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Abstract
Community health workers (CHWs) have played an
important role in improving the health of underserved
populations in resource-limited settings. CHWs are
trusted in communities that they serve, and are often
able to see solutions to community problems that outside
persons cannot. Solutions need to be low cost and easily
accessible, and address the knowledge gaps among
CHWs through appropriate training. Utilizing
information technology solutions can be key to
increasing access to knowledge for these community
agents. This paper outlines the methods and results from
a pilot study of the Community Health Innovator
Program performed in Detroit, Michigan with a group
of community health workers in basic grant-writing
training, utilizing an information technology platform.
The results will be discussed as a larger response to
growing issues in global health and how such platforms
can be used and adapted in response to ever-evolving
global health challenges.

1. Introduction
Increasingly, eHealth and mHealth applications have
been developed worldwide for community health
workers (CHWs) to use in their daily practices [1, 2], on
health topics ranging from maternal health [3], TB and
HIV/AIDS treatment [4], and cardiovascular disease
[5]. CHWs play a vital role in resource-limited settings,
as they provide an important link between healthcare
providers and the needs of the community. Results from
different community health worker programs around the
world have shown an increase in the number of patients
counseled, patient enrollment in health programs, and
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the number of visits that patients make [6]. In many
areas, access to information technology solutions is
limited, thus low-cost yet high-impact solutions are
necessary. Community health workers often do not
receive training on non-health related topics due to
limited funding, time, and resources.
CHWs are motivated to serve their communities to the
best of their abilities and are sometimes chosen to be
community liaisons and provide an important link
between communities and resources [7-9]. In nearly all
settings, the CHW is regarded as a community leader
who is held in high esteem and highly trusted in the
communities he or she serves [10, 11]. In many
underserved communities, health outcomes are often
defined by external, non-community members and
organizations [12, 13]. This, in turn, makes improving
health outcomes difficult when the solution to the
problem is not owned or innovated by the community
itself [14]. This idea is at the core of the Community
Health Innovator Program (CHIP), a program that aims
to empower community health workers through
information technology solutions. The importance of
additional training has been expressed to the project
team through many ongoing conversations with global
community stakeholders.
This paper will outline the model of the Community
Health Innovator Program and its utilization of IT
strategies for improved outcomes in global health,
including the results of a pilot study performed in
Detroit, Michigan. Section 2 will look at the basis of the
Community Health Innovator Program and its broader
use for community health workers in a knowledge
sharing model. Section 3 will explore the idea of
“reverse innovation” and its relationship to the idea
exchange between community health workers and
mentors from different disciplines. Section 4 will
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discuss the technology platform designed to support the
CHIP program and Section 5 describes the pilot study.
Section 6 will provide the results from the pilot study
and Section 7 discusses these results. Section 8
concludes and provides directions for the future.

2. Community
Innovators

Health

Workers

as

With the goal of leveraging the power of community
health workers, the authors and other stakeholders
formed a multidisciplinary group (later known as the
“CHIP team”) consisting of experts in public health,
information technologies, community health, social
sciences, business management, and governmental
affairs. The CHIP team researched the literature as well
as conducted focus group discussions and other types of
communications with CHWs and other stakeholders.
Several themes emerged from this research. First, a
need for multidisciplinary training was identified, to
allow CHWs to innovate and implement broader health
solutions in their communities. A desire for additional
professional development opportunities has been
expressed by community health workers in several areas
[15-17]. Second, due to limited time, funding, and
resources, in-person training for CHWs in international
settings poses a challenge; consequently, an IT platform
provides one solution to support knowledge sharing and
training activities. Indeed, electronic training has been
shown to result in cost savings [18]. Finally, as
mentioned earlier, communities are more receptive to
health behavior interventions when they are
implemented and owned by the community itself [14].
Based on this knowledge, the team developed the
Community Health Innovator Program as a possible
solution to increase the impact that community health
workers can make in their communities. CHIP is an
electronic- and mobile-health supported knowledge
sharing program, where community health workers
receive training on topics that were identified as needed
to address global community health challenges, as well
as best practices across regions.
The idea of CHIP is not to replace traditional
community health worker training, but rather to
supplement it by offering non-health topics including
business management, grant-writing, and other fields
with relevance to resource-limited settings. These
trainings aim to foster a culture of empowerment within
the participating CHWs to address health issues within
their own communities through innovative thinking and
implementation.
Further, CHIP utilizes a team of selected “Mentors”
who are available to CHW participants (or,
“Innovators”) throughout the duration of the program.
Mentors will be experts in their field with whom

Innovators can work and learn from. The project team
will identify both Mentors and Innovators in each
country in order to have Mentors who can accurately
understand nuances and challenges of the CHW’s
communities. Besides direct training; IT platform
supports peer to peer communication so best practices
can be shared and possibly adapted by others facing
similar challenges. When technologies are exported
from developing regions into more developed areas, it is
termed “reverse innovation.” The concept of reverse
innovation and its relevance to the Community Health
Innovator Program is explored in detail in the following
section.
Through a framework built on interconnectivity,
CHIP utilizes information technology and the everincreasing spread of knowledge to enable community
actors to originate ideas that will have the potential to
transform not only their own communities, but other
communities globally. The Community Health
Innovator Program plans to help nurture ideas that can
be adapted to flourish in other similar settings.
Innovators will work with their peers, who reside in
different regions, to export their techniques and
programs with other CHWs who face similar problems
in their community. The final stage of the CHIP
curriculum will involve connections between the
Innovator, the Mentor, and Innovators from additional
sites to move solutions to identified health challenges
into the implementation phase. Such a knowledge
exchange can occur in multiple ways among the
different stakeholder groups, synchronously or
asynchronously in dyadic or triadic exchanges. For
these reasons, a synchronous video conference
framework developed in early research [19] and shown
in Figure 1 was adopted to support CHIP. As will be
discussed later, only stage 1 is implemented for pilot
testing phase; other stages are to be added
incrementally.

3. Reverse Innovation
First coined by Govindarajan and Trimble, reverse
innovation describes the flow of ideas from lower to
higher income settings [20]. In their model applying
reverse innovation to the health care sector, DePasse and
Lee practically define reverse innovation as “learning
from and investing in poorer settings as one way to
tackle problems in wealthier settings that require out-ofthe-box solutions” [21]. With rising healthcare costs and
increasingly complex, multi-determinant health
challenges, the need for creativity and innovative
thinking has never been higher.
Govindarajan and Trimble point out how resourcelimited settings look for “value for many” instead of
“value for money,” suggesting that innovators in these
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settings must think radically about how to achieve
acceptable quality at a very low cost. While underdeveloped infrastructure allows creators a blank canvas
with which to develop technological inventions, these
settings are also barriers that reinforce the need for high
value and low cost solutions.
Community health workers from low-income areas
who represent populations with overwhelming health
needs are well situated to think innovatively about ways
to confront and overcome those needs.[22] Their
contexts prime their involvement in schemes like CHIP
which afford them supplementary training and skills to
facilitate their innovative thinking and designing. In
these ways, CHWs represent a promising cadre of frontline ‘reverse innovators.’ Working at the grassroots
level, CHWs ideate, advocate, and respond to the needs
expressed by the populations they represent.
The Community Health Worker model is, itself, a
reverse innovation at work in the US healthcare
landscape. CHWs originated in China in the 1960s as
“barefoot doctors” responsible for the care of farmers in
very remote communities.[23] Globally, over 1.3
million CHWs provide diverse healthcare services; in
the United States, more and more health systems are
incorporating them because of their trusted identities
and their potential to provide lower cost and high impact
healthcare delivery.
Everett Rogers, the author of the pioneering work
Diffusion of Innovation describes five criteria that must
exist before an innovation is accepted: they must be
better than alternatives, relevant to local contexts, easily
communicated, highly visible and trusted, and easily
tested [24]. DePasse and Lee also utilize the Diffusion
of Innovation theory in their model of reverse
innovation in health care[21], which will be discussed
further in reference to the pilot study results. CHWs,
because of their close contact to the thought-leaders of
their communities, are perfectly situated to know and
create options that are superior to current approaches
that fail to satisfy the needs of their neighbors. Their
position also affords them the trust and visibility to test
these innovations authentically and constructively. In
these ways, CHWs are perfectly situated to participate
in the reverse innovation process as creators, diffusers,
and influencers. The next sections will demonstrate how
CHWs fulfilled these roles through the technology
platform used to pilot test the first stage of CHIP
implementation.

4. Technology Platform
The CHIP Portal is at the core of the intervention
and has to be designed with sensitivity to the needs of
community health workers around the world. CHIP
must serve the needs of underserved populations

globally, who generally have lower access and less
familiarity with technology. To address these
challenges, early discussion on content and prototype
structure of the portal were facilitated with input from
various members of the study team and experts familiar
with information technologies and portal design. These
discussions illuminated several key factors being
considered, including visual appeal, multiple language
support, and providing different methods to share
knowledge and provide training. Participants must be
able to use the website with minimal help from support
staff in order to reduce the time burden. The website
must help users build profiles in order to allow
Innovators to select Mentors who can support their
needs, while allowing Mentors to identify where they
can make the most contribution.
While not utilized in the pilot study, a mobile
phone-based application is currently under development
for use by CHIP participants. The need for mobile phone
technology has been increasing as its availability and
use continues to penetrate developing markets. The
global penetration of mobile phones in 2013 was
reported at 96% [25] and mHealth solutions are
continually developed at a rapid pace. A 2013 study
identified 215 mHealth studies in the clinicaltrials.gov
database, with 40 alone being added during a six-month
period [26]. However, with the increase in mHealth
applications, appropriate measures must be taken into
consideration to ensure that the information is accurate,
necessary, and accessible by residents of low- and
middle-income areas, where it has the potential to be
most useful. It is essential to consider issues such as
bandwidth and Internet connection and speed if CHIP is
to provide a useful user experience to those in
underserved areas. During initial CHIP discussions,
participants expressed a desire for a mobile-phone based
tool in an effort to improve accessibility of content.
For the pilot study, the team built the CHIP training
website with a version of Moodle (Version 3.0, Moodle
Ltd Pty, Perth, Australia). The Moodle website housed
the evaluations, tests, PowerPoints, static videos,
necessary documents, and any aspects necessary for
implementation of the pilot study. A screenshot of the
website used is shown in Figures 2-4.

5. Pilot Study
Prior to implementation of the pilot study, several
focus group discussions with community health workers
were undertaken to gauge their interest level in the CHIP
model and identifying priority multidisciplinary topic
areas. These focus group discussions took place in GrosMorne and Jérémie, Haiti, as well as in Detroit,
Michigan. Throughout these discussions, participants
were enthusiastic about the idea of receiving additional
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training in fields not traditionally available within a
community health worker training curriculum. Training
in grant writing was deemed particularly important, so
that CHWs can leverage their position and knowledge
to apply for further resources to implement solutions to
improve health in their communities.
Study participants were recruited by study team
staff from community health worker programs that
operate in and around the Detroit metropolitan area,
through the Michigan Community Health Workers
Alliance (MiCHWA), which serves populations around
the state of Michigan. To be considered for eligibility in
the study, participants had to be an active, part- or fulltime community health worker serving a community in
the Detroit metropolitan area. The Detroit area was
selected as the pilot site as it is a low-income area within
in the United States where community health workers
face similar challenges to those in underserved areas
globally. Fifteen participants ultimately took part in the
one-day grant-writing training session in March 2016.
Five modules relating to grant-writing basics were
drafted and designed by the study team, including
experts in grant-writing from several institutions. The
one-day training was built to have quizzes and short
hands-on activities after each module. Each module is
followed by a quiz and successive modules are only
presented when a participant completes the quiz
following the preceding module. This ensures
consistency in the learning from prior concepts. A preand post-quiz was built for participants in order to gauge
information uptake throughout the course of the day. An
evaluation of the website was also designed for program
participants to assess several categories important in the
use of the web-portal, including ease of navigation,
modes of communication needed in connecting the
project staff, using either the website or synchronous
videoconferencing technology, navigational issues
faced by program participants, and usefulness of the
content built for the course. The final activity was a
Letter of Intent (LOI) writing exercise, which utilized
skills that the participants learned throughout the day.
The submitted LOIs were reviewed by grant-writing
experts and returned to the CHWs with advice and
comments regarding where to go next with their ideas.
The training was delivered using three different
methods: 1) a static PowerPoint, which participants read
at their own pace; 2) an embedded YouTube video,
recorded by a member of the study team for use during
the training, and; 3) a live videoconferencing session
presented to the assigned group of study participants by
a member of the study team on the day of the training.
Participants were randomly assigned to one of these
delivery methods in order to measure group differences
between delivery methods.

Post-training focus group discussions were also
incorporated into the day in order to gather more
information of what participants thought about the
training. The training was conducted at a single site
(project team’s campus) in order to cover all the
information in a single day, to have participants use
similar technology to minimize errors, and ensure that
participants completed their training. Future trainings
will attempt to replicate the training as close as possible
to mimic the CHIP innovators engagement protocol as
they engage in their community health work.
Participants were informed of the days’ activities and
informed consent was received.
The pilot study protocol was reviewed and
approved by the Henry Ford Health System Institutional
Review Board.

6. Results
Results of the selected quizzes and evaluations
from the grant-writing training were extracted from the
Moodle site and inserted into Excel spreadsheet for
further data analysis.
14 out of 15 participants (93.3%) were female. 10
out of 15 (66.6%) participants hold an associate’s degree
or higher. The average participant has held a position as
a community health worker for 12.3 years.
Before initiating the training session, the prior
knowledge of the participants was tested in order to
determine the knowledge attained as a result of CHIP.
On the grant writing pre-test, the average score received
was 9.2 out of 12. Each of the three different groups
(PowerPoint, YouTube video, and videoconferencing)
scored a 9.2 average, indicating an equal starting point.
Upon completion of each of the five training
modules, participants were given a post-test, which was
identical to the pre-test, and demonstrated a 12.8%
improvement, averaging 10.375 out of 12 (Table 1). The
scores of each of the three training methods were also
assessed for the pre- and post-tests, and those
participants in the group that received training via
PowerPoint showed the greatest improvement,
demonstrating a 19.6% increase, while the group that
received training via videoconferencing showed the
smallest improvement with a 3.2% increase (Table 2).
In addition, after each of the five learning objectives,
short quizzes were administered to assess the
knowledge acquired throughout the training modules.
On both the “First Things First” quiz, which tested the
general knowledge about grants, and the “What to Do
Before You Write [an LOI]” quiz, participants scored an
average of 3.93 out of 5, or 78.6%. On the “Request for
Proposals” quiz, participants scored an average of 4.79
out of 5, or 95.7%. Many, however, had difficulty with
the “Writing a Letter of Intent” quiz, scoring a 2.69 out

3276

of 5, or 53.8%; yet, they scored much higher on the
“Fine-Tuning the LOI” quiz with 3.33 out of 4, or 83.3%
(Figure 1). The scores of each of the three training
methods were also assessed, yet there was no correlation
between method of administration and quiz/test scores
(Figure 2).
Overall, participants’ feedback was overwhelmingly
positive. A post-survey, which allowed participants to
review CHIP, was administered in two parts. The first
part of the survey was done utilizing a Likert scale and
asked participants to answer questions using a scale
from 1 through 4, with 4 being the most positive. The
second part asked for written comments to qualitative
questions posed by the study team. In every category,
from whether or not the CHIP training was useful to the
participant’s career, to the website format and level of
difficulty to use, to whether or not the participant would
participate in another similar training program, a n
overall score of 3.5 or higher was noted.
Many said that they “enjoyed the method utilized”
and that the training “was informative” and “useful.”
There was also positive feedback from most participants
saying they would like to take these training modules
again, suggesting an array of future topics, and all said
that they would positively recommend this training
program to others. One participant responded, “Please
call me every time you have a training that I’m eligible
for.”

7. Discussion
Because three different teaching methods were
utilized, many of the comments received throughout the
day were assessed independently. Those who received
the videoconferencing method had positive comments
about the training method. Those who received training
via a YouTube video said that the video was not all that
useful and that it would have been more beneficial “to
have a person discuss the different topics [more
generally] while [the participants] have the information
in front of [them],” rather than “have a person read the
slides” to the participants. Finally, those that received
training via the PowerPoint presentation articulated that
it would have been desirable to have a presenter and that
they would take this training again if they received a
different style of training.
The response to the post-training survey regarding
the types of delivery methods indicate that live
videoconferencing would be the most preferred delivery
method for electronic content. However, the potential
logistical issues with presenting a global curriculum
could pose challenges to the amount of live
videoconferencing able to be communicated.
Challenges with time differences, scheduling, and

further logistical issues may complicate the ability for
facilitators to perform an involved videoconferencing
curriculum. Also, as noted, those who received the
training via PowerPoint scored higher on the posttraining assessment. Thus, while preferences may be for
videoconferencing as a more interpersonal means of
delivering information, self-teaching is also an effective
medium. Internet connectivity problems, and other
issues may lead to heightened difficulties with
videoconferencing solutions. However, as the price
lowers
and
ease-of-access
grows,
live
videoconferencing between Mentors and Innovators
will be integrated into further CHIP trainings. Results
from the small sample size show that roughly all
delivery methods had similar scores on the quizzes
throughout the curriculum. However, more data would
be needed to make a definitive conclusion on the
efficacy of one delivery method vs. another. Therefore,
elements of all three delivery methods will be utilized as
additional training content in developed.
Participants also addressed their concerns and
suggested changes in the post-survey. One raised
concerns that it was difficult to maneuver the website
and training program in general due to a lack of
computer literacy. Technological literacy is a concern
that must be addressed in future iterations of the
program, as large swaths of the global population do not
often have advanced technological literacy seen in many
developed areas. Another felt that it was “too much for
a first timer” to do all at once and would have preferred
for it to have been spread out over the training.
Two particularly useful suggestions were also
proposed. One participant thoughtfully suggested that
“the activity questions not just be at the end of the
PowerPoint, but also where the activity will be
submitted.” The second pointed out that people need to
have an email address to create an account, and that
some cannot access their email outside of their
workplace, or on study computers because of Internet
restrictions, and this should be considered moving
forward with CHIP.
As noted in the results section, 14 out of 15
participants in the training were female. While this is a
high number, it has been shown that generally,
community health workers around the world are
majority female, estimated as high as a 70 percent
female workforce [27].
By working in sites throughout the world,
opportunities for innovations from one part of the world
taking root in another arise. Rogers’ Diffusion of
Innovation theory describes five sections of adopters
throughout society: innovators, early adopters, early
majority, late majority, and laggards. In Depasse and
Lee’s model for reverse innovation in health care
settings[21], they utilize these adopter categories to
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explain the spread of innovations from low-income
areas to high-income areas. Across settings, when the
early adopters in a low-income area accept an
innovation, the innovators in a high-income area tend to
start adoption and the innovation moves throughout the
five adopter categories according to the five factors of
the Diffusion of Innovation theory. CHIP slots into this
ecosystem by providing opportunities for innovators
worldwide to work with other innovators, both in lowand high-income areas. This allows for innovations
created through the program to proliferate to further
areas, as most of the participants in the program will fall
into the innovator or early adopter class. This crosscultural work can also address one of the barriers
perceived through reverse innovation, when
stakeholders in high-income areas dismiss proven ideas
based on the country or region of origin.[28] When
talked about with the participants in a post-session focus
group, participants expressed a desire to look to other
sites for solutions in their communities and to learn from
them through the work being done worldwide.
One of the prevailing themes of discussion in the
post-training focus group discussions was the idea of
intellectual property and idea theft. As the participants
worked through the training, they were made to come
up with and write an idea that would be submitted for
feedback. Several participants brought up the worry of
how to keep their idea safe from intellectual property
theft. Many of the participants cited this as a concern in
the post-training focus group discussion. Further
education in this topic is planned as a follow-up activity
to the pilot training, in collaboration with legal experts
from a local university. Additional information will be
made to participants about the complexities of
intellectual property as it related to grant-writing and
submission.
Limitations with the data include a lack of
participants in the pilot study to make fully accurate
assumptions about long-term results and next steps. In
addition, there was some attrition throughout the day,
preventing some participants of the training from taking
all assigned quizzes. However, with the results of the
pilot study, the CHIP model will be exported to different
topic areas where CHWs can make a difference,
including topics such as entrepreneurship, intellectual
property rights, and others, as suggested by community
health workers. Additional training sites are also
necessary to determine the effectiveness of the training
platform globally. Additional limitations came from
unfamiliarity with the website from some study
participants who had difficulties with the web-based
training. Future trainings will continue refining and
improvement of the web-based portal for ease of access
and use by participants and future development of the
mobile-based application for wider use in underserved

populations, including making the content useful and
easy to navigate for those with low technological
literacy.

8. Conclusion
The pilot study in Detroit, Michigan and repeated
discussions with community health workers in
additional underserved areas has allowed the project
team to explore areas such as how to better tailor the
content and approach to serve its target population. As
seen from the discussions post-training, continued
interest and commitment by CHIP participants are
necessary for improved health outcomes. Though not
formal leaders in a given community, community health
workers informally support their communities and often
have the trust of the community members. With the
tools to help enact change in their own communities, the
Community Health Innovator Program, with additional
training and shared knowledge, can allow a community
to adapt and change to today’s health care challenges.
The role of information technology in future global
health challenges cannot be understated. As technology
progresses and innovative solutions continue to become
more prevalent in underserved areas globally,
innovative m- and eHealth solutions to emerging health
problems must be utilized effectively in order to ensure
that solutions are useful and sustainable for the targeted
populations. The CHIP platform and framework will be
used at other project sites to foster ideas and allow for
community members and interested Mentors globally to
interact and potentially implement community-driven
ideas. Future pilot tests will include the mobile phone
application in support of training. These efforts in
leveraging technology must avoid the pitfall of not
providing “essential” and “actionable, offline guidance”
[29]. In a 2014, study, it was found that out of a sample
size of 1700 mHealth projects, less than ten provided
useful information that could be used offline by people
in underserved populations [30]. While many of these
applications are often used in the United States and other
developed areas, it underscores the necessity for
mHealth solutions that can be used globally and in
populations that require continuous Internet
connectivity to work. The project team will continue
work with its mobile developer in order to provide
actionable content that can be utilized by the broadest
possible base in areas where CHIP can make the highest
impact.
Additionally, global-local exchange must be
harnessed throughout these care delivery and support
processes. These exchanges can help expedite solutions
that may not have been possible without multiple
community stakeholders collaborating on an issue. The
rise of synchronous communication globally through
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previous IT solutions has enabled people around the
world to work to collaborate to solve health problems.
As community health workers and further community
members are empowered to enact their own solutions to
problems faced in their communities, the concept of
reverse innovation will continue to emerge as
implementations are adapted for use in diverse areas.
The Community Health Innovator Program takes
these ideas and works to enhance existing efforts of
community health workers through use of a system
designed to allow communication between community
health workers, mentor teams, and other community
stakeholders in order to create solutions that are
community-driven and well-suited for local
populations. Further development of the program will
ensure that CHIP will serve as an important global
health IT solution to pressing global health challenges.
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Table 1. Overall averages for pilot study participants
Quiz:
What to
Do
Before
You
Write
Quiz
(Out of
5)

Quiz 1
First
Things
First
Quiz
(Out of
5)
AVERAGE:

Quiz: The
Request for
Proposals
Quiz (Out of
5)

Quiz: Writing
a Letter of
Intent Quiz
(Out of 5)

Quiz: FineTuning the
LOI Quiz (Out
of 4)

Quiz:
Grant
Writing
Pre-Test
(Out of
12)

Quiz:
Grant
Writing
Post-Test
(Out of
12)

3.93

3.93

4.785714286

2.692307692

3.333333333

9.2

10.375

78.6%

78.6%

95.7%

53.8%

83.3%

76.7%

86.5%

Table 2. Quiz averages by delivery method
Quiz 1

Quiz 2

Quiz 3

Quiz 4

Quiz 5

PowerPoint
(5 participants)
3.6 (5)
3.8 (5)
4.8 (5)
2.8 (5)
3.2 (5)
YouTube
(5 participants)
4.2 (5)
3.6 (5)
4.8 (5)
2.25 (4)
3.33 (3)
Videoconferencing
(5 participants)
4
(5)
4.4 (5)
4.75 (4)
3
(4)
2.5 (4)
*Note: number in parentheses signifies the number of participants who took each quiz

Pre-Test

Post-Test

9.2

(5)

11

9.2

(5)

10.33 (3)

9.2

(5)

9.5

(3)

(2)

Figure 1. Model for developing support for CHIP team members
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Figure 2. CHIP Main Navigation Page

Figure 3. Sample CHIP PowerPoint page

Figure 4. Sample CHIP Quiz Page
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