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Abstract
Background: Health care providers are a trusted and accurate source of sexual health information for most adolescents, and
clinical guidelines recommend that all youth receive comprehensive, confidential sexual health information and services. However,
these guidelines are followed inconsistently. Providers often lack the time, comfort, and skills to provide patient-centered
comprehensive contraceptive counseling and services. There are significant disparities in the provision of sexual health services
for Latino adolescents, which contribute to disproportionately higher rates of teenage pregnancy. To address this, we developed
Health-E You or Salud iTu in Spanish, an evidence-informed mobile health (mHealth) app, to provide interactive, individually
tailored sexual health information and contraception decision support for English and Spanish speakers. It is designed to be used
in conjunction with a clinical encounter to increase access to patient-centered contraceptive information and services for adolescents
at risk of pregnancy. Based on user input, the app provides tailored contraceptive recommendations and asks the youth to indicate
what methods they are most interested in. This information is shared with the provider before the in-person visit. The app is
designed to prepare youth for the visit and acts as a clinician extender to support the delivery of health education and enhance
the quality of patient-centered sexual health care. Despite the promise of this app, there is limited research on the integration of
such interventions into clinical practice.
Objective: This study described efforts used to support the successful adoption and implementation of the Health-E You app
in clinical settings and described facilitators and barriers encountered to inform future efforts aimed at integrating mHealth
interventions into clinical settings.
Methods: This study was part of a larger, cluster randomized control trial to evaluate the effectiveness of Health-E You on its
ability to reduce health disparities in contraceptive knowledge, access to contraceptive services, and unintended pregnancies
among sexually active Latina adolescents at 18 school-based health centers (SBHCs) across Los Angeles County, California.
App development and implementation were informed by the theory of diffusion of innovation, the Patient-Centered Outcomes
Research Institute’s principles of engagement, and iterative pilot testing with adolescents and clinicians. Implementation facilitators
and barriers were identified through monthly conference calls, site visits, and quarterly in-person collaborative meetings.
Results: Implementation approaches enhanced the development, adoption, and integration of Health-E You into SBHCs.
Implementation challenges were also identified to improve the integration of mHealth interventions into clinical settings.
Conclusions: This study provides important insights that can inform and improve the implementation efforts for future mHealth
interventions. In particular, an implementation approach founded in a strong theoretical framework and active engagement with
patient and community partners can enhance the development, adoption, and integration of mHealth technologies into clinical
practice.
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Introduction
Background
Despite the widespread use of mobile technologies (mobile
phones, tablets, and computers) among adolescents and the rapid
proliferation of mobile health (mHealth) apps, few studies have
examined how to implement and integrate such technologies
into clinical settings.
Mobile technologies are an especially attractive medium for
adolescents and can be a powerful tool to promote health.
Specifically, adolescents use computers and access the internet
more than any other age group [1], and the use of computers to
deliver behavioral health interventions is rapidly expanding
[2-5]. Furthermore, computer-based sexual health risk
assessments have been found to be acceptable to adolescents
and to improve the disclosure of sexual health risk behaviors
[3-7] and address psychological aspects of behavior in ways
that teens perceive to be less judgmental than advice from a
health educator or clinician [7].
Mobile technologies can also serve as a clinician extender and
overcome barriers to promoting sexual and reproductive health
services for adolescents. Although health care providers are a
trusted and accurate source of sexual health information for
adolescents [8] and clinical guidelines recommend that all
adolescents receive comprehensive, confidential sexual health
information and services [9,10], these guidelines are followed
inconsistently [11,12]. Providers often lack the time, comfort,
and skills to provide patient-centered comprehensive
contraceptive counseling and services [13-15]. Many youth lack
access to comprehensive, confidential contraceptive information
and services, and racial disparities in teenage pregnancy rates
persist despite overall declines across the United States [16,17].
A few Web-based contraceptive decision support tools have
been developed to improve adolescents’ and young adults’
knowledge and use of contraceptives [18-20]; however, these
are primarily Web-based programs that require a user to take
the initiative to seek out these resources and are often aimed at
young adults rather than adolescents [21]. In addition, most
Latino and heterosexual adolescents do not actively seek out
sexual health information online [22,23]. Furthermore, although
youth find the privacy, anonymity, and ease of access to such
information appealing, there is a vast amount of inaccurate
sexual health information on the internet [24].

The Health-E You/Salud iTu App
To address this health care gap, we have developed an
evidence-informed mHealth app, Health-E You or Salud iTu in
Spanish, specifically for adolescent girls. This app is interactive,
individually tailored, and provides patient-centered,
contraceptive information and decision support in both English
http://mhealth.jmir.org/2019/3/e11163/
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and Spanish. This is an internet-enabled app that can be used
on a range of mobile devices (iPads, mobile phones, or
computers). It is designed to be used in conjunction with a
clinical encounter to support the contraceptive decision-making
process; increase access to patient-centered, evidence-based
contraceptive information and services; and ultimately reduce
disparities in contraceptive knowledge, access to contraceptive
information and services, and unintended pregnancies among
Latina adolescents. The app was developed with significant
input from Latina adolescents and health care providers. It is
designed to individualize the educational experience by
responding to a patient’s unique needs, attitudes, experiences,
and risk profiles. The app provides tailored health information
based on the user’s inputs and supports them in selecting a
contraceptive method that is a good fit for them. When used in
conjunction with a clinical visit, the app aims to (1) prepare
adolescent patients for the visit and encourage them to ask about
and, or, advocate for contraceptive services that are of interest
to them and (2) act as a clinician extender to support the delivery
of health education and enhance the quality of patient-centered
care.

Objectives
To date, there is limited evidence on how to best utilize mHealth
technologies, such as this app, to support effective interactions
between adolescent patients and health care providers in a
clinical setting [25]. To our knowledge, there are only 2 studies
that designed and evaluated a contraceptive decision support
tool for use in a clinical setting [26,27]. Although both these
studies improved contraceptive knowledge and use, they were
focused on outcomes and provided little detail on how the app
was implemented. In addition, 1 study was relatively old
(published in 1999) and was limited to oral contraceptives only
[26]. With the rise of mHealth interventions aimed at enhancing
the delivery of health education and services, there is a
tremendous need to better understand processes to ensure
effective implementation and integration into the clinical context
[28].The purpose of this paper is to describe efforts to improve
the successful adoption and implementation of the Health-E
You app in clinical settings and to identify implementation
facilitators and barriers that may be relevant to other types of
computer apps being integrated across different clinical settings.

Methods
Study Context
This study is part of a larger, cluster randomized control trial
(CRCT) conducted at 18 school-based health centers (SBHCs)
across Los Angeles County, California, to evaluate the
effectiveness of Health-E You on its ability to reduce health
disparities in unintended pregnancies among sexually active
JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3 | e11163 | p.2
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Latina adolescents [29]. All clinics are SBHCs that are operated
and managed independently, cover a very large area of Los
Angeles County, serve a large proportion of Latina students,
and are centered in areas with high rates of sexual health
morbidities according to the Los Angeles County Department
of Public Health. The Institutional Review Board (IRB) for
Protection of Human Subjects of the University of California,
San Francisco, approved this study (IRB approval number:
10-02730). As this study is integrated into the delivery of
sensitive, sexual health services provided in clinic, by the state
law, these services are confidential and parental consent is not
required. Parental consent to participate in the study was waived
by the IRB to protect adolescent confidentiality and to comply
with the state law.

App Development and Pilot Testing
A youth-centered design approach [30] was used to develop
and test the app. In this approach, youth are engaged in all
aspects of design, prototyping and pilot testing, and revision to
achieve the final design of Health-E You. Several focus groups
of youth from the SBHCs were conducted to gather input on
the original design of the app. Youth provided feedback on
design attributes that they felt would resonate with their peers,
including content, images, font, and design layouts. The app
was pilot tested in 3 SBHCs, which showed that Latina
adolescents found it acceptable and it improved their knowledge
and intentions to use effective contraception, and health care
providers and staff agreed that it was feasible to implement [21].
Upon completion of the pilot study, again through an iterative
process, additional feedback was gathered and incorporated into
the revised app to further enhance the user experience, before
implementing the CRCT. The result was a revised product that
incorporated design features, content, and messages, which was
relevant for Latina adolescents to increase their understanding
of sexual health risk and support them in making informed
decisions about contraceptive use.

Implementing the App Into Clinical Practice
The implementation of this app into clinical practice was
informed by Rogers theory of diffusion of innovation [31,32].
This theory posits that an innovation is more likely to be adopted
if it provides value or benefits to potential adopters, fits in well
with existing systems, utilizes opinion leaders and champions
who can influence others by spreading information about the
innovation within and outside the organization, and addresses
contextual and managerial factors within an organization [33].
In developing the app, these factors were taken into
consideration. Specifically, The LA Trust research associates
(RAs) observed the clinic operations and workflows before
actual implementation and generated a draft process map that
detailed how the app would be integrated into each individual
clinic’s unique workflow (see Figure 1). The draft process map
was shared with each site so that clinic champions and staff
could review and discuss the proposed implementation process.
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After this review, the process map was revised accordingly.
This effort helped to ensure that the study team considered the
individual needs and perspectives of providers and staff at each
clinic with the goal of increasing the likelihood of successful
integration and implementation of the app.
In addition, the implementation approaches used in this study
were informed by the Patient-Centered Outcomes Research
Institute’s (PCORI) 6 principles of engagement: (1) reciprocal
relationships between the roles and decision making between
the development team, community, and clinical partners; (2)
colearning between the research team, community liaisons, and
clinical partners; (3) the time and contributions of patients and
other stakeholder partners that are valued and demonstrated in
fair financial compensation as well as in reasonable and
thoughtful requests for their time commitment; (4) transparency;
(5) honesty; and (6) trust [34]. As part of the PCORI funding
application process, investigators are required to show that their
project design adheres to the 6 PCORI principles of engagement.
Throughout the life of the project, investigators are asked to
self-assess their adherence and provide detailed descriptions of
how this study criterion has been met in biannual progress
reports. PCORI contract monitors subsequently review the
information submitted.

Data Collection to Assess Implementation of the App
This study used multiple sources of data to assess
implementation facilitators and barriers including monthly
conference calls, monthly in-person site visits, and quarterly
in-person collaborative meetings.
The research team hosted monthly conference calls with The
LA Trust and representatives and champions from each of the
9 SBHCs implementing the Health-E You app. Meeting notes
were summarized and shared with all members of the call and
used as a source of data for this study.
In total, 2 community-based, bilingual RAs from The LA Trust,
both of whom had prior experience working for or with the
various SBHCs, conducted in-person visits at each clinic at least
once a month to assess app integration and implementation
efforts and to identify technical assistance needs. Immediately
after each visit, the RAs completed a data collection form to
record implementation approaches, challenges, and technical
assistance needs. The RAs provided a summary of each site
visit during the research team meetings to identify and resolve
any challenges that emerged. A Web-based platform was used
to store, organize, and aggregate data for analyses. In addition,
The LA Trust team gathered data from the quarterly
collaborative quality improvement (QI) meetings to further
assess implementation facilitators and barriers. Data were
compiled across all 3 sources and analyzed by 2 independent
Ras; key themes that emerged across all sites were identified
across all sites. Any discrepancies were discussed and resolved
by consensus of the research team.
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Figure 1. Example of a clinic workflow that integrates the Health-E You app. BCM: birth control method; Rx: prescription.

Overview of App Implementation
Implementation of the app is described in our published study
protocol [29]. In brief, clinic staff are to provide all adolescent
girls who come into the clinic, for any reason, an iPad, which
provides a brief explanation of the research study, obtains
consent, and assesses eligibility. Pilot tests indicated that the
app took approximately 10-15 min to complete, which could
be done while adolescents were waiting to see their clinician.
When app users are done reviewing the various contraceptive
methods, they are then asked to select the method(s) they are
most interested in using. The app then provides a printout to
the clinician before the face-to-face encounter with the patient,
and the patient proceeds to the face-to-face encounter with the
clinician.
Participants at the control clinics complete a computerized
questionnaire to assess their baseline knowledge of contraception
and their self-efficacy to obtain sexual health care and use, or
nonuse, of contraception before proceeding to their visit to
receive care as usual.

Results
The app was successfully integrated into the clinical workflows
of SBHCs, and this study identified a number of factors that
supported its integration into clinical workflows, which is
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described in the following section. In addition, there were a
number of implementation challenges, which are also presented.

Successful Strategies
Engagement of Key Stakeholders in App Development
Youth engagement was essential, and youth have been engaged
in all aspects of app development and implementation activities.
Youth were engaged through the ongoing convenings of The
LA Trust Youth Advisory Board (YAB), community advisory
boards (CABs), and student advisory boards (SAB) at each
clinic site. Specifically, youth guided both the content and design
of the app to ensure that it would appeal to their peers. They
also provided insights on the reading and comprehension level
of the language used in the app. The youth helped develop
scripts for video vignettes on each of the contraceptive options
and served as actors in these videos. It was then pilot tested at
several SBHCs to identify and address barriers to prepare for a
larger scale implementation project. Youth, clinic providers,
and staff champions were engaged as the project was scaled up
and implemented at 9 SBHCs as part of the CRCT. Engaging
both youth and clinicians in the app development and iterative
pilot testing helped ensure that the ultimate product was
developed in a way that was meaningful and of value to both
youth and clinicians.
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Engagement of Key Stakeholders in Implementation
Efforts
The LA Trust YAB, CAB, and SABs provided feedback on a
regular basis to inform outreach efforts to improve student
utilization of the SBHCs and enrollment in the study. Although
there were a number of site-specific engagement strategies
(posters, student referral cards, lunch timetabling, clinic
outreach, etc), the YAB also coordinated women’s health
presentations at each of the SBHCs to educate young girls on
the services offered at the SBHCs and to stimulate conversations
around reproductive health and life planning. On average,
approximately 25 students attended each of these presentations.
There was usually a clinic staff member present to schedule
appointments for interested students.
The engagement of health care providers and clinic staff was
equally critical. The RAs identified champions at each site who
had a special interest in adolescent health and were excited about
using the app. The RAs nurtured these relationships through
monthly site visits and regular email and phone communications.
They also worked to build relationships with the other providers
and staff at each site by expressing a sincere desire to learn what
was working well along with the challenges and implementation
barriers they faced. The establishment of trust between
clinicians, staff, RAs, and researchers enabled SBHC staff and
clinicians to feel comfortable in expressing their challenges and
concerns. The research team followed up on successes and
challenges faced at individual sites through the group QI calls.
During these calls, champions from each of the participating
SBHCs described their implementation efforts and challenges
encountered in a supportive, nonjudgmental context. This
process enhanced the disclosure of barriers and allowed for
collective problem solving and sharing of strategies that
supported more effective implementation.

Partnership Structure, Compensation, and Reciprocity
Reciprocity between the university investigators, community
partners at The LA Trust, YAB, and clinicians and staff further
enhanced implementation efforts. The PCORI contract was
awarded to University of California San Francisco (UCSF) but
provided fiscal support for the partnerships through a formal
subcontract with The LA Trust that supported The LA Trust
staff, the YABs, the CABs, and their activities. As a backbone
organization to support the Wellness Network, The LA Trust
facilitates ongoing communications with the field. Learning
collaborative meetings were convened quarterly, which brought
all stakeholders together so that members could capitalize on
each other’s resources and skills and share best practices. These
meetings identified topics that were considered important to
increasing students’ access to the SBHCs. A number of experts
(including the study Principal investigator) were identified and
presented on reducing stigma in SBHCs and understanding the
state’s minor consent and confidentiality laws. Immediately
following each learning collaborative, we held special strategy
meetings to allow for a more concentrated, site-specific
problem-solving session with clinic champions and staff who
reviewed study recruitment data and developed QI plans to
increase recruitment of Latina patients.
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Clinic administrators submitted letters of support articulating
the need for and enthusiasm of such a project, strengthening the
funding application and reinforcing their commitment to the
project. In addition, formal memorandums of understanding
(MOUs) were established with each SBHC at the onset of the
project to formalize the relationship between the academic
partner and community clinic agencies. The MOUs articulated
the role of clinic staff members, recruitment goals, and specified
the financial stipend each site would receive for their
participation. Specifically, mentioning the recruitment goals in
the MOU was helpful as a benchmark to discuss individual
clinic’s progress toward reaching those goals and as means of
discussing implementation barriers and improvement strategies.
It also served as a gentle reminder that the success of the project
depended on collective efforts and a sense of ownership by all.
It is also important to note that beyond financial compensation,
each partner (university and The LA Trust) was valued equally
and shared their strengths and expertise with one another through
formal presentations, manuscripts, and planning QI efforts to
support implementation of the app.
The contributions of the Latina adolescents were also valued
and acknowledged through financial stipends, gift cards, and
formal acknowledgment of the participation through certificates
of participation.

Colearning to Support Integration Into Clinical
Workflows
To successfully implement a project of this size and scope within
the real-world clinical setting, understanding the process and
flow of the clinic operations was key. Each SBHC had its own
unique clinical workflows, procedures, and protocols for serving
adolescents, including the provision of reproductive health care.
Members of The LA Trust met with the clinic leadership,
clinicians, clinic managers, medical assistants, and frontline
staff at each SBHC to obtain buy-in, understand the delivery of
clinical services for adolescents, and to gather input from all
levels of staff feedback on the best ways to integrate the app
into each SBHC. As part of the QI process, the team modified
the process map to address any unanticipated issues that arose
during the initial implementation effort.
Although there was a desire to implement a universal workflow
that would ask all female adolescents to participate in the study
and for the providers to have a conversation with the student
about birth control options, unique workflows had to be
established. For instance, some SBHCs were designed to have
2 separate waiting rooms (1 for community patients and 1 for
student patients), others had to share 1 congested waiting room
for both types of patients. The RAs together with the clinic staff
came up with solutions to address the privacy of the students
while using the app. For example, 1 SBHC with a shared waiting
room had a large health education room that was made available
for patients to use the app in privacy, whereas another clinic
allowed students to take the iPad with them so they could use
the app during vitals.

Ongoing Quality Improvement
As noted previously, there were monthly group QI meetings
held via WebEx with SBHC champions, The LA Trust team
JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3 | e11163 | p.5
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and the UCSF principal investigator and project director. At
each QI meeting, the study team provided the SBHCs with data
that included the estimated number of youth who visited the
clinic (where available), who used the Health-E You app, who
were eligible to participate in the study, and who ultimately
enrolled in the study by site. Using a Plan-Do-Study-Act QI
approach [35,36], the study team and SBHCs identified and
discussed implementation challenges, successful student
engagement and recruitment strategies, and brainstormed ideas
for overcoming the challenges. Having staff champions who
represent various staff roles (ie, front desk, medical assistants,
health educators, and clinic managers) contributed to a holistic
discussion of the challenges and successes within and across
sites. This approach contributed to increased buy-in and
seamless continuity even in the face of staff turnover.
Furthermore, this approach also empowered the staff that
normally would not be given an opportunity to contribute to
research projects of this scale.

Transparency, Honesty, and Trust
The UCSF, The LA Trust, and advisory boards worked together
through a shared decision-making process. The UCSF and The
LA Trust team met on a weekly basis through WebEx meetings
to jointly develop the agendas for QI calls, teamwork plans, and
action items. SABs met on a quarterly basis and more frequently
if needed. There was a strong commitment to open and honest
communication with one another, which was exemplified in the
QI process.

Celebrating Success and Expressing Appreciation
The study team also provided an appreciation party for the youth
who helped develop the videos used for the app and distributed
participation certificates and Oscar-style awards. In addition,
many clinicians and staff exceeded our engagement expectations
and initiated strategies to improve clinic and app utilization. To
express gratitude for this effort, staff was given additional
thank-you gifts (eg, gift baskets, lunch for clinic staff, and other
tokens of appreciation). These gifts were greatly appreciated
and seemed to boost morale and engagement, especially in the
context of under-resourced clinical settings where front-line
staff and medical assistants may feel under-appreciated for their
contributions to clinical operations.

Challenges
Despite the extensive efforts to support implementation, there
were a number of noteworthy challenges.

Information Technology Infrastructure: Internet Access
and Wireless Connectivity
Technology issues and staff capacity to troubleshoot problems
related to technology were the most significant challenges. The
amount of technical support and in-person engagement with
clinic staff was greater than expected. The vast geographic
distance between the SBHCs across Los Angeles made it
difficult to identify individual clinic’s ongoing needs or
challenges and provide them with immediate support, regular
communications, and updates. An online and telephone
Technical Assistance support system was implemented to
address the logistical challenge of in-person visits. However,
http://mhealth.jmir.org/2019/3/e11163/
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this system was not widely used by clinic staff, and issues were
more readily identified and addressed via in-person visits.
The app is a Web-based platform, which required Wi-Fi to
transfer data captured electronically on the app to the secured
back-end data storage system. Before implementing the app,
The LA Trust RAs met with the clinic staff to assess technology
infrastructure. All sites reported having Wi-Fi; however, the
connectivity, reliability, and strength of the signal varied across
all sites, and these issues did not come up during the pilot testing
phase but emerged as the app was being used across more sites.
To address this, the study team purchased mobile Wi-Fi devices
(hotspots) to obtain internet access and set up the connection
through a local internet service provider. In other cases, we
purchased iPads with internet service and set up a data plan with
a mobile phone company to access the internet. The specific
approach had to be tailored to site-specific needs.
A key feature of the app, to enhance adoption and usability, was
the ability for clinicians to see some of the user’s input on the
app before the scheduled face-to-face clinic visit. Clinicians
prioritized 3 data points for the app to capture and share with
them: the contraceptive method(s) the user was interested in,
the method(s) the app recommended, and the potential
contraindications. Another challenge was developing a system
to share data captured from the app with clinicians. It was not
possible to directly transmit information from the iPad to the
patient’s electronic health record (EHR). At the time of this
study, that technology did not exist. Hence, there were multiple
EHR systems and some SBHCs used paper charts, thereby, not
allowing one uniform system for the transmission of
information. In the pilot testing phase, clinicians requested to
have this information emailed to them to avoid a paper trail and
to move toward an electronic system. However, in developing
the clinic workflows for the clinical trial, clinicians at each of
these new study sites requested to have the app user’s
information printed instead of emails as originally designed,
stating that they did not have time or it was not routine to check
emails between patients or to use their personal mobile phone.
The app had to be redesigned to accommodate this request and
it added a new integration challenge. Printers compatible with
the iPad were purchased, placed in a private area of the clinic,
and set up so they could connect wirelessly to the iPads.
Again, site-specific solutions were necessary to ensure there
was a reliable connection to the internet and between the iPad
and printers. Even with these solutions in place, several clinics
continued to report intermittent problems with connectivity to
the internet and the printers’ wireless connections. Few clinics
had information technology staff available to address issues that
arose; hence, The LA Trust RAs assumed this responsibility.

Protecting Patient Confidentiality and Data Security
There was a great deal of concern among providers about
protecting patient confidentiality. The data system that stored
users’ input was housed on a secure network (encrypted,
password-protected, and accessible to only essential research
staff). The app informed users that their information was
confidential; however, providers and clinic staff in turn needed
to remind and assure patients that their information was
confidential. In total, 2 sites expressed security concerns about
JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3 | e11163 | p.6
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using clinic Wi-Fi for the app and thte protection of patient
confidentiality. At 1 site, the MOU needed to be modified to
articulate the measures taken to assure data privacy and security
(eg, protocol for the protection of patient confidentiality, data
encryption, and security of UCSF’s back-end data system), at
another we provided our approved protocol of the protection of
human use in research.

Communication
Despite formal MOUs, monthly site visits, and QI calls, we
identified communication barriers between clinic executives
and staff that presented additional, unanticipated challenges to
app implementation. For example, initially, information about
the project was shared with clinic executives (eg, information
from MOUs, site incentives, and initial QI data); however, upon
conducting site visits, the RAs learned that this information was
not universally shared with clinic providers or staff. The LA
Trust team had to take extra efforts to ensure all stakeholders
received necessary information. In addition, the vast distance
between the clinic sites made it difficult to identify and address
individual clinic’s technical requirements. The distance did not
allow a constant and real-time dialogue, even with the use of
communication tools such as email and telephone. Often, the
staff was too busy or the challenge was not as much a priority
as other pressing clinic issues and responsibilities. Hence, these
issues were not discovered or addressed until the in-person RA
site visits occurred.

Staff Turnover
Many SBHCs struggled with high staff turnover, impacting
their ability to implement the app. This is a problem not unique
to this study and is common with many Federally Qualified
Health Centers (FQHCs) who operate clinics in underserved
and under-resourced communities [37].
FQHCs are the primary medical sponsors for most of the
participating SBHCs in this study. Frequent in-person site visits
helped identify staff changes and provide orientation to new
staff. In addition, extensive time and effort invested in
cultivating relationships with key staff at the clinics improved
the extent to which the RAs were informed about staff changes.
However, in many situations, staff vacancies remained in place
for several months, which impacted the clinic’s capacity to fully
utilize the app.

Time to Complete App
The app was designed to be completed in approximately 15
min; yet at the same time, it allows for a user-driven educational
experience. Actual time to complete the app ranged from 12 to
29 min, with an average completion time of 20 min. As the app
is part of a research study, completion time included the time
to obtain study consent and participation eligibility. Most clinics
adapted their workflows to account for this variation and
reported that extra completion time was acceptable because the
app helped to offset some of the time a clinician would otherwise
have to spend providing contraceptive education. Even so, a
couple of clinics reported that the time patients needed to
complete the app before seeing the clinician remained a
challenge, especially during busy clinic hours when patients
needed to see the clinician as soon as one became available.
http://mhealth.jmir.org/2019/3/e11163/
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The research team with input from the CAB and YAB discussed
the possibility of using the app before the clinic visit at home
or school, but these approaches were not feasible to implement
for a number of reasons. App use outside the clinic setting
restricted the ability of providers to receive a printout summary.
Providers also did not want to use an alternative form of
communication to not disrupt the clinical flow and limit the risk
of compromising patient confidentiality.

Discussion
Principal Findings
mHealth apps, such as Health-E You, have the potential to
prepare youth for the clinic visit and act as a clinician extender
to support the delivery of health education and enhance the
quality of patient-centered sexual health care. Despite the
proliferation of mHealth technologies, there is limited research
on the integration of mHealth interventions into clinical practice.
The purpose of this study was to describe and assess efforts to
increase the successful adoption and implementation of the
Health-E You app at 9 SBHCs that are participating in a larger
CRCT.
Implementation of the app was informed by Rogers theory of
diffusion of innovation [31,32], PCORI’s principles of
engagement, and previous pilot testing, which likely influenced
the successful implementation of the app. In particular,
engagement of both Latina adolescents and clinic providers
helped to create a product (app) that addressed a shared health
priority area and the needs of both stakeholders. In addition,
other key factors that enhanced integration included significant
engagement with clinic staff to meet clinical workflow needs
and address technology-related barriers that arose during
implementation; engagement with Latina adolescents to identify
and address barriers to clinic utilization, promote app usage,
and study participation; a strong partnership between university
investigators, community partners at The LA Trust, and SBHCs
that included formal subcontracts, fiscal support, and a sense
of equity, trust, and mutual respect for each other’s roles and
expertise; a commitment to understanding local needs and
adjusting protocols to fit with clinic specific workflows; an
ongoing QI system; regular in-person technical assistance; and
celebrating the successes and expressing appreciation for the
commitment and effort of the partners, especially clinic staff
and youth. We also found that developing strong, positive
relationships with front-line clinic staff, medical assistants, and
health educators and valuing them as equal partners in the
research process was also key to our success.
Although these factors are included in the theory of diffusion
of innovation and part of the PCORI principles of engagement,
this study was not able to assess specific levels or rates of
adoption of the technology. As this is a part of a larger study,
there were formal MOUs along with financial incentives to
support the participation of SBHCs in the research study, and
it is possible that these factors also influenced the willingness
of clinics to utilize this technology. As this trial ends and the
app becomes available to a wider audience, there will be an
opportunity to further assess dissemination, adoption, and
diffusion beyond the SBHCs used in this study. There are
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additional study limitations that should be noted. For instance,
this study focused on an app aimed at addressing a specific and
sensitive health need for sexually active adolescents who seek
care at SBHCs. Thus, findings may not be generalizable to other
mHealth apps on different topics or used in other clinic settings.
Furthermore, SBHCs are inherently designed to support sexual
and reproductive health needs of adolescents and may have been
more receptive to the Health-E You app than other, less
adolescent-friendly, clinical settings.
Despite the strong theoretical foundation and experienced
clinical research team, there were a number of implementation
challenges. The most significant challenges pertained to
limitations with the technology infrastructure of SBHCs, which
included intermittent internet access and reliable wireless or
mobile phone service connectivity, assuring adolescent
confidentiality and data security, communication across multiple
levels within a clinic system, staff turnover, and time required
for all youth to fully engage in and utilize the multiple features
of the app.

Conclusions
Health-E You, an interactive, patient-centered, contraceptive
decision support tool, was adopted and integrated into the
clinical workflows of all 9 SBHCs. This app was developed to
increase adolescents’, who are at a risk of an unintended

Tebb et al
pregnancy, access to patient-centered contraceptive information
and services and was designed to be used in conjunction with
a clinical encounter to overcome clinician and individual barriers
to comprehensive, patient-centered contraceptive care (including
limited time, comfort, and knowledge).
Findings from this study provide important insights that can
inform and improve implementation and integration efforts of
future mHealth clinical interventions. In particular, this study
found that an implementation approach founded in a strong
theoretical framework and active engagement with patient and
community partners enhanced the development, adoption, and
integration of the app into clinical practice. In addition, in
implementing mHealth interventions into clinical practice, it is
important to consider the perspectives of multiple stakeholders
(clinicians, managers, support staff, and patients) and the clinical
context to identify strategies that will support the adoption and
implementation of technology. It is also important to consider
time restrictions, especially in busy clinical practices, and
generate alternative ways of leveraging technology within and
outside the clinical setting to improve access to health
information and services to support health-promoting behaviors
among adolescents. In addition, as technology evolves,
developing solutions to improve the integration of mHealth
technologies with EHR systems is critical.

Acknowledgments
This study is funded by the PCORI contract number AD-1502-27481. The statements presented in this publication are solely the
responsibility of the authors and do not necessarily represent the views of the PCORI or its board of governors or methodology
committee. The authors would like to thank the following people and institutions for their contributions to implementing this
research: female youth from the Monroe High School Health Squad and Hollywood High School Planned Parenthood Los Angeles
Peer Health Advocates for their input on the app and contributions to creating multimedia; students from other Los Angeles area
high schools who provided feedback to the research team; participating wellness and SBHCs; and Rebecca Dudovitz, MD, and
Veronica Mesheriakova for their support in pilot testing the app and providing ongoing consultation. The authors would also like
to acknowledge the contributions of all members of the investigative team including Dr Loris Hwang, Dr Claire Brindis, Dr Lance
Pollack, Dr Sally Adams, and Dr Elizabeth Ozer. The Ahmanson Foundation funded the purchase of iPads, on which the mobile
app was distributed.

Conflicts of Interest
None declared.

References
1.
2.

3.
4.
5.

Lenhart A. Pew Internet. 2015. Teens, Social Media and Technology Overview URL: http://www.pewinternet.org/files/
2015/04/PI_TeensandTech_Update2015_0409151.pdf [accessed 2018-05-10] [WebCite Cache ID 6zJWPQwAl]
Tebb K, Gonzales R, Nelson C, Sansone R, Shafer M. Acceptability & feasibility of an interactive computer assisted
intervention to increase chlamydia screening during urgent care visits. J Adolesc Health 2010;46:S79 [FREE Full text]
[doi: 10.1016/j.jadohealth.2009.11.190]
Jasik CB, Berna M, Martin M, Ozer EM. Teen preferences for clinic-based behavior screens: who, where, when, and how?
J Adolesc Health 2016 Dec;59(6):722-724. [doi: 10.1016/j.jadohealth.2016.08.009] [Medline: 27884300]
Paperny DM. Computerized health assessment and education for adolescent HIV and STD prevention in health care settings
and schools. Health Educ Behav 1997 Feb;24(1):54-70. [doi: 10.1177/109019819702400107] [Medline: 9112098]
Schwarz EB, Burch EJ, Parisi SM, Tebb KP, Grossman D, Mehrotra A, et al. Computer-assisted provision of hormonal
contraception in acute care settings. Contraception 2013 Feb;87(2):242-250 [FREE Full text] [doi:
10.1016/j.contraception.2012.07.003] [Medline: 22921686]

http://mhealth.jmir.org/2019/3/e11163/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3 | e11163 | p.8
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
6.

7.

8.

9.

10.
11.

12.

13.

14.
15.
16.
17.

18.
19.
20.
21.

22.

23.
24.

25.

26.
27.

28.

Guse K, Levine D, Martins S, Lira A, Gaarde J, Westmorland W, et al. Interventions using new digital media to improve
adolescent sexual health: a systematic review. J Adolesc Health 2012 Dec;51(6):535-543. [doi:
10.1016/j.jadohealth.2012.03.014] [Medline: 23174462]
Brown JL, Swartzendruber A, DiClemente RJ. Application of audio computer-assisted self-interviews to collect self-reported
health data: an overview. Caries Res 2013;47(Suppl 1):40-45 [FREE Full text] [doi: 10.1159/000351827] [Medline:
24107606]
Donaldson AA, Lindberg LD, Ellen JM, Marcell AV. Receipt of sexual health information from parents, teachers, and
healthcare providers by sexually experienced U.S. adolescents. J Adolesc Health 2013 Aug;53(2):235-240 [FREE Full text]
[doi: 10.1016/j.jadohealth.2013.03.017] [Medline: 23743003]
Society for Adolescent Health Medicine, Burke PJ, Coles MS, Di Meglio G, Gibson EJ, Handschin SM, et al. Sexual and
reproductive health care: a position paper of the Society for Adolescent Health and Medicine. J Adolesc Health 2014
Apr;54(4):491-496. [doi: 10.1016/j.jadohealth.2014.01.010] [Medline: 24656535]
Hagan JF, Shaw JS, Duncan PM. Bright Futures: Guidelines for Health Supervision of Infants, Children and Adolescents,
4th Edition. Elk Grove Village, IL: American Academy Of Pediatrics; 2017.
Fuentes L, Ingerick M, Jones R, Lindberg L. Adolescents' and young adults' reports of barriers to confidential health care
and receipt of contraceptive services. J Adolesc Health 2018 Jan;62(1):36-43 [FREE Full text] [doi:
10.1016/j.jadohealth.2017.10.011] [Medline: 29157859]
Dehlendorf C, Anderson N, Vittinghoff E, Grumbach K, Levy K, Steinauer J. Quality and content of patient-provider
communication about contraception: differences by race/ethnicity and socioeconomic status. Womens Health Issues
2017;27(5):530-538. [doi: 10.1016/j.whi.2017.04.005] [Medline: 28601368]
Boekeloo BO. Will you ask? Will they tell you? Are you ready to hear and respond?: barriers to physician-adolescent
discussion about sexuality. JAMA Pediatr 2014 Feb;168(2):111-113 [FREE Full text] [doi: 10.1001/jamapediatrics.2013.4605]
[Medline: 24378601]
Hartman LB, Monasterio E, Hwang LY. Adolescent contraception: review and guidance for pediatric clinicians. Curr Probl
Pediatr Adolesc Health Care 2012 Oct;42(9):221-263. [doi: 10.1016/j.cppeds.2012.05.001] [Medline: 22959636]
Committee on Adolescence. Contraception for adolescents. Pediatrics 2014 Oct;134(4):e1244-e1256 [FREE Full text] [doi:
10.1542/peds.2014-2299] [Medline: 25266430]
Copen CE, Dittus PJ, Leichliter JS. Confidentiality concerns and sexual and reproductive health care among adolescents
and young adults aged 15-25. NCHS Data Brief 2016 Dec(266):1-8 [FREE Full text] [Medline: 27996934]
Centers for Disease Control and Prevention. Social Determinants and Eliminating Disparities in Teen Pregnancy. URL:
https://www.cdc.gov/teenpregnancy/about/social-determinants-disparities-teen-pregnancy.htm [accessed 2018-09-06]
[WebCite Cache ID 72EN2SDau]
Bedsider. Method Explorer. Method Explorer URL: https://www.bedsider.org/methods [accessed 2018-05-10] [WebCite
Cache ID 6zJcdB2iH]
Association of Reproductive Healthcare Professionals. Method Match URL: http://www.arhp.org/MethodMatch/ [accessed
2018-05-10] [WebCite Cache ID 6zJd1tNPf]
Planned Parenthood. Planned Parenthood Federation® of America Inc. Which birth control is right for me? URL: https:/
/tools.plannedparenthood.org/bc/birth_control_quiz [accessed 2018-05-10] [WebCite Cache ID 6zJZXc7rJ]
Mesheriakova VV, Tebb KP. Effect of an iPad-based intervention to improve sexual health knowledge and intentions for
contraceptive use among adolescent females at school-based health centers. Clin Pediatr (Phila) 2017 Nov;56(13):1227-1234
[FREE Full text] [doi: 10.1177/0009922816681135] [Medline: 28950721]
Ralph LJ, Berglas NF, Schwartz SL, Brindis CD. Finding teens in TheirSpace: using social networking sites to connect
youth to sexual health services. Sex Res Soc Policy 2011 Feb 22;8(1):38-49 [FREE Full text] [doi:
10.1007/s13178-011-0043-4]
Eversole JS, Berglas NF, Deardorff J, Constantine NA. Source of sex information and condom use intention among Latino
Adolescents. Health Educ Behav 2017 Jun;44(3):439-447. [doi: 10.1177/1090198116671704] [Medline: 27899688]
Buhi ER, Daley EM, Oberne A, Smith SA, Schneider T, Fuhrmann HJ. Quality and accuracy of sexual health information
web sites visited by young people. J Adolesc Health 2010 Aug;47(2):206-208. [doi: 10.1016/j.jadohealth.2010.01.002]
[Medline: 20638014]
Aranda-Jan CB, Mohutsiwa-Dibe N, Loukanova S. Systematic review on what works, what does not work and why of
implementation of mobile health (mHealth) projects in Africa. BMC Public Health 2014;14:188 [FREE Full text] [doi:
10.1186/1471-2458-14-188] [Medline: 24555733]
Chewning B, Mosena P, Wilson D, Erdman H, Potthoff S, Murphy A, et al. Evaluation of a computerized contraceptive
decision aid for adolescent patients. Patient Educ Couns 1999 Nov;38(3):227-239. [Medline: 10865688]
Garbers S, Meserve A, Kottke M, Hatcher R, Ventura A, Chiasson MA. Randomized controlled trial of a computer-based
module to improve contraceptive method choice. Contraception 2012 Oct;86(4):383-390. [doi:
10.1016/j.contraception.2012.01.013] [Medline: 22402258]
Fiordelli M, Diviani N, Schulz PJ. Mapping mHealth research: a decade of evolution. J Med Internet Res 2013;15(5):e95
[FREE Full text] [doi: 10.2196/jmir.2430] [Medline: 23697600]

http://mhealth.jmir.org/2019/3/e11163/

XSL• FO
RenderX

Tebb et al

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3 | e11163 | p.9
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
29.

30.

31.
32.
33.
34.

35.
36.
37.

Tebb et al

Tebb KP, Rodriguez F, Pollack LM, Trieu SL, Hwang L, Puffer M, et al. Assessing the effectiveness of a patient-centred
computer-based clinic intervention, Health-E You/Salud iTu, to reduce health disparities in unintended pregnancies among
Hispanic adolescents: study protocol for a cluster randomised control trial. BMJ Open 2018 Dec 10;8(1):e018201 [FREE
Full text] [doi: 10.1136/bmjopen-2017-018201] [Medline: 29326184]
Schnall R, Rojas M, Bakken S, Brown W, Carballo-Dieguez A, Carry M, et al. A user-centered model for designing consumer
mobile health (mHealth) applications (apps). J Biomed Inform 2016 Apr;60:243-251. [doi: 10.1016/j.jbi.2016.02.002]
[Medline: 26903153]
Rogers E. Diffusion of Innovations: Fifth Edition. New York, New York: Simon and Schuster; 2003.
Berwick DM. Disseminating innovations in health care. J Am Med Assoc 2003 Apr 16;289(15):1969-1975. [doi:
10.1001/jama.289.15.1969] [Medline: 12697800]
Dobbins M, Cockerill R, Barnsley J. Factors affecting the utilization of systematic reviews. A study of public health decision
makers. Int J Technol Assess Health Care 2001;17(2):203-214. [Medline: 11446132]
Patient-Centered Outcomes Research Institute. Patient-Centered Outcomes Research Institute. PCORI Engagement Rubric
for applicants URL: https://www.pcori.org/sites/default/files/Engagement-Rubric.pdf [accessed 2018-05-10] [WebCite
Cache ID 6zJbw4E03]
Deming WE. Out of the Crisis. Cambridge, MA: Center of Advanced Engineering Study, MIT; 1986:0262541157.
Boaden R, Harvey J, Moxham C, Proudlove N. Quality Improvement: Theory and Practice in Healthcare. Coventry, UK:
NHS Institute for Innovation and Improvement; 2008.
Riedy CA, Ly KA, Ybarra V, Milgrom P. An FQHC research network in oral health: enhancing the workforce and reducing
disparities. Public Health Rep 2007;122(5):592-601 [FREE Full text] [doi: 10.1177/003335490712200506] [Medline:
17877306]

Abbreviations
BCM: birth control method
CAB: community advisory board
CRCT: cluster randomized control trial
EHR: electronic health record
FQHCs: Federally Qualified Health Centers
IRB: Institutional Review Board
mHealth: mobile health
MOUs: memorandums of understanding
PCORI: Patient-Centered Outcomes Research Institute
QI: quality improvement
RA: research associate
Rx: prescription
SABs: student advisory boards
SBHC: school-based health center
UCSF: University of California San Francisco
YAB: youth advisory board

Edited by G Eysenbach; submitted 29.05.18; peer-reviewed by G Garcia, A Zeleke, J Cornelius; comments to author 26.07.18; revised
version received 06.09.18; accepted 24.09.18; published 28.02.19
Please cite as:
Tebb KP, Leng Trieu S, Rico R, Renteria R, Rodriguez F, Puffer M
A Mobile Health Contraception Decision Support Intervention for Latina Adolescents: Implementation Evaluation for Use in
School-Based Health Centers
JMIR Mhealth Uhealth 2019;7(3):e11163
URL: http://mhealth.jmir.org/2019/3/e11163/
doi:10.2196/11163
PMID:

©Kathleen P Tebb, Sang Leng Trieu, Rosario Rico, Robert Renteria, Felicia Rodriguez, Maryjane Puffer. Originally published
in JMIR Mhealth and Uhealth (http://mhealth.jmir.org), 28.02.2019. 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 mhealth and uhealth, is properly
http://mhealth.jmir.org/2019/3/e11163/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3 | e11163 | p.10
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Tebb et al

cited. The complete bibliographic information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright
and license information must be included.

http://mhealth.jmir.org/2019/3/e11163/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3 | e11163 | p.11
(page number not for citation purposes)

