi: 10.1249/01.mss.0000093620.27893.23]

5. Sasco AJ, Secretan MB, Straif K. Tobacco smoking and cancer: a brief review of recent epidemiological evidence. Lung
Cancer 2004 Aug;45(Suppl 2):S3-S9. [doi: 10.1016/j.lungcan.2004.07.998] [Medline: 15552776]

6. Massetti GM, Dietz WH, Richardson LC. Excessive weight gain, obesity, and cancer: opportunitiesfor clinical intervention.
JAmMed Assoc 2017 Nov 28;318(20):1975-1976 [FREE Full text] [doi: 10.1001/jama.2017.15519] [Medline: 28973170]

7. Buchanan AH, Skinner CS, Rawl SM, Moser BK, Champion VL, Scott LL, et a. Patients' interest in discussing cancer risk
and risk management with primary care physicians. Patient Educ Couns 2005 Apr;57(1):77-87. [doi:
10.1016/j.pec.2004.04.003] [Medline: 15797155]

8.  MacGregor K, Handley M, Wong S, Sharifi C, Gjeltema K, Schillinger D, et a. Behavior-change action plansin primary
care: afeasibility study of clinicians. JAm Board Fam Med 2006 May 1;19(3):215-223 [FREE Full text] [doi:
10.3122/jabfm.19.3.215] [Medline: 16672674]

9. Romeo A, Edney S, Plotnikoff R, Curtis R, Ryan J, Sanders|, et a. Can smartphone apps increase physical activity?
Systematic review and meta-analysis. JMed Internet Res 2019 Mar 19;21(3):€12053 [ FREE Full text] [doi: 10.2196/12053]
[Medline: 30888321]

10. KrebsP, Duncan DT. Health app use among us mobile phone owners: anationa survey. JIMIR Mhealth Uhealth 2015 Nov
4;3(4):€101 [FREE Full text] [doi: 10.2196/mhealth.4924] [Medline: 26537656]

11. Bondaronek P, Alkhaldi G, Slee A, Hamilton FL, Murray E. Quality of publicly available physical activity apps: review
and content analysis. IMIR Mhealth Uhealth 2018 Mar 21;6(3):e53 [FREE Full text] [doi: 10.2196/mhealth.9069] [M edline:
29563080]

12. Edwards EA, Lumsden J, Rivas C, Steed L, Edwards LA, Thiyagargjan A, et al. Gamification for health promotion:
systematic review of behaviour change techniques in smartphone apps. BMJ Open 2016 Oct 4,6(10):€012447 [FREE Full
text] [doi: 10.1136/bmjopen-2016-012447] [Medline: 27707829]

13. Schunk DH. Goal setting and self-efficacy during self-regulated learning. Educ Psychol 1990 Jan;25(1):71-86. [doi:
10.1207/s15326985ep2501_6]

14. CentolaD. Social media and the science of health behavior. Circulation 2013 May 28;127(21):2135-2144. [doi:
10.1161/CIRCULATIONAHA.112.101816] [Medline: 23716382]

15. Perrin A, Turner E. Smartphones Help Blacks, Hispanics Bridge Some - But Not All - Digital Gaps with Whites. Pew
Research Center. 2019 Aug 20. URL: https://www.pewresearch.org/fact-tank/2019/08/20/
smartphones-hel p-blacks-hispani cs-bridge-some-but-not-all-digital -gaps-with-whites/ [accessed 2020-04-26]

16. ChangE, Blondon K, LylesCR, Jordan L, Ralston JD. Racial/ethnic variation in devices used to access patient portals. Am
JManag Care 2018 Jan 1;24(1):el-e8 [FREE Full text] [Medline: 29350513]

https:/formative.,jmir.org/2021/7/e22510 JMIR Form Res 2021 | vol. 5| iss. 7 | €22510 | p. 13
(page number not for citation purposes)


https://www.cancer.gov/about-cancer/understanding/statistics
https://doi.org/10.1002/ijc.24343
http://dx.doi.org/10.1002/ijc.24343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19350627&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(02)09958-0
http://dx.doi.org/10.1249/01.mss.0000093620.27893.23
http://dx.doi.org/10.1016/j.lungcan.2004.07.998
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15552776&dopt=Abstract
http://europepmc.org/abstract/MED/28973170
http://dx.doi.org/10.1001/jama.2017.15519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28973170&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2004.04.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15797155&dopt=Abstract
http://www.jabfm.org/cgi/pmidlookup?view=long&pmid=16672674
http://dx.doi.org/10.3122/jabfm.19.3.215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16672674&dopt=Abstract
https://www.jmir.org/2019/3/e12053/
http://dx.doi.org/10.2196/12053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30888321&dopt=Abstract
https://mhealth.jmir.org/2015/4/e101/
http://dx.doi.org/10.2196/mhealth.4924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26537656&dopt=Abstract
https://mhealth.jmir.org/2018/3/e53/
http://dx.doi.org/10.2196/mhealth.9069
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29563080&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=27707829
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=27707829
http://dx.doi.org/10.1136/bmjopen-2016-012447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27707829&dopt=Abstract
http://dx.doi.org/10.1207/s15326985ep2501_6
http://dx.doi.org/10.1161/CIRCULATIONAHA.112.101816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23716382&dopt=Abstract
https://www.pewresearch.org/fact-tank/2019/08/20/smartphones-help-blacks-hispanics-bridge-some-but-not-all-digital-gaps-with-whites/
https://www.pewresearch.org/fact-tank/2019/08/20/smartphones-help-blacks-hispanics-bridge-some-but-not-all-digital-gaps-with-whites/
https://www.ajmc.com/pubMed.php?pii=87420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29350513&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Resnick et &

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

Bennett GG, Steinberg DM, Stoute C, Lanpher M, Lane |, Askew S, et al. Electronic health (eHealth) interventions for
weight management among racial/ethnic minority adults: a systematic review. Obes Rev 2014 Oct;15(Suppl 4):146-158.
[doi: 10.1111/0br.12218] [Medline: 25196411]

Bovend'Eerdt TJH, Botell RE, Wade DT. Writing SMART rehabilitation goals and achieving goal attainment scaling: a
practical guide. Clin Rehabil 2009 Apr;23(4):352-361. [doi: 10.1177/0269215508101741] [Medline: 19237435]

ACS Guidelinesfor Nutrition and Physical Activity. American Cancer Society. 2020. URL: https://www.cancer.org/heal thy/
eat-healthy-get-active/acs-guidelines-nutrition-physi cal -activity-cancer-prevention/guidelines.html [accessed 2020-05-22]
Tobacco and Cancer. American Cancer Society. 2020. URL : https.//www.cancer.org/cancer/cancer-causes/tobacco-and-cancer.
html [accessed 2020-05-22]

Bandura A. Health promotion from the perspective of social cognitive theory. Psychol Health 1998 Jul;13(4):623-649. [doi:
10.1080/08870449808407422]

Heath C, Larrick RP, Wu G. Goalsasreference points. Cogn Psychol 1999 Feb;38(1):79-109. [doi: 10.1006/cogp.1998.0708]
[Medline: 10090799]

Gotay CC. Behavior and cancer prevention. J Clin Oncol 2005 Jan 10;23(2):301-310. [doi: 10.1200/jc0.2005.06.069]
Strecher VJ, Seijts GH, Kok GJ, Latham GP, Glasgow R, DeVellis B, et al. Goal setting as a strategy for health behavior
change. Health Educ Q 1995 May;22(2):190-200. [doi: 10.1177/109019819502200207] [Medline: 7622387]

Ammerman A, Lindquist C, Hersey J, Jackman AM, Gavin NI, Garces C, et al. Efficacy of Interventions To Modify Dietary
Behavior Related to Cancer Risk: Summary. In: AHRQ Evidence Report Summaries. Rockville, MD: Agency for Healthcare
Research and Quality; Nov 2000.

Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of behavior change
interventions. Ann Behav Med 2013 Aug;46(1):81-95. [doi: 10.1007/s12160-013-9486-6] [Medline: 23512568]

Centola D. The spread of behavior in an online socia network experiment. Science 2010 Sep 3;329(5996):1194-1197
[EREE Full text] [doi: 10.1126/science.1185231] [Medline: 20813952]

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer J Clin 2019 Jan;69(1):7-34 [EREE Full text] [doi:
10.3322/caac.21551] [Medline: 30620402]

Barbeau EM, Krieger N, Soobader M. Working class matters. socioeconomic disadvantage, race/ethnicity, gender, and
smoking in NHIS 2000. Am J Public Health 2004 Feb;94(2):269-278. [doi: 10.2105/ajph.94.2.269] [Medline: 14759942]
Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood and adult abesity in the United States, 2011-2012. J
Am Med Assoc 2014 Feb 26;311(8):806-814 [FREE Full text] [doi: 10.1001/jama.2014.732] [Medline: 24570244]
DelvaJ, O'Malley PM, Johnston LD. Racial/ethnic and socioeconomic status differences in overweight and health-related
behaviors among American students: national trends 1986-2003. J Adolesc Health 2006 Oct;39(4):536-545. [doi:
10.1016/j.jadoheal th.2006.02.013] [Medline: 16982389]

Wolff M, Bates T, Beck B, Young S, Ahmed SM, Maurana C. Cancer prevention in underserved African American
communities: barriers and effective strategies--a review of the literature. WMJ 2003;102(5):36-40. [Medline: 14621929]
Haines VA, Hurlbert JS, Beggs JJ. Exploring the determinants of support provision: provider characteristics, personal
networks, community contexts, and support following life events. J Health Soc Behav 1996 Sep;37(3):252-264. [Medline:
8898496]

Cornwell B, Schumm LP, Laumann EO, Graber J. Social Networks in the NSHAP study: rational e, measurement, and
preliminary findings. J Gerontol B Psychol Sci Soc Sci 2009 Nov;64(Suppl 1):i47-i155 [FREE Full text] [doi:
10.1093/geronb/gbp042] [Medline: 19502574]

Yardley L, Spring BJ, Riper H, Morrison LG, Crane DH, CurtisK, et a. Understanding and promoting effective engagement
with digital behavior changeinterventions. Am JPrev Med 2016 Nov;51(5):833-842. [doi: 10.1016/j.amepre.2016.06.015]
[Medline: 27745683]

Resnick D, Bautista A, Smith JM, Kearney M, Jones L, SchapiraMM, et al. Designing a Cancer Prevention Collaborative
Goal Setting Application for Primary Care Patients: An Iterative, Patient-led Process. In: SGIM20 On Demand. 2020 Jan
Presented at: SGIM'20; June 1-7, 2020; Virtual.

Satia JA, Barlow J, Armstrong-Brown J, Watters JL. Qualitative study to explore prospect theory and message framing
and diet and cancer prevention-related i ssues among African American adolescents. Cancer Nurs 2010;33(2):102-109. [doi:
10.1097/ncc.0b013e3181beSe8al

Webb TL, Sheeran P. Does changing behavioral intentions engender behavior change? A meta-analysis of the experimental
evidence. Psychol Bull 2006 Mar;132(2):249-268. [doi: 10.1037/0033-2909.132.2.249] [Medline: 16536643]

Gallagher KM, Updegraff JA. Health message framing effects on attitudes, intentions, and behavior: ameta-analytic review.
Ann Behav Med 2012 Feb;43(1):101-116. [doi: 10.1007/s12160-011-9308-7] [Medline: 21993844]

Mason M. Sample size and saturation in PhD studies using qualitative interviews. Forum Qualitative Sozialforschung 2010
Aug;11(3). [doi: 10.17169/fqs-11.3.1428]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing transational research informatics support. J Biomed
Inform 2009 Apr;42(2):377-381 [FREE Full text] [doi: 10.1016/}.jbi.2008.08.010] [Medline: 18929686]

https:/formative.,jmir.org/2021/7/e22510 JMIR Form Res 2021 | vol. 5| iss. 7 | €22510 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1111/obr.12218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25196411&dopt=Abstract
http://dx.doi.org/10.1177/0269215508101741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19237435&dopt=Abstract
https://www.cancer.org/healthy/eat-healthy-get-active/acs-guidelines-nutrition-physical-activity-cancer-prevention/guidelines.html
https://www.cancer.org/healthy/eat-healthy-get-active/acs-guidelines-nutrition-physical-activity-cancer-prevention/guidelines.html
https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer.html
https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer.html
http://dx.doi.org/10.1080/08870449808407422
http://dx.doi.org/10.1006/cogp.1998.0708
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10090799&dopt=Abstract
http://dx.doi.org/10.1200/jco.2005.06.069
http://dx.doi.org/10.1177/109019819502200207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7622387&dopt=Abstract
http://dx.doi.org/10.1007/s12160-013-9486-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23512568&dopt=Abstract
https://www.sciencemag.org/cgi/pmidlookup?view=long&pmid=20813952
http://dx.doi.org/10.1126/science.1185231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20813952&dopt=Abstract
https://doi.org/10.3322/caac.21551
http://dx.doi.org/10.3322/caac.21551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30620402&dopt=Abstract
http://dx.doi.org/10.2105/ajph.94.2.269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14759942&dopt=Abstract
http://europepmc.org/abstract/MED/24570244
http://dx.doi.org/10.1001/jama.2014.732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24570244&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2006.02.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16982389&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14621929&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8898496&dopt=Abstract
http://europepmc.org/abstract/MED/19502574
http://dx.doi.org/10.1093/geronb/gbp042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19502574&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2016.06.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27745683&dopt=Abstract
http://dx.doi.org/10.1097/ncc.0b013e3181be5e8a
http://dx.doi.org/10.1037/0033-2909.132.2.249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16536643&dopt=Abstract
http://dx.doi.org/10.1007/s12160-011-9308-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21993844&dopt=Abstract
http://dx.doi.org/10.17169/fqs-11.3.1428
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Resnick et &

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

Bangor A, Kortum PT, Miller JT. An empirical evaluation of the system usability scale. Int JHum-Comput Interac 2008
Jul 30;24(6):574-594. [doi: 10.1080/10447310802205776]

Rifas-Shiman SL, Willett WC, Lobb R, Kotch J, Dart C, Gillman MW. PrimeScreen, a brief dietary screening tool:
reproducibility and comparability with both alonger food frequency questionnaire and biomarkers. Public Health Nutr
2001 Apr;4(2):249-254. [doi: 10.1079/phn200061] [Medline: 11299098]

Kim BH, Glanz K. Text messaging to motivate walking in older African Americans: arandomized controlled trial. Am J
Prev Med 2013 Jan;44(1):71-75. [doi: 10.1016/j.amepre.2012.09.050] [Medline: 23253653]

Thomas N. How To Use The System Usability Scale (SUS) To Evaluate The Usability Of Your Website - Usability Geek
Internet. Usability Geek. URL : https://usabilitygeek.com/

how-to-use-the-system-usability-scal e-sus-to-eval uate-the-usability-of -your-website/ [accessed 2020-06-17)

White MD, Marsh EE. Content analysis: a flexible methodology. Library Trends 2006;55(1):22-45. [doi:
10.1353/1ib.2006.0053]

Romeo A, Edney S, Plotnikoff R, Curtis R, Ryan J, Sanders |, et al. Can smartphone apps increase physical activity?
Systematic review and meta-analysis. JMed Internet Res 2019 Mar 19;21(3):€12053 [ FREE Full text] [doi: 10.2196/12053]
[Medline: 30888321]

Coorey GM, Neubeck L, Mulley J, Redfern J. Effectiveness, acceptability and usefulness of mobile applications for
cardiovascular disease self-management: systematic review with meta-synthesis of quantitative and qualitative data. Eur J
Prev Cardiol 2018 Mar;25(5):505-521. [doi: 10.1177/2047487317750913] [Medline: 29313363]

Brenner PS, DelL amater JD. Social desirability bias in self-reports of physical activity: is an exercise identity the culprit?
Soc Indic Res 2013 Jun 1;117(2):489-504. [doi: 10.1007/s11205-013-0359-y]

Tucker P, Gilliland J. The effect of season and weather on physical activity: a systematic review. Public Health 2007
Dec;121(12):909-922. [doi: 10.1016/j.puhe.2007.04.009] [Medline: 17920646]

Helander EE, Wansink B, Chieh A. Weight gain over the holidaysin three countries. N Engl J Med 2016 Sep
22;375(12):1200-1202. [doi: 10.1056/NEIMc1602012] [Medline: 27653588]

Sullivan PS, Driggers R, Stekler D, Siegler A, Goldenberg T, McDougal SJ, et a. Usability and acceptability of amobile
comprehensive HIV prevention app for men who have sex with men: apilot study. IMIR Mhealth Uhealth 2017 Mar
9;5(3):€26 [FREE Full text] [doi: 10.2196/mhealth.7199] [Medline: 28279949]

Mitchell JT, LeGrand S, Hightow-Weidman LB, McKellar MS, Kashuba AD, Cottrell M, et al. Smartphone-based contingency
management intervention to improve pre-exposure prophylaxis adherence: pilot trial. IMIR Mhealth Uhealth 2018 Sep
10;6(9):€10456 [FREE Full text] [doi: 10.2196/10456] [Medline: 30201601]

O’ Connor C, JoffeH. Intercoder reliability in qualitative research: debates and practical guidelines. Int JQual Method 2020
Jan 22;19:160940691989922. [doi: 10.1177/1609406919899220]

OBrien BC, Harris 1B, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative research: a synthesis of
recommendations. Acad Med 2014 Sep;89(9):1245-1251 [FREE Full text] [doi: 10.1097/ACM.0000000000000388]
[Medline: 24979285]

Abbreviations

PCP: primary care provider

REDCap: Research Electronic Data Capture

SMART: specific, measurable, achievable, realistic, and time-bound
SUS: System Usability Scale

Edited by G Eysenbach; submitted 14.07.20; peer-reviewed by J Makin, X He; comments to author 20.10.20; revised version received
12.12.20; accepted 07.05.21; published 14.07.21

Please cite as:

Resnick D, Schapira MM, Smith JM, Bautista A, Xu C, JonesL, Aysola J

Promoting Collaborative Goal Setting for Cancer Prevention Among Primary Care Patients Through mHealth: Mixed Methods
Evaluation of a New App

JMIR Form Res 2021;5(7):€22510

URL: https://formative.jmir.org/2021/7/€22510

doi: 10.2196/22510

PMID: 34259162

©Daniel Resnick, Marilyn M Schapira, Jazmine M Smith, Allison Bautista, Chang Xu, Liz Jones, Jaya Aysola. Originally
published in IMIR Formative Research (https.//formative.jmir.org), 14.07.2021. This is an open-access article distributed under

https:/formative.,jmir.org/2021/7/e22510 JMIR Form Res 2021 | vol. 5 | iss. 7 | €22510 | p. 15

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1080/10447310802205776
http://dx.doi.org/10.1079/phn200061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11299098&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2012.09.050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23253653&dopt=Abstract
https://usabilitygeek.com/how-to-use-the-system-usability-scale-sus-to-evaluate-the-usability-of-your-website/
https://usabilitygeek.com/how-to-use-the-system-usability-scale-sus-to-evaluate-the-usability-of-your-website/
http://dx.doi.org/10.1353/lib.2006.0053
https://www.jmir.org/2019/3/e12053/
http://dx.doi.org/10.2196/12053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30888321&dopt=Abstract
http://dx.doi.org/10.1177/2047487317750913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29313363&dopt=Abstract
http://dx.doi.org/10.1007/s11205-013-0359-y
http://dx.doi.org/10.1016/j.puhe.2007.04.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17920646&dopt=Abstract
http://dx.doi.org/10.1056/NEJMc1602012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27653588&dopt=Abstract
https://mhealth.jmir.org/2017/3/e26/
http://dx.doi.org/10.2196/mhealth.7199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28279949&dopt=Abstract
https://mhealth.jmir.org/2018/9/e10456/
http://dx.doi.org/10.2196/10456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30201601&dopt=Abstract
http://dx.doi.org/10.1177/1609406919899220
https://Insights.ovid.com/pubmed?pmid=24979285
http://dx.doi.org/10.1097/ACM.0000000000000388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24979285&dopt=Abstract
https://formative.jmir.org/2021/7/e22510
http://dx.doi.org/10.2196/22510
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34259162&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Resnick et &

thetermsof 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 IMIR Formative Research, is

properly cited. The complete bibliographic information, a link to the origina publication on https://formative.jmir.org, as well
asthis copyright and license information must be included.

https://formative.jmir.org/2021/7/e22510

RenderX

JMIR Form Res 2021 | vol. 5 | iss. 7 | €22510 | p. 16
(page number not for citation purposes)


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

