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Abstract
Background: Obesity is a worldwide epidemic, and its prevalence is higher among Veterans in the United States.
Based on our prior research, primary care teams at a Veterans Affairs (VA) hospital do not feel well-equipped to
deliver effective weight management counseling and often lack sufficient time. Further, effective and intensive
lifestyle-based weight management programs (e.g. VA MOVE! program) are underutilized despite implementation of
systematic screening and referral at all VA sites. The 5As behavior change model (Assess, Advise, Agree, Assist,
Arrange) is endorsed by the United States Preventive Service Task Force for use in counseling patients about
weight management in primary care and reimbursed by Medicare. In this paper, we describe the iterative
development of a technology-assisted intervention designed to provide primary care-based 5As counseling within
Patient-Centered Medical Homes without overburdening providers/healthcare teams.
Methods: Thematic analyses of prior formative work (focus groups with patients [n = 54] and key informant
interviews with staff [n = 25]) helped to create a technology-assisted, health coaching intervention called Goals for
Eating and Moving (GEM). To further develop the intervention, we then conducted two rounds of testing with
previous formative study participants (n = 5 for Round 1, n = 5 for Round 2). Each session included usability testing
of prototypes of the online GEM tool, pilot testing of 5As counseling by a Health Coach, and a post-session openended interview.
Results: Three main themes emerged from usability data analyses: participants’ emotional responses, tool language,
and health literacy. Findings from both rounds of usability testing, pilot testing, as well as the open-ended
interview data, were used to finalize protocols for the full intervention in the clinic setting to be conducted with
Version 3 of the GEM tool.
Conclusions: The use of qualitative research methods and user-centered design approaches enabled timely
detection of salient issues to make iterative improvements to the intervention. Future studies will determine
whether this intervention can increase enrollment in intensive weight management programs and promote
clinically meaningful weight loss in both Veterans and in other patient populations and health systems.
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Background
The prevalence of obesity in the United States (US) has
increased over the past several decades [1], and recent
data show that over one-third of adults in the US have
obesity and over two-thirds have a body mass index
(BMI) in the overweight range. Among Veterans, the
prevalence of obesity is slightly higher [2, 3]. The United
States Preventive Services Task Force (USPTF) recommends that all patients be screened for obesity and offered intensive lifestyle counseling since this can lead to
modest weight loss and decreased risk of chronic disease
[4]. Thus, Veterans Affairs (VA) Medical Centers require
that all Veterans in primary care are screened for obesity
by their Patient Aligned Care Teams (PACT) and referred to the VA MOVE! weight management program.
PACTs were originally launched in 2010 to implement
a Patient-Centered Medical Home (PCMH) model of
primary care at VA hospitals [5, 6]. PCMHs aim to improve primary care delivery through care that is patientcentered, comprehensive, increases access to services,
and improves quality and safety [7, 8]. PACTs promote a
whole person, team-based approach to coordinate Veterans’ medical, behavioral, and psychosocial healthcare
needs [5]. The MOVE! weight management program follows evidence-based obesity treatment guidelines and
has a comprehensive, multidisciplinary approach to
weight management with group or individual meetings,
often facilitated by dieticians or behavioral psychologists
[9–13]. The MOVE! program is effective [14–16], but
only 8% of eligible Veterans attend at least 1 MOVE!
visit [17]. This underutilization of an existing intensive
weight management program presents the need for
other treatment options for those who do not attend, as
well as increased support to promote attendance to
MOVE!. Since Veterans receiving care at VAs see a primary care provider (PCP) an average of 3.6 times per
year [18], primary care has the potential to be a valuable
setting for both promoting healthy weight management
behaviors and encouraging patients to attend MOVE!.
The 5As model has shown increasing promise in
delivering a range of behavioral interventions within
the primary care setting and is endorsed by the
USPTF [19]. Medicare also reimburses practices for
performing 5As counseling [20], and the Canadian
Obesity Network endorses use of a similar model
[21]. This model provides a framework for clinicians
to effectively counsel patients through the completion of 5 specific groups of tasks (see Table 1).
These include encouraging clinicians to “assess”
current beliefs, behavior, and knowledge, “advise”
lifestyle changes based on specific information about
health risks, “agree” on collaborative goals based on
the patient’s interest and confidence, “assist” the patient to achieve these goals by identifying barriers
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Table 1 5As Framework for Obesity Counseling and the how
intervention components align with tasks
5As Framework for Obesity
Counseling

Intervention Components

5As

Tasks

Online PACT
Health Telephone
Tool
Members Coach Coaching

ASSESS

Risk, Stage of
Change, Current
Behaviors

✓

ADVISE

Weight loss,
Behavior Change

✓

AGREE

Collaboratively set
goals

✓

ASSIST

ARRANGE

✓

✓

✓

Address barriers,
Motivational
Interviewing

✓

✓

✓

Follow-up, Referrals

✓

✓

✓

Abbreviation: PACT patient aligned care teams

and creating strategies, and “arrange” for a specific
follow-up plan to track progress [19, 22, 23]. Goalsetting, corresponding to the “agree” component of
the 5As, is supported by the Theory of Planned
Behavior [24] and other behavior change theories as
a way to foster behavior change [25, 26]. Goal setting has been shown to promote both diet and physical activity changes and lead to weight loss [27, 28].
Several studies have demonstrated the feasibility
and practicality of adapting the 5As model to deliver
obesity interventions within the primary care setting
[21, 29–33]. Another study demonstrated that training
physicians in 5As-based counseling resulted in modest
patient weight loss at 12 months [34]. However, a
major barrier to implementing the 5As in clinical
practice is that PCPs and other healthcare team members often fail to counsel patients for many reasons
including competing demands on time [35]. One way
to address barriers to providing 5As-based obesity
care within primary care settings is to use interactive
behavior change technologies to assist with several
tasks in the 5As model. These interactive technologies
have the ability to assess behaviors/barriers, generate
tailored advice, facilitate goal setting, and promote behavior change. Indeed, a recent systematic review
demonstrated that technology-assisted weight loss interventions in the primary care setting helped patients
to achieve weight loss compared to usual care [36].
In addition, they can also help to address the welldocumented time constraints of clinicians. Thus,
interventions using technology-assisted goal setting
have the potential to overcome barriers and facilitate
5As-based weight management counseling.
Based on our prior research and experience training
providers to deliver 5As [30, 32, 37], as well as other
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studies showing that time and competing demands
could limit implementation and sustainability of 5As
counseling [21, 29, 31], we sought to develop an
intervention that would facilitate 5As counseling
without overburdening providers/healthcare teams and
also increase enrollment in MOVE!. In this paper, we
describe how we used qualitative research methods
and user-centered design approaches to develop and
pilot test a 5As-based, technology-assisted weight
management intervention to improve obesity care for
Veterans within primary care.

Methods
The intervention, rooted in the 5As framework, is
based on the Theory of Planned Behavior where
intention to perform a new behavior predicts behavior
change [24]. Studies show that interventions that produce greater changes in intention are more likely to
produce behavior change [38]. It is also based on
current goal setting theory where achieving small, doable goals increases a patient’s self-efficacy to set and
achieve more goals [39, 40]. Our approach to intervention development was based on the ORBIT model,
a systematic framework for guiding efforts to translate
basic behavioral science findings into behavioral treatments for preventing and treating chronic illness,
which recommends iterative design with frequent
pilot testing [41]. We iteratively developed intervention components with a user-centered design
approach and piloted them between July 2014 and
July 2015. We utilized a multidisciplinary research
team of VA clinicians, health science and public
health students/professionals, software developers, dietitians, physical activity specialists, as well as extended
advisors and consultants from the MOVE! weight
management program and the VA National Center for
Health Promotion and Disease Prevention. Here, we
summarize this process in two phases: the “Development
Phase” and the “Testing Phase” [see Table 2].
The Development Phase consisted of 1) a thematic
analysis of previous formative research (Veteran
focus groups and key informant interviews with
PACT staff ) [42, 43] to determine intervention components, and 2) iterative development of an online
weight management tool that facilitates goal setting
(later named “Goals for Eating and Moving” or
“GEM tool”). The Testing Phase consisted of two
rounds of concurrent usability testing [44] of the
GEM tool with Veterans, and pilot testing of other
components of the intervention, including health
coaching materials. Round 1 of testing occurred in
December 2014 and Round 2 in May 2015. The
protocols for both phases were approved by the local
VA Institutional Review Board and participating

Page 3 of 14

Table 2 Overview of study methods
Development Phase
• Thematic analysis of formative research data (focus groups with
Veterans and key informant interviews with Veterans Affairs hospital
staff) to identify intervention components
• Iterative development of online weight management counseling
tool
○ Paper prototypes to outline overall front-end tool design and a
layout, described back-end functionality logic, store/track tool
content (ex. questions and advice)
○ Prototypes developed and improved through usability testing
(see Testing Phase below)
Testing Phase
• Round 1 sessions: December 2014
• Round 2 sessions: May 2015
• Sessions included:
○ Usability testing of either Prototype 1 (Round 1) or Prototype 2
(Round 2) of online tool
○ Pilot Testing of 5As counseling with an expert clinician as health
coach (Round 1) or a trained research team member as health
coach (Round 2)
○ Open-ended exit interviews with participants

Veterans consented to be part of all study procedures. Additionally, all sessions were audio-recorded,
with focus groups, key informant interviews, and usability testing sessions transcribed professionally.
Development phase
Thematic analysis of formative research to identify
intervention components

To inform development of intervention components,
we conducted a thematic analysis of existing and
previously coded transcripts of qualitative data from
two formative research studies: six focus groups with
Veteran patients (2 female, 4 male, n = 54) (occurred
September 2013) and twenty-five key informant
interviews with VA clinical staff including PCPs, RNs,
and MOVE! staff (occurred March-September 2013)
[42, 43]. The average age of our Veteran patients was
58 year old and 74% had completed college or graduate school. Notably, our sample population of Veteran
patients was over-representative of women, Hispanic
individuals, and African Americans compared to 2015
national Veteran demographic characteristics (63%
male vs. 92% nationally, 13% Hispanic vs. 6% nationally, and 46% African American vs. 11% nationally)
[45]. Among our sample population of VA clinical
staff, 21% were male, 46% identified as non-White,
and the average age was 45 years old. Additional
details of participant characteristics for the focus
groups and key informant interviews are described
elsewhere [42, 43].
A subset of the original transcript codes common to
both data sets (“goal-setting,” “technology,” and “proposed intervention”) were analyzed by two members of
the research team (SS and KFM) in order to identify
major themes related to intervention development.
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These themes were discussed and clarified with the larger team and PI to guide development of intervention
components and processes (see Table 3). Additional details regarding the qualitative methods used in the original coding and analysis of these data sets are described
elsewhere [42, 43].

team to focus their limited time on brief (< 5 min) counseling to address barriers and endorse goals. The telephone coaching would allow for more counseling
continuity. A clinical electronic medical record (EMR)
reminder would prompt the PACTs to review Health
Coach notes and facilitate documentation of counseling.

Overview of key intervention components

Iterative development of online weight management
counseling tool

Based on this secondary qualitative data analysis described above, we designed the intervention components
to facilitate 5As counseling (see Table 1). We conceived
that a tablet-delivered online tool would assess health
behaviors/barriers (“assess”), provide tailored advice
(“advise”), and help patients set initial goals (“agree”).
Members of the PACT healthcare team would then discuss goals further by addressing barriers (“assist”) and
provide follow-up to more intensive support (“arrange”).
Due to extensive discussion with PACT members
around time constraints for weight management counseling during the primary care visit, we decided to add a
trained Health Coach to the team. The term “health
coach” is usually defined as someone who helps individuals adopt and maintain healthy behaviors [46]. In this
intervention, the role of the Health Coach is to provide
support for the online tool, refine goals (“agree”), discuss
barriers (“assist”), and follow up through telephone
coaching (“agree”). For the intervention, we designed the
Health Coach role to be filled by a non-clinically trained
person (often a graduate student or recent college
graduate) whose role would be to help patients adopts
and maintain healthy behaviors. The addition of this
Health Coach to PACTs would allow the healthcare

We iteratively developed the online weight management
counseling tool based on the original MOVE!23, now
called the MOVE!11. The MOVE!11 is an expert system
software program with an 11-item online questionnaire
(the original MOVE!23 was a 23-item online questionnaire) that was developed as an intake tool for new patients in the MOVE! weight management program [47].
It evaluates current eating and physical activity habits, as
well as barriers to weight management, and then provides tailored advice and links to patient education
handouts. In a previous study with Latina women, we
found that the MOVE!23 did not adequately support
goal setting and participants had difficulty using a
mouse/trackpad on desktop/laptop computers to complete the MOVE!23 and preferred touchscreens [48]. In
addition, other studies have discussed the ability of tablets to improve technological self-efficacy among older
adults and assessed the acceptability of touch-screen
technology among low-income primary care patients
[49, 50]. We used this data and consultation with the
VA’s National Center of Prevention to inform the development of an initial prototype of the Goals for Eating
and Moving (GEM) tool to support goal setting and 5As

Table 3 Major themes and supporting evidence from formative research analysis, and corresponding intervention components
Theme

Evidence

Intervention Components

Collaborative goal
setting

• Veterans and VA staff felt positively about using goal setting for healthy
behavior change
• VA staff felt patients often set unrealistic goals, but VA staff burden
increased when they had to work with patients to scale goals down

• Online tool creates initial goals
• Health coach helps refine into SMART goals
• PACT members endorse goals and provide
motivational interviewing if needed

Accountability and • Veterans wanted someone to hold them accountable to their goals and • Health coach primarily delivers intervention
Feedback
receive advice from their primary care team
and refines goals with Veterans
• VA staff faced time constraints when discussing goal setting during the • PACT members use an EMR research note and
PC visit
automatic reminder to discuss/update goals
• VA staff described lack of effective or standardized way to record patient during next visit
goals and communicate them to their PACT
• Telephone coaching allows Health Coach to
regularly follow up Veterans, document progress,
and adjust goals
Assistance with
Technology

• Some Veterans were familiar with various technology platforms and
used tools to research health information and/or facilitate healthy
behaviors, while others felt uncomfortable using technology without
guidance
• Veterans and VA staff agreed that a knowledgeable individual
should be available to assist patients in using technology

• Online tool has built-in instruction slide
• Health coach is present to answer questions
and/or guide Veteran while using online tool

Difficulties with
Transportation

• Veterans described barriers (ex. physical disabilities and/or financial
issues) to traveling to the VA for scheduled primary care appointments
or MOVE! sessions

• Telephone coaching allows Health Coach to meet
with Veterans via telephone at convenient times for
the patient

Abbreviations: EMR electronic medical record, PC primary care, VA veterans affairs
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counseling on tablet computers. We sought to design a
tool that would: (1) assess lifestyle and weight management behaviors, (2) provide tailored advice and patient
education materials, (3) guide patients to select initial
goals around weight loss, diet, and physical activity
based, and (4) facilitate counseling by a Health Coach.
We first formulated initial paper prototypes using
Microsoft PowerPoint and Excel (July-September 2014)
to outline overall front-end tool layout, describe important business logic, and store/track tool content (i.e.
question/answer/linked advice). Then, with the guidance
of developers in PHP, Javascript, and HTML, we built
the online tool using a LAMP Web stack (short for
Linux, Apache, MySQL, and PHP), an open-source web
development platform that uses Linux as the operating
system, Apache as the Web server, MySQL as the relational database management system (RDMS) and PHP
as the object-oriented scripting language to return advice to the user. Several working prototypes optimized
for use on iPad tablets were developed, tested, and improved upon (October 2014-July 2015) both internally
(among the research team) and externally (with Veteran
participants). The research team and additional software
programmers and designers met weekly to review and
discuss iterative improvements to the system using all
paper and working prototypes.
The first prototype of the GEM tool was designed at a
5th grade literacy level with simple navigation and optimized for delivery via an iPad for portability within
clinic settings. It was designed such that no personally
identifiable data is collected, and any information entered by the patient (e.g. lifestyle behaviors/barriers,
goals, preferred resources) is saved and linked only by a
randomly generated identification number. Additionally,
information entered is only accessible by the research
team and shared with the patient’s PACT (clinical team)
via the EMR. With this Version 1 of the GEM tool, we
developed and tested a unique goal setting process:
1. With guidance from the Health Coach, the tool asks
a series of 16 questions about the patient’s lifestyle
behaviors/barriers and then provides tailored weight
loss and behavior change advice. For each piece of
advice, the online tool guides the patient to report
the perceived importance of the advice on a
10-point Likert Scale.
2. The tool generates a ranked list of potential goals
based on the advice and user importance rating.
3. The patient choses a weight loss goal, nutrition
goals, and a physical activity goal from the list with
the option to write in other potential goals.
4. The patient then receives a personalized binder of
tailored materials generated by the tool and
assembled by the Health Coach to facilitate the
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creation of SMART goals and further Health Coach
counseling.
Testing phase

Veterans who previously participated in focus groups
from our formative research studies [43] were invited
back to participate in a one-on-one Testing Phase session with research team members trained in usability/
interviewing protocols and note-taking practices, as well
as one specifically trained as a Health Coach). These
one-on-one sessions took place in two rounds (Round 1
in December 2014 and Round 2 in May 2015) and
included: in-depth usability testing of a GEM tool
prototype, pilot testing of 5As counseling assisted by
tool-generated tailored materials, a brief open-ended
interview to receive feedback about the entire session,
and pre/post-surveys. Each component of this phase is
described in more detail below. Veterans were each
given a $40 cash voucher for participating.
Usability testing

We aimed to recruit 5-6 Veteran patients per two rounds
of in-depth usability testing, adhering to recommendations in the literature regarding appropriate sample size
[51–53]. With one research team member trained in
usability methodology, Veterans used a prototype of the
GEM tool on an iPad tablet while following a “ThinkAloud” protocol [44, 54, 55], a cognitive interviewing
technique and common usability evaluation method
which allows researchers to gain insight into participants
cognitive strategies and processing during problemsolving activities [44, 54, 56, 57]. Immediate verbalizations
while interacting with the tool describe participants’ cognitive responses to a situation more accurately than retrospective interviews [44, 54, 56, 58, 59]. Participants were
asked questions such as “what do you think of this page?”
or “how do you feel about these answer choices?” to guide
them through the Think-Aloud process and obtain feedback on the tool. Interactions were audio-recorded while
another research team member trained in note-taking
practices took field notes on interactions with each screen
of the tool, specifically related to aspects of the tool that
hindered or facilitated usability to guide rapid and iterative
development of the tool.
Pilot testing of 5As counseling

The 5As counseling session, which occurred immediately
following a usability testing session of the online tool component, was facilitated by a research team member taking
the role of a Health Coach who followed a structured
health coaching guide to complete the “Agree”, “Assist”,
and “Arrange” intervention components. We created the
health coaching session structure to incorporate GEM
tool-generated materials (see Fig. 1). 5As counseling
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Fig. 1 5As Intervention Design (Abbreviations: EMR = electronic medical record, PC = primary care)

during Round 1 of testing was conducted by the Principal
Investigator (MJ), an attending physician at the Manhattan
VA, while 5As counseling during Round 2 was conducted
by a trained member of the research team who had no
formal clinical training (KFM). This trained Health Coach
received 10 h of training in motivational interviewing, roleplaying, the 5As Model, SMART (Specific, Measurable,
Attainable, Relevant, and Timely) goal setting [60], and referring to the MOVE! program.
Open-ended interview

After each 5As counseling session, Veterans were
asked structured, open-ended questions by a separate
member of the research team member trained in
interviewing about the their overall experience using
the GEM Tool and participating in a brief 5As counseling session with a Health Coach, as well as other
proposed components and protocols for the larger
intervention (see Table 4). These questions were
asked without the Health Coach in the room in order
to encourage both positive and constructive feedback.
In between testing rounds, audio recordings of the
health coaching sessions and responses to the openended questions were reviewed and discussed by the
research team to make improvements to the health
coaching guide, tool-generated materials, and implementation protocols.

by the International Organization for Standardization
(ISO) [59]. This approach including the use of an a priori
codebook, the process of segmenting and coding the text,
the negotiating of coding conflicts, the use a summative
content analysis approach to incorporate code frequency
as to identify trends in data, and the inclusion of all coded
statements in synthesizing themes has been used in our
previous research [48]. Briefly, first tier codes described
the interactions between four domains of usability – user,
tool, task, and context (e.g., user-tool, tool-task), second
tier codes categorized the type of interaction between the
domains (enables, impedes, or wants), and third tier codes
described the main topic of the interaction that was
vocalized by the participant (e.g., experience eating, question language). Transcripts were coded separately by two
individual coders who met frequently to resolve disagreements. The final coded segments were analyzed for code
frequencies using R statistical software package [61], and
the research team met frequently to discuss data trends
and synthesize recurring themes and factors. Audio
recordings from open-ended interviews were reviewed by
a member of the research team, who took detailed notes
on relevant feedback needed to make improvements to
the tool and intervention components, as well as inform
the implementation of the intervention in the primary
care setting.

Results
Data analysis

Testing phase

Transcripts from the Think-Aloud portion of usability
testing were analyzed using a three-tier coding system created with guidance from the usability framework provided

Ten unique Veteran patients participated in a Testing
Phase session, which included usability testing of a
prototype of the tool, a 5As counseling session, and a
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Table 4 Open-ended interview questions
General

What did you like best about the experience?
What did you like least about the experience?
Do you have any other comments about anything
today?

GEM Tool

How likely are you to recommend this to another
veteran?
If you did the questionnaire and health coaching
right before seeing your nurse or doctor,
• Who on the team would you want to discuss your
goals with?
• What would be the best way to discuss these goals
with the team?
If you could change anything about the GEM
questionnaire,
• What would you change?
• What would you leave the same?
The GEM questionnaire was designed to get
information from you in order to provide advice
and help you set goals.
• How useful was the advice for setting goals?
• What could make it more useful?
How can the GEM questionnaire help you better
set goals?
If you were going to see your doctor,
• Where would you like complete the questionnaire
beforehand (physical location)?
• How would you feel about taking it at home?
• How would you feel about taking it at the clinic?

Health Coaching
Session:
General

Overall, how was the experience talking about your
weight, lifestyle, and goals with the health coach?
• What could make the health coaching experience
more useful?
What is your understanding of what a SMART
goal is?
How was your experience writing down your goals
on the worksheet?
• What could make it better?
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brief open-ended interview (five in Round 1 and five in
Round 2). Participants were mostly male (60%), African
American (60%), and had an average age of 62.23 years
(see Table 5). Usability sessions lasted on average 108 min
(range 77-144, SD 19.53), with the Think-Aloud portion
lasting an average of 63.5 min (range 33-90, SD 16.37),
5As counseling sessions lasting an average of 27.7 min(range 20-36, SD 5.42), and open-ended interviews lasting
an average of 16.8 min (range 9-22, SD 3.82).
Three main themes emerged after analyzing data from
Rounds 1 and 2 of usability testing (see Table 6). Briefly,
the first theme was that the tool language elicited an
emotional response from users. Emotional responses
were both positive and negative, with generally more
negative comments occurring in Round 1. The second
theme was that users sought clarification when the purpose of a question was unclear. Veteran participants
would seek support from their Health Coach while progressing through the tool, or received clarification provided through extra information via hyperlink “pop-ups”
within the tool itself. A third theme was that answer options and advice needed to be clear at the appropriate
health literacy level. Veterans who were unfamiliar with
medical terminology struggled because it was not explained or defined. Open-ended interviews confirmed
many of the findings from the usability testing and observations from the 5As counseling sessions. Below, we
describe findings in more detail.
Table 5 Demographics of Usability Testing Sample (n = 10)
n (%)
Racea

What would be the best way for us or healthcare
providers to contact you and check in with you
about your progress starting and maintaining these
goals?

White

3 (30)

Black or African

6 (60)

American

0 (0)

Asian

0 (0)

American Indian

1 (10)

Other

0 (0)

If a health coach, not a doctor, scheduled phone calls
to check about your progress,
• How would you feel about that?
• How often would you like these phone calls to be?
• Are there any other ways you would like someone
to follow up with you on your goals?

Ethnicity

Do you have any other feedback about the health
coaching session?

Gender

Health Coaching The personal report summarized your answers to
Session:
the questionnaire and wrote out all the tailored
Tailored Materials advice.
• What do you think of the personal report you
received?
• What do you think of the binder and the
handouts you received?
• What do you think you will do with them
when you get home?

Hispanic

1 (10)

Not Hispanic

0 (0)

Male

6 (60)

Female

4 (40)

Age (years)
Mean

61.3

Median

62

BMI

a

Mean

31.10

SD

3.36

Participants could select more than one race

Abbreviations: MOD moderator; US-## = Respondent ID)

MOD: So it says at the top “lost over 45 pounds.” What do you
think about having these show up?
US-11: That’s good, it shows they’re motivated and they’re doing
something positive for themselves.
US-13: I like the fact that…you have the motivation part, that’s
great keep it up. I like that I really like that.

Round 2 Examples Quotes

MOD: So how did you feel when you were reading this paragraph…
that’s telling you to lose weight?
US-08: Well I’m getting scolded.
US-01: It’s…telling you you’re fat and these people, they’re
here because they know they’re fat…And they want to lose weight.
MOD: Okay.
US-01: Could you reword it? Try not to gain weight, I would
recommend that you try not to, not that you do not. It’s a little nicer,
I think.

US-14: Okay, why is this (clicks on red underline).
MOD: What do you think about that information?
US-14:: I love that …it’s telling me … something I know
but you see I always go for the bigger numbers because
then it will motivate me even more. But I like the fact it
gives you smaller increments, you know, it’s telling you to
choose smaller increments and
why.
MOD: Do you know why that is red and underlined?
US-09: Yes it would tell me in detail.

US-06: What do you think may get in the way to change
your eating habits, check all that apply…Used to eating a
certain way, I don’t understand the question.
MOD: What do you think it might mean?
US-08: Just to eating a certain way like (long pause) I don’t
know.
US-08: Make my goals into smart goals, I’m not sure I know
what that means.
MOD: Okay, all right so it’s unclear at this page what you’re
supposed to do?
US-08: Right.

Users Seek Clarification When Question Purpose is
Unclear (USER-CONTEXT/USER-TOOL)

Tool Language Elicits Emotional Response (USER-TOOL)

Round 1 Example Quotes

Theme 2

Theme 1

Table 6 Usability Testing Themes (with domain interaction code), Factors, and Example Veteran Quotes

MOD: How do you feel about that advice?
US-04: Great. No she was very good, very good and if you’re in
doubt you just tell them go ask my coach or the healthcare
team where I can go get help.
MOD: So what do you think about this slide?
US-04: Well in case I didn’t know, this will help me to know…It’s
informative. It will give me information I need to at least start.

US-02: Now I got a question with the eating disorder…Binge
eating, anorexia or bulimia. Okay maybe I binge eat…but I don’t
consider it something out of control because I don’t do it all the
time, I may do it once a month.
MOD: How would we make that more clear…?
US-02: I would say maybe if it’s something they do more than
maybe twice a month or something, you know, put a number on
it, you know...
US-05: So it’s asking me for my ID number right, your ID number
or is this saying there is an ID number up here right?... So where
would I have this ID number…would it be on my military card
or what?
MOD: So it’s unclear kind of what the ID number is for.
US-05: Yes.

Answer options & advice must be clear & health literate
(USER-TOOL)

Theme 3
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Findings from usability testing – Round 1

Findings from usability testing – Round 2

In Round 1, users found that the tool did not entirely
facilitate task completion. Regarding the first theme,
Veterans were uncomfortable with some of the language
in the tool, describing it as “rude” or “hurtful” especially
when the tool told them “your height and weight puts
you at a very high risk for many health conditions…we
advise you to lose weight.” The majority of participants
wanted gentler, more supportive language, while a minority of them appreciated the terse nature of the tool’s
advice, stating that it felt motivational and deserved. In
addition, word choice or long questions were cited as
points of confusion for participants and prevented them
from being able to answer without assistance. Finally,
medical terminology caused confusion; participants were
unfamiliar with certain medical concepts used in the tool
and were unsure of what to do with the information
given. Participants also cited issues with tool-specific
words and phrasing. This was echoed during openended interviews where several Veterans expressed frustration when questions were difficult to understand.
While there were some functionality issues (i.e., sensitivity/ touch response) and visual preferences (i.e. larger
font letters and button sizes), Veterans were more concerned with understanding how to complete the tool.
Based on these Round 1 sessions, we made changes to
tool content (i.e. included more collaborative and
supportive language, added definitions) and made overall
improvements to the user interface and design with
assistance from a designer (see Table 7). Importantly,
we reorganized the flow of questions and advice in
order to connect related content, as well as separated
the goal-setting process into multiple steps to make it
easier to follow and reduce the amount of information presented to Veterans at one time.

During the Round 2 sessions, Veterans responded
positively to the iterative changes made to the tool
(see Table 7). Veterans were able to more independently use the tool and found it aesthetically pleasing.
Additionally, the participants reported that the tool
was easy to navigate, and they understood what they
were being asked. Answer choices were also well received, as they thought the tool was inclusive of most
possible choices. However, a few Veterans wished for
more “none” options, since despite the 5-10 choices
for some questions, none of them applied to them
personally. Veterans appreciated that terminology was
defined, clear, and had examples to better facilitate
understanding. Functionality of the tool remained
problematic during some sessions, including insufficient sensitivity of the touchscreen. While occasionally frustrating for Veterans, this did not prevent task
completion. Changes following Round 2 focused on
simplifying the wording of questions, removing/consolidating answer choices that caused confusion, and
rearranging the physical activity section of the tool to
better facilitate goal setting.

Table 7 Changes to GEM Tool between Version 1 and Version 2
(after Usability Testing – Round 1)
• Tutorial question added
• Status bar replaced with time approximation
• Question sequence was altered to group goals by type (weight
loss, nutrition, physical activity)
• Mini-summaries were added throughout the tool
• Background colors changed from tan to blue and white
• VA logo added

Findings from open-ended feedback: GEM tool

From open-ended interview data, Veterans overall found
the online tool useful for creating personalized goals and
appreciated motivating language, and the tailoring of
information based on their responses. Most negative feedback related to technical difficulties in using the tool. One
Veteran mentioned wanting the tool to be more tailored
to individuals with diabetes or other conditions like heart
disease or health situations like post-surgery or postpregnancy. All Veterans said they would recommend the
online tool to another Veteran after the technical issues
were resolved, but noted that other Veterans would be
willing to use it only if they were motivated to take serious
steps to lose weight and improve their health. Responses
differed when asked about where Veterans would prefer to
complete the tool. Some preferred to complete it at home
because they would not feel rushed to complete it, while
other Veterans preferred to complete it while in the clinic
waiting area before their appointment or more generally
in the hospital environment where there would be fewer
distractions. Whether in the clinic area or at home,
Veterans wanted a private space to complete the online
tool with the support from someone to provide assistance
if needed.

• Terminology definitions added via embedded hyperlinks
• Tool language softened and clarified
• Expanded Veteran resources list
• Categorized advice added after each question
• Tutorial question adapted for relevance

Findings from open-ended feedback: Health coaching
sessions

Overall, almost all of the Veterans had a positive experience with health coaching and found the session informative and personalized: “[the] individualized session it’s
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more personal … you don’t have to feel rushed or you
don’t have to feel like you’re taking away from somebody
else” (Round 1, US-14). Veterans found the counseling
helpful particularly to explain concepts that they did not
understand, connect them to other resources, and also
receive encouragement. One patient noted about the
Health Coach: “The phone numbers she gave me for the
cooking classes…and the making an appointment with a
nutritionist. No one ever told me about that (Round 1,
US-11).” However, several preferred that the Health
Coach give more direction and preferred having the
Health Coach write down their goals. One patient
pointed out he wanted specific information about what
“should” be done and preferred that a professional write
down exactly what he needs to do to achieve his goals
(Round 1, US-05). Another Veteran felt that the Health
Coach did not have enough specialized knowledge to answer specific question about diet or nutrition, and would
have preferred having other specialists at the session
(Round 2, US-11).
Most Veterans had a very strong positive response
to the personalized binder materials presented and
discussed during the health coach counseling session.
“That’s why I liked it…the individualization…this is
like mine, nobody else has one like this, you know,
this is one of a kind it’s not like where you’ve gone
and just made up a whole bunch of booklets and we
all get them. This, I feel like this has been customized personally for me (Round 1, US-02).” Many
expressed that they would go home and read
through the material in more detail and at their own
pace: “It’s not a dust collector…it’s usable (Round 2,
US-02).” Many found the SMART goal setting worksheets helpful to specifically put onto paper the
goals discussed with their Health Coach. One
Veteran preferred discussing goals verbally but not
necessarily writing them down (Round 2, US-09).
When asked with whom on their PACT team they
would prefer to discuss their goals, almost all Veterans
cited their doctor, though many felt that the nurse most
likely had more time to look up their medical records,
listen, and have a discussion. Generally, Veterans wanted
to discuss their goals with someone who had the time
and interest to have a personalized conversation. All
Veterans preferred that the Health Coach and/or healthcare provider followed up on their goals by telephone.
Veterans expressed wanting to receive these calls anywhere from once a week to every two weeks to calling
every couple of months so that they could get feedback
regarding their progress. Regardless of how often they
preferred the Health Coach or PACT member call, most
of the patients highlighted the importance of having a
“real” person they could talk to and preferably the same
person to see growth or changes over time.
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Description of proposed intervention design

Findings from both rounds of usability testing the health
coaching sessions, as well as the open-ended interview
data were used to finalize protocols for the full intervention in the clinic setting, to be conducted with Prototype
3 of the GEM tool. The full intervention integrates with
regularly scheduled PCP visits by requiring eligible patients (Veteran patients age 21-70 years old with a BMI
greater than 30 kg/m2 or greater than 25 kg/m2 with
co-morbidities) to arrive approximately 45 min prior to
their appointment. These Veteran patients will be identified pro-actively by automatically generated lists of
eligible patients with upcoming appointments. The
Health Coach gives a brief introduction to the GEM tool
and allows the patient to work through the tool. The
Health Coach is present to answer any questions, but
only if prompted by the patient. When the GEM tool is
complete, the Health Coach assembles the tailored components of the binder.
The health coaching session begins when the binder is
complete, and follows a protocol that includes the creation of at least one nutrition and one physical activity
SMART goal, using handouts in the binder especially
designed to facilitate making SMART goals. The Health
Coach walks the patient through each component of the
binder and provides brief introductions to Pedometer
use as well as the use of a food journal (copies enclosed
in the binder).
Upon completion of Health Coaching sessions, patients either continue straight to their PCP appointment,
or the Health Coach completes a warm handoff to the
MOVE! program staff for either MOVE! enrollment or
meetings with staff dietitians. During the PCP appointment, the PCP receives an automatic prompt within the
VA Computerized Patient Record System (CPRS) to
complete the GEM Study “Reminder” and discuss goals
with the patient. PCPs have the Health Coach note at
their disposal for review during the appointment.
Follow up phone coaching sessions (with Health
Coaches) are scheduled periodically for one year. Inperson study visits occur at 3, 6, and 12 months.
Phone coaching sessions, developed based on baseline coaching sessions and designed to check in on
goals, occur every two weeks for the first 3 months,
monthly for the second three months, and bimonthly
for the last six months. Health Coaches write notes
in CPRS following each phone coaching session,
cosigned by the team dietitian, so that the whole
PACT team can stay up to date on their patients’
progress, and are aware of any medical concerns.
Health Coach training also includes recognition of
any patient-related issues at these additional points
of contact outside of the scheduled primary care
visit that may require immediate PCP notification, as
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well as a process for communicating these issues to
PACT staff.
This proposed intervention is designed to maximize
integration within PACT, reduce the burden on the
PCP, and increase enrollment in MOVE! (see Fig.1).
The individual components were carefully and iteratively designed to maximize 5As weight management
counseling and utilize multiple members of the
healthcare team, while providing optimal goal-related
support to the patient.

Discussion
In this paper, we describe the development of a technologyassisted 5As weight management counseling intervention.
Commonly described approaches to intervention development and testing, and especially ones that incorporate behavior change and/or technology, include: intervention
mapping [62–64], adaptive intervention design [65],
person-based or user-centered approach [66–69], requirement development approach [70], behavior change wheel
approach [71], participatory approach, EVOLVE model,
ORBIT model, and other variations of systematic and
theory-based behavioral science and mixed-methods approaches [41, 72–77]. What is often reiterated by authors
utilizing these intervention approaches, and particularly the
ORBIT model is the importance of both systematic planning and iterative design, guided by a theoretical basis or
framework for behavior change, needs assessments or formative studies, and then continuous and integrated user input/feedback to identify and prioritize key intervention
components.
Thus, our approaches to the development of the
GEM intervention are well-supported in the literature. We designed the GEM intervention to address
a crucial need to improve primary care-based weight
management counseling, increase attendance to intensive programs such as MOVE!, and facilitate
weight loss in patients who do not attend. We chose
to use the 5As behavior change model as it has
already been shown to be effective in smoking cessation counseling and is now seen as a promising
framework for obesity counseling within primary
care [34, 78]. We also wanted to focus on goalsetting as the key approach to weight management
as it is an integral part of the 5As framework as well
as a key element in several behavior change theories
[24]. We used rigorous formative methods, combining perspectives from both Veteran patients and
PACT staff to identify, prioritize, and develop initial
intervention components prior to usability testing
[42, 43]. We also used rigorous user-centered
approaches, conducting two rounds of usability testing and evaluation, pilot testing of health coaching
protocols, and open-ended exit interviews to guide
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iterative development of intervention components
and incorporate crucial user feedback throughout the
testing phase. We believe that these methods will
increase the likelihood that our intervention will
facilitate seamless delivery of 5As counseling integrated within the PCMH model of primary care at
VA hospitals.
The GEM intervention has evidence-based components that have shown to be efficacious in other
primary-care based weight management interventions.
For instance, there have been three Practice-based
Opportunities for Weight Reduction (POWER) studies,
funded by the NIHLBI, which represent the most comprehensive primary care-based weight management
studies to date [79–81]. Together, the POWER studies
showed that various primary care-based weight management interventions can produce clinically significant
weight loss in primary care practice. The use of nonclinician support staff (e.g., health coaches, medical
assistants, health educators) was an important component of all these interventions, and two incorporated
technology. However, none of these studies were delivered within medical homes nor did they integrate with
existing, intensive weight management programs at the
respective sites. The GEM intervention is innovative
because it leverages the PCMH model of primary care to
improve implementation of the 5As framework through
the use of technology-assisted, collaborative goal setting
by medical home-based health coaches integrated within
primary care teams.

Limitations
Several methodological limitations should be acknowledged and addressed. For usability testing of the early
prototypes of the GEM tool, different professionals (i.e.
clinician vs. non-clinician) were involved in Round 1 and
Round 2 of testing, which may have resulted in different
outcomes related to health counseling. However, we
purposely had a clinician (MJ, the PI) provide the health
coaching in Round 1 to ensure that the health coaching
protocol was relevant and feasible in a best-case scenario. We then had a non-clinician (KFM) trained in the
protocols be the Health Coach in Round 2 in order to
assess whether someone without formal clinical training
could assist patients with using the tool and provide
brief 5As counseling. Another limitation is that Veteran
patients that previously participated in our formative
research were invited back to participate in usability
testing. Our intent in using this approach was to involve
members of our target population in the prototype testing of our tool. Inviting back study participants from our
formative research allowed us to highlight how their
focus group feedback was used to inform design of our
tool and intervention. Additionally, we recruited only 5
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Veteran patients per round of usability testing. There is
no universally accepted standard sample size for usability testing, but existing literature recommends considering quality of assessment over quantity, while keeping in
mind operational limitations [51–53]. Our iterative
approach used two rounds of in-depth testing with
members from our target population, combined with internal testing and development with a multidisciplinary
team of clinicians, dietitians, other health professionals,
software developers, and MOVE! program staff. As part
of an on-going pilot RCT, we are further testing the
feasibility of using non-clinician health coaches with
more extensive training, as well as the acceptability of
the intervention among a larger sample size of Veteran
patients that have not involved in our formative or development research.
Another important limitation is that practices that do
not use a PCMH model could potentially find this intervention difficult to implement, especially if they lack
additional resources and programs to support weight
management. However, multi-professional, team-based
care is highly valued and increasingly being adopted
[82]. We also acknowledge that much of the formative
and development work to design the GEM intervention
was conducted at a single VA site, and thus may not be
directly translate to other settings and populations.
However, a strength of the Manhattan VA is that it is
one of the most diverse VA hospitals within the Veterans
Affairs Healthcare System; compared to both national
and New York state Veteran demographics, our sample
population was more inclusive and representative of minority groups, specifically female, African American, and
Hispanic Veterans [45]. Importantly, we utilized a multidisciplinary research team to design and test the GEM
tool and intervention. Thus, although the GEM intervention was developed at a single site, we believe that
the diverse training and perspectives of our team were
key to developing a complex intervention that is widely
applicable and has the potential to be implemented and
easily tailored to other VA sites and other healthcare settings more broadly [83, 84].

Conclusion
We describe a systematic intervention development process
that aligns with the ORBIT model of behavioral intervention development. The use of qualitative research methods
and user-centered design approaches enabled us to quickly
detect salient issues and make iterative changes to prototypes of the GEM tool, improve health coaching protocols,
and strengthen the overall design, and will facilitate integration of the intervention into primary practice. We believe
that through this rigorous process, the resulting intervention has a higher likelihood to improve delivery of weight-
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management care for patients within primary care settings.
We are currently testing the proposed intervention within
the clinic setting for feasibility and acceptability as part of a
pilot randomized controlled trial (RCT). Future studies will
test the efficacy of this intervention in other VA centers as
well as public outpatient centers.
Abbreviations
BMI: Body mass index; CPRS: Computerized patient record system (EMR
system of VA hospitals); EMR: Electronic medical record; GEM: Goals for
eating and moving; PACT: Patient aligned care teams; PCMH: PatientCentered Medical Home; PCP: Primary care provider; RCT: Randomized
controlled trial; RN: Registered nurse; SMART: Specific, measurable, attainable,
relevant timely; US: United States; USPTF: United States Preventive Services
Task Force; VA: Veterans affairs
Acknowledgements
We want to acknowledge William Vabrinskas, Raymond R. Manalo, and
Danielle Dodo for developing the prototypes for the Goals for Eating and
Moving online tool, and Michael W. Nick for developing the usability testing
protocol.
Funding
Financial support for this study was provided entirely by a Career
Development Award from U.S. Department of Veterans Affairs Health
Services Research & Development (EDU 13-033). This funding source was not
involved in any part of the study including design, data interpretation, or
manuscript preparation.
Availability of data and materials
Interview, focus group, and testing session transcripts, as well as other
data analyzed in this study can be made available by the corresponding
author by individual request. We cannot make transcripts and other data
from this study publicly available due to the sensitive nature of the
information shared and the possibility to easily identify respondents due
to the small sample size and heterogeneity of respondents, as well as
the single study location.
Authors’ contributions
KFM helped conduct and analyze formative research, helped develop
the online tool and intervention, conducted the testing phase sessions,
analyzed the data, and drafted the manuscript. NBB helped develop the
online tool and intervention, helped conduct testing phase sessions, and
drafted the manuscript. NLR analyzed usability testing data and was
involved in drafting the manuscript. PS analyzed usability testing data
and was involved in drafting the manuscript. SS analyzed formative
research data, helped conduct testing phase sessions, and was involved
in drafting the manuscript. CT helped with the intervention design and
provided edits and feedback on the manuscript. JD helped with the
intervention design and provided edits and feedback on the manuscript.
SES helped with the study design and provided edits and feedback on
the manuscript. AK helped with the study design and provided edits
and feedback on the manuscript. MJ conceived of the study, conducted
and analyzed formative work (focus groups and interviews), conceived
the online tool and intervention design, conducted the testing phase
sessions, and drafted the manuscript. All authors read and approved the
final manuscript.
Ethics approval and consent to participate
Ethical and protocol approval for this study was obtained by the NY Harbor
Healthcare System (Manhattan campus) Institutional Review Board. Written
consent was obtained from all participants prior to study participation.
Consent for publication
Not applicable
Competing interests
The authors declare that they have no competing interests.

Mateo et al. BMC Health Services Research (2018) 18:47

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.
Received: 1 September 2016 Accepted: 9 January 2018

References
1. Mitchell NS, Catenacci VA, Wyatt HR, Hill JO. Obesity: overview of an epidemic.
Psychiatr Clin North Am. 2011;34:717–32..
2. Das SR, Kinsinger LS, Yancy WS, Wang A, Ciesco E, Burdick M, et al. Obesity
prevalence among veterans at veterans affairs medical facilities. Am J Prev
Med. 2005;28:291–4.
3. Noël PH, Copeland LA, Pugh MJ, Kahwati L, Tsevat J, Nelson K, et al. Obesity
diagnosis and care practices in the veterans health administration. J Gen
Intern Med. 2010;25:510–6.
4. Moyer VA. Screening for and management of obesity in adults: U.S. preventive
services task force recommendation statement. Ann Intern Med. 2012;157:373–8.
5. Rosland A-M, Nelson K, Sun H, Dolan ED, Maynard C, Bryson C, et al. The
patient-centered medical home in the veterans health administration. Am J
Manag Care. 2013;19:e263–72.
6. Bidassie B, Davies ML, Stark R, Boushon B. VA experience in implementing
patient-centered medical home using a breakthrough series collaborative. J
Gen Intern Med. 2014;29(Suppl 2):S563–71.
7. Jackson GL, Powers BJ, Chatterjee R, Prvu Bettger J, Kemper AR, Hasselblad V,
et al. The patient-centered medical home: a systematic review. Ann Intern
Med. 2013;158:169.
8. PCMH Resource Center. Defining the PCMH. https://www.pcmh.ahrq.gov/
page/defining-pcmh.
9. Del Re AC, Maciejewski ML, Harris AHS. MOVE: weight management
program across the veterans health administration: patient- and facility-level
predictors of utilization. BMC Health Serv Res. 2013;13:511.
10. Arigo D, Funderburk J, Hooker S, Dundon M, Evans-Hudnall G, Dubbert P, et
al. Veterans health Administration’s MOVE! Weight management program:
primary care clinicians’ perceptions of program implementation. Mil Med.
2015;180:1027–33.
11. Kahwati LC, Lewis MA, Kane H, Williams PA, Nerz P, Jones KR, et al. Best
practices in the veterans health Administration’s MOVE! Weight
management program. Am J Prev Med. 2011;41:457–64.
12. Littman AJ, Boyko EJ, McDonell MB, Fihn SD. Evaluation of a weight
management program for veterans. Prev Chronic Dis. 2012;9:E99.
13. Romanova M, Liang L-J, Deng ML, Li Z, Heber D. Effectiveness of the MOVE!
Multidisciplinary weight loss program for veterans in Los Angeles. Prev
Chronic Dis. 2013;10:E112.
14. Dahn JR, Fitzpatrick SL, Llabre MM, Apterbach GS, Helms RL, Cugnetto ML,
et al. Weight management for veterans: examining change in weight before
and after MOVE. Obesity (Silver Spring). 2011;19:977–81.
15. U.S. Department of Veteran Affairs, National Center for Health Promotion
and Disease Prevention. MOVE! Implementation best practices: evaluation
results, final report 2010.
16. Kahwati LC, Lance TX, Jones KR, Kinsinger LS. RE-AIM evaluation of the
veterans health Administration’s MOVE! Weight management program. Transl
Behav Med. 2011;1:551–60.
17. VHA National Center for Health Promotion and Disease Prevention. MOVE!
Weight management program for veterans fiscal year 2013 evaluation
report: narrative summary 2013.
18. Maciejewski ML, Perkins M, Li Y-F, Chapko M, Fortney JC, Liu C-F. Utilization
and expenditures of veterans obtaining primary care in community clinics
and VA medical centers: an observational cohort study. BMC Health Serv
Res. 2007;7:56.
19. Whitlock E. Evaluating primary care behavioral counseling interventions an
evidence-based approach. Am J Prev Med. 2002;22:267–84.
20. Jacques L, Jensen T, Schafer J, McClain S, Chin J. Decision memo for
intensive behavioral therapy for obesity (CAG-00423N). 2011.
21. Campbell-Scherer DL, Asselin J, Osunlana AM, Fielding S, Anderson R,
Rueda-Clausen CF, et al. Implementation and evaluation of the 5As
framework of obesity management in primary care: design of the 5As team
(5AsT) randomized control trial. Implement Sci. 2014;9:78.
22. Goldstein MG, Whitlock EP, DePue J. Multiple behavioral risk factor
interventions in primary care. Summary of research evidence. Am J Prev
Med. 2004;27(2 Suppl):61–79.

Page 13 of 14

23. Glasgow RE, Goldstein MG, Ockene JK, Pronk NP. Translating what we have
learned into practice. Principles and hypotheses for interventions addressing
multiple behaviors in primary care. Am J Prev Med. 2004;27(2 Suppl):88–101.
24. Ajzen I. Perceived behavioral control, self-efficacy, locus of control, and the
theory of planned behavior. J Appl Soc Psychol. 2002;32:665–83.
25. Locke EA, Latham GP. Building a practically useful theory of goal setting
and task motivation: a 35-year odyssey. Am Psychol. 2002;57:705–17.
26. Webb TL, Sniehotta FF, Michie S. Using theories of behaviour change to
inform interventions for addictive behaviours. Addiction. 2010;105:1879–92.
27. Shilts MK, Horowitz M, Townsend MS. Goal setting as a strategy for dietary
and physical activity behavior change: a review of the literature. Am J
Health Promot. 2004;19:81–93.
28. Nothwehr F, Yang J. Goal setting frequency and the use of behavioral
strategies related to diet and physical activity. Health Educ Res. 2007;22:
532–8.
29. Glasgow RE, Emont S, Miller DC. Assessing delivery of the five “as” for
patient-centered counseling. Health Promot Int. 2006;21:245–55.
30. Schlair S, Moore S, Mcmacken M, Jay M. How to deliver high quality obesity
counseling using the 5As framework. J Clin Outcomes Manag. 2012;19:221–9.
31. Vallis M, Piccinini-Vallis H, Sharma AM, Freedhoff Y. Clinical review:
modified 5 as: minimal intervention for obesity counseling in primary
care. Can Fam Physician. 2013;59:27–31.
32. Jay M, Gillespie C, Schlair S, Sherman S, Kalet A. Physicians’ use of the 5As in
counseling obese patients: is the quality of counseling associated with
patients’ motivation and intention to lose weight? BMC Health Serv Res.
2010;10:159.
33. Serdula MK, Khan LK, Dietz WH. Weight loss counseling revisited. JAMA.
2003;289:1747–50.
34. Jay MR, Gillespie CC, Schlair SL, Savarimuthu SM, Sherman SE, Zabar SR, et
al. The impact of primary care resident physician training on patient weight
loss at 12 months. Obesity (Silver Spring). 2013;21:45–50.
35. KSH Y, Pollak KI, Østbye T, Krause KM, Michener JL. Primary care: is there
enough time for prevention? Am J Public Health. 2003;93:635–41.
36. Levine DM, Savarimuthu S, Squires A, Nicholson J, Jay M. Technologyassisted weight loss interventions in primary care: a systematic review. J
Gen Intern Med. 2015;30:107–17.
37. Jay M, Gillespie C, Ark T, Richter R, McMacken M, Zabar S, et al. Do internists,
pediatricians, and psychiatrists feel competent in obesity care? Using a needs
assessment to drive curriculum design. J Gen Intern Med. 2008;23:1066–70.
38. Ajzen I. The theory of planned behaviour: reactions and reflections. Psychol
Health. 2011;26:1113–27.
39. Bodenheimer T, Handley MA. Goal-setting for behavior change in primary
care: an exploration and status report. Patient Educ Couns. 2009;76:174–80.
40. Damschroder LJ, Lutes LD, Goodrich DE, Gillon L, Lowery JC. A smallchange approach delivered via telephone promotes weight loss in veterans:
results from the ASPIRE-VA pilot study. Patient Educ Couns. 2010;79:262–6.
41. Czajkowski S, Powell L, Adler N, Naar-King S, Reynolds K, Hunter C, et al.
From ideas to efficacy: the ORBIT model for developing behavioral
treatments for chronic disease. Health Psychol. 2015; Epub
42. Jay M, Chintapalli S, Squires A, Mateo KF, Sherman SE, Kalet AL. Barriers and
facilitators to providing primary care-based weight management services in
a patient centered medical home for veterans: a qualitative study. BMC Fam
Pract. 2015;16:167.
43. Jay M, Mateo KF, Squires A, Kalet A, Sherman SE. Military service and other
socioecological factors influencing weight and health behavior change in
overweight and obese Veterans: a qualitative study to inform intervention
development within primary care at the United States Veterans Health
Administration. BMC Obes. 2016;3:5.
44. Jaspers MWM. A comparison of usability methods for testing interactive
health technologies: methodological aspects and empirical evidence. Int J
Med Inform. 2009;78:340–53.
45. U.S. Department of Veteran Affairs. Veteran population - National Center for
veterans analysis and statistics. https://www.va.gov/vetdata/Veteran_
Population.asp. Accessed 25 May 2017.
46. Wayne N, Ritvo P. Smartphone-enabled health coach intervention for
people with diabetes from a modest socioeconomic strata community:
single-arm longitudinal feasibility study. J Med Internet Res. 2014;16:e149.
47. U.S. Department of Veteran Affairs. MOVE!11 Questionnaire. http://www.
move.va.gov/move11.asp.
48. Perez HR, Nick MW, Mateo KF, Squires A, Sherman SE, Kalet A, Jay M.
Adapting a weight management tool for Latina women: a usability study of

Mateo et al. BMC Health Services Research (2018) 18:47

49.

50.

51.

52.
53.
54.
55.

56.

57.
58.
59.

60.
61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

the veteran health Administration’s MOVE!23 tool. BMC Med Inform Decis
Mak. 2016;16:128.
Tsai H-YS, Shillair R, Cotten SR, Winstead V, Yost E. Getting grandma online:
are tablets the answer for increasing digital inclusion for older adults in the
U.S.? Educ Gerontol. 2015;41:695–709.
Smith PH, Homish GG, Barrick C, Grier NL. Using touch-screen technology to
Assess smoking in a low-income primary care clinic: a pilot study. Subst Use
Misuse. 2011;46:1750–4.
Nielsen J. A mathematical model of the finding of usability problems.
In: Proceedings of ACM INTERCHI’93 conference. Amsterdam; 1993.
p. 206–13. http://www.nngroup.com/articles/why-you-only-need-to-testwith-5-users/.
Faulkner L. Beyond the five-user assumption: benefits of increased sample sizes
in usability testing. Behav Res Methods Instrum Comput. 2003;35:379–83.
JMCMC B. Usability testing: a review of some methodological and technical
aspects of the method. Int J Med Inform. 2010;79:e18–23.
Fonteyn ME, Kuipers B, Grobe SJ. A description of think aloud method and
protocol analysis. Qual Health Res. 1993;3:430–41.
Olmsted-Hawala EL, Murphy ED, Hawala S, Ashenfelter KT. Think-aloud
protocols: a comparison of three think-aloud protocols for use in testing
data-dissemination web sites for usability. In: Proceedings of the 28th
international conference on human factors in computing systems. ACM;
2010. p. 2381–90.
Patel VL, Kaufman DR. Cognitive Science and Biomedical Informatics. In:
Shortliffe EH, Cimino JJ. (eds) Biomedical Informatics. Health Informatics.
New York: Springer; 2006.
Lewis JR. Usability testing. In: Salvendy G, editor. Handbook of human factors
and ergonomics. 4th ed. New York: John Wiley & Sons; 2012. p. 1267–312.
Ericsson KA, Simon HA. Protocol analysis: verbal reports as data. Cambridge:
The MIT Press; 1993.
International Organization For Standardization. International ergonomic
requirements for office work with visual display terminals ( VDTs ) - part 11:
guidance on usability. 1998; https://doi.org/10.1038/sj.mp.4001776.
Doran GT. There’s a S.M.a.R.T. Way to write management’s goals and
objectives. Manag Rev. 1981;70 11(AMA Forum):35–6.
R Development Core Team. R: a language and environment for statistical
computing. R foundation for statistical Computing 2013;739. http://www.rproject.org. Accessed 9 Jul 2014.
Kok G, Gottlieb NH, Peters G-JY, Mullen PD, Parcel GS, Ruiter RAC, et al. A
taxonomy of behaviour change methods: an intervention mapping
approach. Health Psychol Rev. 2016;10:297–312.
Elsman EBM, Leerlooijer JN, Ter Beek J, Duijzer G, Jansen SC, Hiddink GJ, et
al. Using the intervention mapping protocol to develop a maintenance
programme for the SLIMMER diabetes prevention intervention. BMC Public
Health. 2014;14:1108. https://doi.org/10.1186/1471-2458-14-1108.
Dalum P, Brandt CL, Skov-Ettrup L, Tolstrup J, Kok G. The systematic
development of an internet-based smoking cessation intervention for
adults. Health Promot Pract. 2016;17:490–500.
Lin P-H, Intille S, Bennett G, Bosworth HB, Corsino L, Voils C, et al. Adaptive
intervention design in mobile health: intervention design and development
in the cell phone intervention for you trial. Clin Trials. 2015;12:634–45.
Yardley L, Williams S, Bradbury K, Garip G, Renouf S, Ware L, et al.
Integrating user perspectives into the development of a web-based
weight management intervention. Clin Obes. 2012;2:132–41.
Cafazzo JA, Leonard K, Easty AC, Rossos PG, Chan CT. The user-centered
approach in the development of a complex hospital-at-home intervention.
Stud Health Technol Inform. 2009;143:328–33.
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;60:243–51.
Yardley L, Morrison L, Bradbury K, Muller I. The person-based approach to
intervention development: application to digital health-related behavior
change interventions. J Med Internet Res. 2015;17:e30.
Van Velsen L, Wentzel J, Van Gemert-Pijnen JE. Designing eHealth that
matters via a multidisciplinary requirements development approach. JMIR
Res Protoc. 2013;2:e21.
Webb J, Foster J, Poulter E, Research WCRFI for C, Parkin DM, Davies NJ, et al.
Increasing the frequency of physical activity very brief advice for cancer
patients. Development of an intervention using the behaviour change wheel.
Public Health. 2016;133:45–56.

Page 14 of 14

72. Kremers S, Reubsaet A, Martens M, Gerards S, Jonkers R, Candel M, et al.
Systematic prevention of overweight and obesity in adults: a qualitative and
quantitative literature analysis. Obes Rev. 2010;11:371–9.
73. Bradbury K, Dennison L, Little P, Yardley L. Using mixed methods to
develop and evaluate an online weight management intervention. Br J
Health Psychol. 2015;20:45–55.
74. Sutton S. The contribution of behavioural science to primary care research:
development and evaluation of behaviour change interventions. Prim
Health Care Res Dev. 2011;12:284–92.
75. Khaylis A, Yiaslas T, Bergstrom J, Gore-Felton C. A review of efficacious
technology-based weight-loss interventions: five key components. Telemed
J E Health. 2010;16:931–8.
76. Cherrington AL, Willig AL, Agne AA, Fowler MC, Dutton GR, Scarinci IC.
Development of a theory-based, peer support intervention to promote
weight loss among Latina immigrants. BMC Obes. 2015;2:17.
77. Peterson JC, Czajkowski S, Charlson ME, Link AR, Wells MT, Isen AM, et al.
Translating basic behavioral and social science research to clinical
application: the EVOLVE mixed methods approach. Special Issue: Behavioral
Medicine and Clinical Health Psychology. 2013;81:217–30.
78. Unrod M, Smith M, Spring B, DePue J, Redd W, Winkel G. Randomized
controlled trial of a computer-based, tailored intervention to increase
smoking cessation counseling by primary care physicians. J Gen Intern Med.
2007;22:478–84.
79. Bennett GG, Warner ET, Glasgow RE, Askew S, Goldman J, Ritzwoller DP, et
al. Obesity treatment for socioeconomically disadvantaged patients in
primary care practice. Arch Intern Med. 2012;172:565–74.
80. Wadden TA, Volger S, Sarwer DB, Vetter ML, Tsai AG, Berkowitz RI, et al. A
two-year randomized trial of obesity treatment in primary care practice. N
Engl J Med. 2011;365:1969–79.
81. Appel LJ, Clark JM, Yeh H-C, Wang N-Y, Coughlin JW, Daumit G, et al.
Comparative effectiveness of weight-loss interventions in clinical practice. N
Engl J Med. 2011;365:1959–68.
82. National Committee for Quality Assurance. The future of patientcentered medical homes Foundation for a Better Health Care System.
https://www.ncqa.org/Portals/0/Public%20Policy/2014%20PDFS/The_
Future_of_PCMH.pdf.
83. Gray NM, Allan JL, Murchie P, Browne S, Hall S, Hubbard G, et al. Developing
a community-based intervention to improve quality of life in people with
colorectal cancer: a complex intervention development study. BMJ Open.
2013;3:e002596.
84. Iribarren SJ, Beck SL, Pearce PF, Chirico C, Etchevarria M, Rubinstein F.
mHealth intervention development to support patients with tuberculosis. J
Mob Technol Med. 2014;3:16–27.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

