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BACKGROUND: A patient’s self-management of chronic
disease is influenced in part by their explanatorymodel of
illness (EMI) and daily lived experiences (DLE). Unfortu-
nately, assessing patient’s EMI andusing this information
to engage patients in chronic illness self-management
continues to be a challenge.
OBJECTIVE: BHealth mind mapping^ (HMM) is a novel
process that captures a patient’s EMI and DLE through
the use of a graphic representation of ideas. We aimed to
explore patient’s experiences using HMM.
DESIGN: Qualitative study utilizing semi-structured
interviews.
PARTICIPANTS: Adult patients with uncontrolled type 2
diabetes from a primary care clinic.
APPROACH: A facilitator guided 20 participants through
the process of developing a health mind map. Subse-
quently, each participant completed a semi-structured
interview about their experience with the process and
perceptions about how their maps could be used. The
process and interviews were video and audio recorded.
We conducted a content analysis of the maps and a the-
matic analysis, using an inductive approach, of the inter-
view data.
RESULTS: Participants explored awide range of EMs and
DLEs in their HMM process. Participants reported that
the HMM process (1) helped to develop insight about self
and illness; (2)was a catalyst forwanting to take actions to
improve illness; and (3) represented an opportunity to
actively share illness experiences. They reported potential
uses of the map: (1) to communicate about their illness to
others in their social network; (2) to communicate about
their illness to providers; (3) to help others with diabetes
manage their illness; and (4) to encourage ongoing en-
gagement in diabetes self-care.
CONCLUSIONS: Participants reported that HMM helped
them develop new insight about their illness and was a
catalyst for encouraging them to take control of their

illness. HMM has the potential to facilitate communica-
tion with providers and engage patients in collaborative
goal setting to improve self-care in chronic illness.
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INTRODUCTION

Patients with chronic illnesses like diabetes face significant
challenges with self-management.1 Self-management for pa-
tients with diabetes mellitus include monitoring daily glucose
levels, regulating medications, exercise, and diet in the context
of their work, home, and leisure lives.2 These activities repre-
sent a significant challenge for many patients, especially those
with limited social support, time constraints, and limited
health literacy.3, 4 Different approaches have been proposed
to improve self-management, however they have been shown
to have minimal clinical impact and to not be sustained by
patients in the long term.5–9

Two key factors associated with successful self-
management are patient’s explanatory models of illness
(EMI) and patients’ daily lived experiences (DLE).10 EMIs
refer to how people understand the causes and mechanisms of
an illness, as well as how they perceive the course of their
illness, their symptoms, and effects of treatment.10, 11 DLE
refer to the patient’s social context, routines, habits, and com-
peting health problems.10 Providers who understand their
patient’s EMI and DLE could be more effective at personaliz-
ing treatments, educating patients using language that is salient
and that patients can understand, and validating patient’s emo-
tional states.12, 13 Different methods have been proposed to
elicit EMIs and DLEs.10, 14–17 Drawing is one method used to
explore how patients think about their illness.17–21 Patients
drawings give an opportunity to explore patient’s beliefs and
perceptions about their illness and the treatment they are
receiving.17, 18 Despite their significance, using drawings to
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assess patients’ perceptions are not systemically used in clin-
ical care. Thus, it is important to develop novel approaches
that can be integrated into routine patient care so clinicians can
understand and address the social and behavioral aspects of
their patients’ illnesses.
One novel approach is the use of health mind mapping

to elicit patients’ EMI and DLE. Health mind mapping
(HMM) is a process developed by the principal investiga-
tor (PI) based on the concept of mind mapping—a Bvisual,
non - l i near r ep re sen ta t ions o f ideas and the i r
relationships^22 that was formally developed by Tony
Buzan.23 HMM consists of exploring patients’ perceptions
by asking them questions using a semi-structured inter-
view and organizing answers by drawing a Bmind map.^
The semi-structured interview includes 14 domains de-
rived and adapted from Kleinman’s EMI questions,24 cul-
tural formulation interview,25 and from a study that
assessed explanatory models of diabetes.26 The semi-
structured questions are included in Appendix 1. After
the interviewer asks each question, the patient uses mind
mapping to organize the answers. The final product of
asking the semi-structure interview questions and organiz-
ing the answers using mind mapping is called a health

mind map. The structure of a health mind map has three
basic elements as illustrated in Figure 1: (1) central idea
(represented by the patient’s body); (2) parent branches;
and (3) child branches. In HMM, the focus is on patients’
experiences of their health and illness. The end product is
a graphic depiction of the patient’s EMI and DLE that
belongs to the patient and can be taken home and shared
with friends, family, or care providers. The aim of the
study was to examine how patients engage with and
experience HMM and how this process is viewed by
patients for their diabetes self-management.

METHODS

Participants and Recruitment

We recruited patients from primary care clinics at Boston
Medical Center (BMC). All patients were adults (> 18 years
old) with inadequately controlled diabetes type 2 (hemoglobin
A1C > 7), spoke English or Spanish, and reported they could
read and write in either language. Patients who were blind,
cognitively impaired, or otherwise unable to consent

Fig. 1 Health mind map structure. The central idea represents the main topic of the mind map; parent branches represent ideas related to the
central idea, and child branches represent ideas related to the parent branches.
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independently were excluded. This study was approved by the
Institutional Review Board (IRB) at BMC.
Primary care providers identified patients that met criteria

and obtained permission for study staff to contact potential
participants and provide a brief explanation about the study.
Patients who agreed to participate were provided written in-
formed consent and completed a brief demographic question-
naire before they started HMM.

Procedures

A HMM trained facilitator met privately with each participant
and guided the process. Facilitators were two medical assis-
tants (MA), one care coordinator (CC), and one research
assistant (RA). Each one of the facilitators was individually
trained in a single session by the PI in how to guide research
participants to develop the maps. The training time for each
facilitator varied between 40 and 60 min. In order to check for
consistency, the PI checked the maps developed during the
individual session to confirm that basic elements (central idea
and branches) were included.

HMM Facilitation Process

The facilitator (MA, CC, or RA depending of their availabil-
ity) guided the patient to develop a health mind map. The
patient was first asked to draw a representation of their body
(central idea) in the center of a blank sheet of paper. After
drawing the central idea, the facilitator asked the patient semi-
structured questions (Appendix 1) to elicit their perspectives
regarding their illness.While the patient verbally answered the
questions, the facilitator asked the patient to write down their
answers in just a few words using the mind mapping tech-
nique. The last question asked the patient to identify and circle
one area in their maps that they would like to work on.

Data Collection

Qualitative Interview. After completing HMM with the
assistant, participants underwent a semi-structured quali-
tative interview with the PI. Sample questions are provid-
ed in Table 1. The interview was recorded and transcribed
verbatim and covered questions in four areas—experience
of participation, perceptions of what was meaningful

about HMM, potential uses of HMM and how they might
share the maps with others (see Table 1). At the end of the
interview, the maps were copied and the original was
given to the participant. Participants received a $20 cer-
tificate for their participation.

Data Analysis

We conducted a content analysis of all maps to identify what
types of information and thoughts patients demonstrated in
each of the domains. We reviewed HMM and synthesized
words into broader categories. Qualitative interviews were
transcribed verbatim. Transcriptions were uploaded to
NVIVO version 11. We conducted a thematic analysis using
an inductive approach at a semantic level to identify how
patients perceived and were impacted by the process.27 Two
of the authors (PB, CC) independently read and coded two
participant transcripts, then met to compare and discuss sim-
ilarities and differences in definitions of codes. Initial code
definitions were then reviewed with a third investigator (BB).
Afterwards, the two (PB, CC) investigators inductively coded
five interviews concurrently to develop one master code list,
and then the remaining interviews were independently coded.
The coders met frequently to discuss coding progress and
resolve any differences. Finally, when coding was completed,
all three investigators met to discuss and synthesize codes into
broader themes.

RESULTS

In total, 20 participants completed the HMM process and
qualitative interview. The majority were female (65%), aged
41–74 and had mixed levels of education. Characteristics of
participants are displayed in Table 2. Analysis of interviews
resulted in thematic saturation after 20 interviews.

Table 1 Semi-structured Sample Questions

Topic Participant interview guide

Experience of participation What was it like for you to do the
health mind map?

Perception of what was
meaningful about HMM

Did you learn anything new about
yourself and your diabetes from doing
the health mind map?

Potential uses of health mind
maps

Now that you have finished your map:
What do you think you might do with it
in the future?

Sharing the Health Mind
Map

What do you think about sharing your
map with somebody else?

Table 2 Participant Characteristics

Age
Range 41–74
Mean 59.25
Sex
Male 7
Female 13
Race
African American 16
White 2
Hispanic 2
Educational Status*
Elementary school 1
Some high school 3
High school graduate 8
Some college/technical school 1
Completed college 4
Some graduate school 1
Hemoglobin A1C
Range 7.1–12.2
Mean 8.9

*Data missing for two participants
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Figure 2 is an example of a map developed by one partic-
ipant. Her map shows how transportation represents a barrier
to control of her illness. It is important to note that by using
EMI questions as prompts, she depicted both domains of her
EMI (e.g., thinking that weight, pregnancy, food are causes of
her DM), and concepts that relate to her DLE (e.g., taking
classes, exercising). This participant selected BWEIGHT^ as
the area on her map that she wanted to work on. This example
is similar in content to others’ maps in each domain, and the
content analysis of other participants’ maps is shown in
Table 3.
Mostly, patients were positive about their experience. Only

one participant did not want to take her map home because she
felt it reminded her of negative emotions associated to her
illness. Participants reported HMM was beneficial in several
ways. They described an impact on their awareness about their
illness, with the potential to transform their approach to man-
aging their diabetes. Participants discussed two primary do-
mains regarding HMM: (A) perceptions of the process itself,
and (B) the potential use of health mind maps in the future.

Participant Perceptions About Health Mind
Mapping Process

Three main themes emerged to illustrate how participants
viewed HMM: (1) HMM helps to develop insight about self
and illness; (2) HMM can be a catalyst for wanting to take
actions to improve illness; and (3) It can be an opportunity to
actively share illness.

1. HMM helps to develop insight about self and illness:

Participants perceived that HMM helped them formu-
late and exhibit perspectives and knowledge regarding
their diabetes that were in their mind, yet not fully
acknowledged.

I’ll have something to look at to be more focused
on. I mean, this is like looking in a mirror, if you
ask me. It’s like a mirror image, because you can’t
see this if you look in the mirror, but if I put this
on my mirror then I could see it, and I can read it.
(V10)

Fig. 2 Health mind map of a middle-aged female with obesity and diabetes.

1695de la Vega et al.: Using Health Mind MappingJGIM



The participant expressed that seeing the finalized map
(Fig. 2) made her aware that her knowledge about diabetes
was much more extensive than what she initially thought.
Other participants expressed that besides externalizing per-

spectives and ideas it also helped them express feelings and
fears about their illness. In response to a question about what
she would tell others about the process, one woman replied:

No one has ever asked me these questions, so that
enabled me to go as deep as I did, being honest and
looking at it on paper. Inform them that the person
might have to do some soul searching. (V2)

By talking and writing about the meaning of her illness,
HMM represented an opportunity not only to discuss the
different areas of her EMI, but also an opportunity to bring
her feelings to the surface.

2. HMM can be a catalyst for wanting to take actions to
improve illness:
Beyond gaining some insight into the meaning of their
illness, participants went further to describe how the
HMM process was a catalyst for them to want to engage
in healthy behaviors.

It was hard because I’m seeing myself writing this stuff
down and—like when I’m at home, I don’t think about
stuff like that. So for me to come here and sitting here,
write this stuff down, now I get it, that I have to like
take control of my diabetes. I can’t let diabetes control
me. (V9)

This participant had not reflected on these areas before.
Through HMM, the participant had the opportunity to reflect
by verbally answering questions and by synthesizing and
writing the information on the paper using the mind mapping
technique. This opportunity for reflection seemed to engage

participants towards an intention to change behaviors to
achieve better control of their illness.

3. Opportunity for participants to actively share their
illness:
The participants described feeling more active in this
process, contrasting it with other educational programs
in which they had previously participated.

It’s more meaningful to write it, instead of just hearing
it, you know? I mean, it becomes more embedded-
wise, because you can look at it. I mean, just if I’m in
a classroom, and somebody is talking about it, you just
sit in there. Your mind could be wandering somewhere
else. Because they’re speaking, you know? But this
way, I had the chance to be active, because I had to put
my mind to what I’m doing on paper. (V10)

Writing down ideas about her illness gave this participant a sense
of being involved in a meaningful activity, and as a consequence,
she felt engaged in the process, through actively talking, writing
and synthesizing her perspectives on diabetes. Actively develop-
ing a visual tool seems to help participants get more involved in
the process of sharing their illness compared to other interviews
or group visits where they seemed to feel like passive participants.

Moving Beyond the Process—Participant
Reports of the Potential Use of Health Mind
Maps in the Future

When asked about what they might do with their health mind
maps, four main themes emerged: (1) Communicate their
illness to others in their social network; (2) Communicate
about their illness to providers; (3) Share to help others with
diabetes; (4) Use to encourage ongoing engagement in diabe-
tes self-care.

& Using it to communicate their illness to others in their
social network:

Almost all participants indicated that they would use their
maps to share their illness with others in their social network,
either to help them understand what they are going through or
to elicit help from them.

My husband [whom she would like to share the HMM
with]. Just so that he’d be aware of what it is being
diabetic and how I feel or how I was able to map it out.
That way he might understand. (V6)

These reflect how important it is to the participants to make
others aware about what they are going through because of
their illness. These participants indicated that having a written
document that depicts their perceptions about diabetes could
help them have an outline that can facilitate the sharing pro-
cess with others.

Table 3 Analysis of Health Mind Map Content

Explanatory model of
illness domain

Examples of participant responses

Meaning Threat to life*; torment/ruin family
Perception of control Uncontrolled*
Cause Poor diet*, weight gain*; lack of sleep
Symptoms Feeling sad/down*, weight gain*, eye

problem*; thinking about diabetes all the
time

Complications Death*, heart damage*, losing limbs*;
losing freedom

Monitoring Checking blood sugar*, A1c*; amount of
water to drink

Treatment Diet*, medications*, avoiding all
medications, they are bad for you

Support Doctor*, family*; books
Barriers Money*, stress*; thinking about diabetes

all the time
Fears Loss of body parts*; feeling stress for not

controlling diabetes

*Five or more participants wrote as a response in their health mind map
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& Communicating their illness to providers:
Other participants said that using the maps would also facili-
tate sharing their understandings of diabetes with their
providers.

They [providers] will get an understanding of where
I'm at with my—with my diabetes, you know. Because
I thinkmaybe, you know, that they think I don’t care, or
it’s just a game or something, you know. I do care. I
like to—I like—I like the knowledge. (V14)

This participant and others in the study valued the impor-
tance of having the provider understand her perceptions re-
garding diabetes. The purpose was twofold. First, sharing
would make the provider aware of the different domains that
affect their diabetes. Second, sharing the HMM would dem-
onstrate how committed she was regarding the treatment plan.
Participants indicated that they could use this tool to demon-
strate providers that they care, are engaged and want to better
manage their illness.

& Sharing to help others with diabetes:
A number of participants mentioned they would like to use
their HMM to teach others in their social networks who have
diabetes about managing their illness.

My brother has diabetes and I would tell them to take a
look at that and see, ask them where they might be
having problems. And tell them what I do about it
when I have problems, the same problems.
(V13)Participants expressed enthusiasm for using their
maps as a tool to facilitate sharing of their experiences
and knowledge about diabetes management with
others. HMM provide a platform for discussion and
thus could be used as an education tool amongst dia-
betic peers.

& Empowering ongoing engagement in diabetes self-care:
Participants expressed that having this tool at home could help
them engage with their daily self-management tasks related to
their illness.

I’ll have it as a stepping stone, a learning tool, you
know? I think – like I said, I think I’ll just put it on the
refrigerator, so, you know, like I will see it all the time,
every time I go in the refrigerator, I will be able to look
at it. (V1)Participants expressed the challenge of taking
action and staying the course on their self-care activi-
ties. They saw the maps as a constant reminder of what
they should and should not do to manage their diabetes

and help them better engage with ongoing self-
management.

Participants’ active engagement in responding to questions
by drawing the map seemed to facilitate future reflection on
their progress towards their goals for self-management. Par-
ticipants also said that the act of producing the map encour-
aged them to continue to reflect on progress towards their
goals. They further expressed that having new perspectives
about their illness or just being aware of all the domains could
empower them to start developing new goals to better control
their illness. Additionally, participants stated that keeping the
map where they could see it regularly would remind them
about their diabetes and encourage further reflection, learning,
and engagement in self-management.

DISCUSSION

Patients felt that Health Mind Mapping helped them gain
clarity about their illness perspectives. In addition, patients
viewed HMM as a process that could help them develop a
sense of responsibility for their own life and illness. Using this
novel approach has the potential to facilitate patient engage-
ment in self-management, a key to improving diabetes
outcomes.
HMM participants gained insight about their Diabetes by

having the opportunity to describe the meaning and experi-
ences associated with their illness. Participants described
gaining increased insight into their diabetes through engaging
in the HMM process. HMM uses two different cognitive
activities to explore illness perceptions: drawing and writing.
Prior studies using drawing techniques to capture illness per-
ceptions have also reported that drawing helps patients make
sense of what they felt by creating a space for reflection and
even playfulness.20, 21 Prior research on expressive writing in
which participants explore one’s innermost thoughts and feel-
ings28 through written narrative showed that this activity
helped patients in the process of self-understanding.29, 30

However, patients with limited education and health literacy
may not be able to complete written narrative. Our study
shows that HMM was viewed as a form of expressive writing
and drawing that helped participants share deep emotions
regarding their illness. Yet, HMM does not require a tradition-
al narrative approach; indeed, the Bmind mapping^ technique
has been used effectively in childhood education.31 Thus, in
theory, HMM could be an important component of interven-
tions across health literacy levels. Future studies that use
HMM should aim to include broader health literacy levels in
order to clearly understand if patients with lower levels of
education or health literacy are able to perform this process.
Other studies of EMIs questionnaires mainly concentrate on
exploring the answers to these questions; our study advances
the literature by also exploring patients’ perceptions of the
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experience of completing such questionnaires and how they
might use the information in the future.
Participants who engaged in HMM viewed the maps as a

mechanism for sharing their illness experience with their
providers and for helping providers understand their own
commitment to self-management. HMM is novel as it offers
patients an opportunity to reflect about their illness and also
creates a tangible tool that can be longitudinally shared with
others. Similarly, prior studies have shown that visual repre-
sentations of illness helped patients to communicate informa-
tion to others in a format that suited their style.20 It is well
known that traditional patient–provider interactions are usual-
ly asymmetric and characterized by the provider being the
main driver of the conversation.32 If the patients’ willingness
to share their maps translates into actually sharing their view
of their illness with providers, this could create opportunities
for new power dynamics. This could also translate into pa-
tients feeling more empowered to participate in shared deci-
sion making. Future studies are needed to look into the actual
effects that HMM could have on patient–provider dynamics
and interactions between patients and their social network.
In our study, participants expressed that HMM functioned

as a catalyst for wanting to take actions to improve their
illness. Prior studies have shown how expressive writing gave
individuals a sense of control over their lives and improved
attitudes and resilience towards their illness.33, 34 Our partic-
ipants expressed that HMM could help them accomplish and
develop new goals related to their illness. A possible explana-
tion of this potential effect is that HMM gave patients the
opportunity to reflect on their illness and goals differently by
developing a graphic depiction that mirrors their thought
process. Having the option to take their map home could
provide further opportunities to reflect and develop new goals
and strategies to improve control of their illness. Future re-
search is needed to assess if the sense of empowerment that
our patients reported they achieved through HMMwill persist
over time. As our results are only based on participant’s self-
reported behavior changes (e.g., wanting to eat healthier or
planning to start exercising), it will also be important to
understand if this sense of empowerment will translate into
changes in their behavior.
Many interventions to improve self-management require a

significant amount of resources in order to be adequately
implemented. It is thus notable that the HMM facilitators were
non-medical personnel and were effectively trained with a 1-h
session. As participants did not develop their Health Mind
Maps during their regular care, further studies are needed to
test if HMM is a feasible process that could be implemented in
the regular care of patients with chronic diseases.
None of the participants mentioned disadvantages that

could be related to the HMM process. During the analysis of
the recordings and videos, we noticed that participants had
some initial trouble understanding how to use mind mapping
technique. By the end of the process, however, participants

seemed to have acquired the skills to continue drawing their
health mind maps independently.
There are several limitations to our study. The PI and

developer of HMM obtained consent for the study and
interviewed the participants. This could have biased the
participants’ answers towards reporting positive percep-
tions regarding HMM during the interview. Although our
goal was to develop a process that could give a voice to
patients across health literacy levels, we excluded partic-
ipants in this study who reported that they could not read
and write. Future research is needed to examine HMM for
people with more limited literacy skills. It is important to
mention that almost all participants were African Ameri-
can (AA), as this is the population served at the study
clinic. Race and ethnicity was not a focus of the study;
however, future work might explore differences in process
and maps for different groups. Even though most of the
facilitator–participant encounters were racially discordant,
most of the participants mentioned feeling comfortable
discussing their illness with facilitators. Another limitation
was the fact that our analysis of the HMM process was
mainly based on participant’s perceptions. Even though
participants stated that they would like to continue using
HMM during their care, we did not follow up with them
to ask how and why they ended up using or not using it. It
is also unclear if the empowerment gained at the end of
the process will persist when the participants get back to
their lives. While these findings are promising, future
work is needed to ascertain if HMM leads to changes in
self-care and outcomes.
Exploring patients’ perceptions of their illnesses and the

context in which they manage their illness is critical to foster-
ing better chronic illness self-management. Our findings sug-
gest that HMM could potentially be a standard structured
process to collect important information about the patient’s
EMI and DLE. Additionally, it could help patients to gain
insight into their illness and empower them to follow and
improve their self-management skills. HMM could act as an
aid to help patients feel empowered to share information with
their providers and their social network. Even further, our
participants described the possibility of using health mind
maps as a means to help others engage in improving their
own health.
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