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Background: Having multiple chronic conditions (MCCs) is the most common health condition
in older adults. The management of each condition presents many challenges. A key factor in
patients’ ability to manage their own health care is their level of health literacy.

Purpose: The purpose of this mixed analysis study was to elucidate the experience of older
adults living with MCCs and identify associations among the experiences to determine targets
for future mobile health (mHealth) interventions focused on MCCs and health literacy.
Participants and methods: Using the Abilities, Skills, and Knowledge Model as a frame-
work, semi-structured interviews were completed with 25 older adults in English and Spanish.
Interviews were analyzed using inductive thematic analysis and hierarchical cluster analysis.
Results: The main themes from these results included 1) Reflections of chronic disease; 2) Emo-
tional aspects of chronic disease; 3) Physical barriers to well-being; 4) Quality-of-care factors;
and 5) Cognitive strategies for self-management. Qualitative results highlighted the importance of
a multi-targeted approach to chronic disease self-management (CDSM). Cluster analysis identi-
fied associations within the qualitative data, revealing the importance of the subthemes related
to coping with pain and the impact of the patient—provider relationship on treatment adherence.
Conclusion: Results support the utility of mHealth interventions to improve health literacy
and promote CDSM.

Keywords: multimorbidity, mHealth, self-management, qualitative, cluster analysis, treatment
adherence

Introduction

Multiple chronic conditions

As the population ages in many developed countries, persons with multiple chronic
conditions (MCCs) become a larger proportion of older adults. Having MCCs or
multimorbidity, that is, more than one chronic health condition, is one of the most
common chronic conditions in older adults.!? Between 1985 and 2005, the prevalence
of chronic diseases doubled and the number of patients with four or more chronic
conditions increased by 300% in the USA.? Older persons with MCCs have to cope
with a complex array of medications, dietary and exercise recommendations, relations
with health care providers, and insurance regulations in caring for their health.*> These
demands arise in the context of greater requirements for patients to manage their own
health care, as hurried providers spend less time providing education and support.' In
2001, the Institute of Medicine (IOM) published a landmark report emphasizing the
complex needs of people living with MCCs.? Since the release of the report, there has
been little progress in the development of effective care models for this population.
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Research suggests that practicing clinicians are uncertain
about utilizing disease-specific guidelines with their older
patients with multiple conditions.® The need to help patients
manage MCCs is clear, but precisely how to address this need
requires further investigation. More empirical evidence, clear
guidelines, and effective approaches should be available to
improve quality of care.®

By itself, providing the highest quality of care will not
guarantee improved health outcomes for people with MCCs.
Positive outcomes require patients to be active participants
in their care. Self-management relates to “the tasks that indi-
viduals must undertake to live well with one or more chronic
conditions”.” While specific health conditions may require
specific management skills (eg, checking one’s blood sugar in
diabetes), common issues such as fatigue, depression, stress,
sleep disturbance, and treatment adherence cut across illnesses
and can be addressed in a single intervention. Several chronic
disease self-management (CDSM) interventions have been
developed and tested.*'' However, the reach of these interven-
tions is limited due to the in-person group format that makes it
less accessible for persons with limited time or transportation.

Mobile health
There is a need to improve the delivery of health and
social services for older adults with MCCs. Mobile health
(mHealth) is a medical and public health practice supported
by mobile devices such as mobile phones, patient-monitoring
devices, personal digital assistants, and other wireless
devices.!” mHealth has the potential to increase access to
CDSM interventions since its applications can provide infor-
mation and build skills without the limitations of time of day
or physical location.”* Additional benefits include reaching
people in resource-poor settings, delivering interventions to
large numbers of people, and claiming people’s attention
when it is most relevant.'*

mHealth studies within vulnerable populations have
shown promise to engage patients in self-management.
A systematic review of diabetes self-management via cell
phones found that providing personalized advice and sup-
port delivered through a cell phone can help avoid diabetes
symptoms by providing timely treatment adjustments and can
lead to improved health outcomes.'* Despite this evidence,
relatively few studies of mHealth interventions have included
vulnerable populations or specifically tailored programmatic
aspects to fit the cultural, linguistic, literacy/numeracy, or
other needs of marginalized groups.'®

Additional research demonstrated that a computer-
delivered tailored information intervention targeting health

literacy could improve disease-related conceptual knowledge
and medication adherence.'”!® Designed to be deployed either
as an information kiosk in a clinical office or on the Internet,
there is research to support that it could be cost-effective
in improving patients’ health literacy and adherence." It
is not clear if the interactive, computer-delivered, multi-
media approach is effective in improving CDSM skills in
persons with low baseline levels of health literacy who
especially need CDSM information and skills.

Health literacy

A key factor in patients’ ability to manage their own health
care is their level of health literacy.?” Health literacy refers
to the individuals’ ability to acquire, understand, and use
health information to make choices about their health care.?!
It has been related to patients’ health status in a variety of
conditions with lower levels of health literacy related to
poorer health status and outcomes.?

Health literacy is thus a key factor in older persons’ ability
to care for themselves, but troubling evidence suggests many
do not have the level of health literacy required to navigate
the health care system. The 2003 National Assessment of
Adult Literacy in the USA, for example, showed that as many
as 75 million Americans lacked health literacy that would
allow them to cope with even moderately complex health
care problems.?? Individuals belonging to racial and ethnic
minority groups and older persons were shown, on average, to
have even lower levels of health literacy. Substantial numbers
of Blacks, Hispanics, and persons 65 years of age or older
have levels below basic health literacy.? This finding implies
that these individuals will struggle to use health information
for basic self-care tasks such as following directions on how
to take a medication. Substantial research and opinion link
one’s level of health literacy to health disparities.”*?” The
IOM found that disparities in access to health care, public
health, and other services may present implications for the
population of persons with MCCs. Therefore, it is important
to understand the experience of diverse groups in order to
develop culturally appropriate interventions.?

The causes of racial and ethnic disparities in health are
complex and are, in large part, related to social and eco-
nomic influences.?®?* A need remains for an effective way
to address disparities in everyday clinical practice. Given the
relationship of health literacy to race and ethnicity and their
relationship to health status and outcomes, a possible strategy
to address disparities may be to improve the individuals’
health literacy. Several interventions have been effective in
improving health literacy.’**! These studies have employed
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diverse intervention elements ranging from changes in mode
of information delivery (eg, including icons or pictographs
to illustrate information) to providing information in video
format. However, it has been found that intervention studies
are rarely informed by a clear definition or model of health
literacy, making the relationship of the distinct intervention
elements to the overall concept unclear.

Aim

A key preliminary step in the development of a CDSM
mHealth intervention is to understand the specific skills and
knowledge that patients need to manage MCCs. This can be
achieved by gaining a sound understanding of the experiences
and challenges of living with MCCs from the perspective of
ethnically diverse older adults.

Several studies in the area of patient perceptions of MCCs
focus on clinical outcomes and evaluate effectiveness of
specific interventions from the perspective of providers and
are quantitative in nature.'' Qualitative studies on patient
perspectives report on the impact of pain and decreased
energy in completing daily activities including tasks required
to appropriately and successfully self-manage.'" Additional
studies examine specific disease topics such as symptom bur-
den, coping, health care practices, care planning, and the care
processes desired by older adults.*? Overall, the MCC popula-
tion is characterized by tremendous clinical heterogeneity;
therefore, developing a means for determining homogeneous
subgroups is an important step in an effort to improve health
status.? One step in this direction would be to examine racial
and ethnic disparities in persons with MCCs. Relatively few
studies have focused on the perspective of ethnically diverse
patients with MCCs with research in this area tending to
focus on chronic conditions in general.*** We found no
studies that aimed to identify associations within the patient
perspective data using cluster analysis. This study intends to
help fill this gap. The purpose of this mixed methods study
was to elucidate the experience of ethnically diverse older
adults living with MCCs and identify associations among
the experiences in order to determine targets for a tailored
mHealth intervention focused on MCCs and health literacy.

Participants and methods

Participants

Study recruitment methods consisted of contacting individu-
als from a previous study during which they had completed
a survey on health conditions and symptoms as well as
measures of health literacy. Purposive sampling ensured
that individuals with diverse health conditions provided a

wide range of experiences with chronic conditions. Targeted
recruitment guaranteed diversity with respect to age, gender,
race, and ethnicity. Patients signed written informed consent
forms after discussion with a member of the research team.
Each participant received a copy of the study information
for future reference.

All interviews were conducted by PhD-level members
of the research team and took place in offices located on a
university campus in south Florida. Participants received
$40 cash to compensate them for time and transportation.

Twenty-five older adults with MCCs participated in semi-
structured interviews in English (n=15) and Spanish (n=10)
between 2017 and 2018. “Older adults” were defined as those
50 and older for this study in order to find a broad range of
individuals who could provide the most generalizable results.
To be eligible to participate, individuals had to meet the fol-
lowing criteria: 1) have at least two chronic diseases, 2) be at
least 50 years old, 3) English or Spanish speaking, and 4) able
to provide informed consent. Patients with any psychiatric
or cognitive disorder impairing cognition or the inability to
provide informed consent were excluded.

Procedures

All study procedures followed a protocol approved by
the Institutional Review Board of Nova Southeastern
University. The study employed an exploratory cross-sec-
tional study design incorporating the qualitative approach
of semi-structured interviews followed by a cluster analysis
to support the identification of associations within the quali-
tative data. The qualitative approach allowed for a richer
and in-depth exploration of the CDSM experience of older
adults. Previous literature suggests that 5-25 participants are
adequate for this type of qualitative scientific inquiry.3¢3
In this study, interviews were continued until we found that
we had thoroughly explored all emergent themes raised by
the participants.

Conceptual framework and instrument

The Abilities, Skills, and Knowledge (ASK) model can
inform the development of health literacy interventions.
The model states that health literacy is a specific form of
expertise (“expert skill or knowledge; [...] know-how”) that
gives patients the capacity to obtain and use health informa-
tion in ways that ensure their desired health outcomes.>*?’
The ASK model explicitly defines this form of expertise
as depending on general cognitive abilities (eg, attention,
memory, verbal and quantitative reasoning), various skills
(eg, reading, arithmetic, information search), and conceptual
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knowledge (eg, facts about health conditions, treatments, or
health promotion). This model thus combines abilities, skills,
and knowledge in defining the complex activities involved
in obtaining and using health information to maintain or
improve one’s health.

The semi-structured interview guide used the ASK model
as a framework and was based on existing literature in the
field of CDSM.!'"*-! The guide ensured review of relevant
problems and needed skills or knowledge while providing
the flexibility to explore participants’ individual experiences.
Examples of coping abilities questions included, “What was
your reaction to hearing that you have a chronic disease?”
and “What sorts of emotional or psychological symptoms
do you have or have you experienced?”; examples of skills
questions included, “What are some of the things you do to
manage your symptoms?” and “How easy or difficult is it
for you to manage the side effects of your medications?”;
and examples of knowledge questions included, “What
tests did the doctors perform to reach a diagnosis?” and
“How well do you understand how each of your illnesses
works in your body?”.

Analyses

The English interview guide was translated to Spanish by
a native Spanish-speaking member of the research team.
Interviews were conducted in the participant’s preferred
language. They lasted ~1 hour and were audio recorded
and transcribed verbatim by a transcription company.
Spanish transcripts were then translated to English by the
same transcription company. Content was independently read
and coded by two members of the research team to uncover
and evaluate emergent themes. Reading each narrative line
by line, each reader independently selected phrases relevant
to the study aim. The two member coding team then met
via telephone conference to discuss the selected phrases and
extracted meaning units, condensing the content-rich text
into a code that highlighted the core meaning of the text.*
The codes were reviewed for consistency and refined. Any
discrepancies were resolved by consensus. The final codes
were entered into NVivo qualitative data management
software for organization and management and were further
refined.* Finally, using an iterative process the codes were
organized into themes.

Numerous codes related to specific chronic conditions
were elicited, including hypertension, high cholesterol, or
other cardiovascular disease, arthritis, diabetes, and lung
diseases. The frequency with which codes occurred together
in interviews was calculated. Using NVivo, the number

of times that participants discussed arthritis and pain in
the same coding segment was tallied. A matrix of these
co-occurrences was then exported for further analysis using
SPSS 24.0.%* Given the complexity and number of coded
segments, hierarchical clustering was used to evaluate how
codes were linked at various frequencies and to assess how
broader themes might be related to health conditions and
cross-cutting problems.* In this case, cluster analysis served
as an exploratory tool to support the identification of associa-
tions within qualitative data.

Hierarchical clustering is a technique that allows the
creation of groupings of entities based on their “distances”
from each other. In these analyses, distance was defined as
how frequently codes occurred together, so that two codes
that were frequently mentioned together would be considered
close, while those that were infrequently mentioned together
were farther away. We used a distance measure suitable for
count data, phi squared, as our data consisted of counts of
the number of times themes occurred together.*

The cluster solution was calculated by first assuming
that each code was its own distinct cluster. The two codes
that were closest were then placed together into a cluster at
a higher level in the hierarchy (Figure 1). At the next step,
either another code that was very close to the first two was
added to the cluster, or two different themes that were close
to each other but distant from others were placed into a new
cluster. This process continued until all cases were linked.
A graphical representation (dendogram) of how the clustering
proceeded facilitates understanding of how themes are linked
(Figure 1). We explored several clustering strategies and
judged that complete linkage clustering produced a solution
that was most readily interpretable and that clearly reflected
our participants’ experience.

Results

We elicited numerous codes related to specific chronic con-
ditions, including hypertension, high cholesterol, or other
cardiovascular disease, arthritis, diabetes, and lung diseases.
The five main themes for this study include 1) Reflections
of chronic disease, 2) Emotional aspects of chronic disease
(ie, anger, anxiety, depression), 3) Physical barriers to
well-being (ie, pain, fatigue, lack of sleep), 4) Quality-of-
care factors (ie, physician—patient relationship, treatment
adherence, complexity of care, the need for more informa-
tion), and 5) Strategies for self-management (ie, positive
reappraisal, self-talk, behavioral activation, faith and spiri-
tuality). Table 1 presents the demographic characteristics
of the patients in this study. There were 6 men (4 English
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Figure | Hierarchical clustering of older adults’ experiences with MCCs.

Note: Roman numerals represent a cluster of information; they were used in the figure to distinguish the groups of information from the distances, which are presented as

Arabic numerals.
Abbreviation: MCCs, multiple chronic conditions.

speaking, 2 Spanish speaking) and 19 women (11 English
speaking, 8 Spanish speaking). The five African American
participants were female. The mean age of the participants
was 72 years old (75 for English speaking, 68 for Spanish
speaking) with a range of 62—89 years. The average years
of education was 12 years with a range of 7-19 years.
The number of chronic illnesses reported ranged from one
to five with an average of two. Chronic illnesses reported
for all participants included diabetes, hypertension, cardio-
vascular disease, hyperlipidemia, asthma, arthritis, anxiety,
and chronic migraines.

Reflections of chronic disease
Patients reflected on their experiences with chronic illness in
many ways. These included mentioning them in the context

of family history, prescribed medications, or merely as a
laundry list of the ailments they tried to manage, often with
suboptimal success. Hypertension was one condition that
transcended throughout all of the patient accounts as it was
mentioned by the majority of participants:

002: Yeah, and I’ve been having high blood pressure
ever since | was about 14. It runs in my family. [African
American female, age 83 years]

019: One of those things which is one of the biggest
things you can get, that can — my mom died of high blood
pressure. [Spanish speaking, White female, age 65 years]

While sometimes a disease such as hypertension was
reported as genetic and early onset, for others it came on
later as a result of another illness.
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Table | Demographic characteristics of participants by language

spoken
N=25 | English | Spanish | Total | Percent
Age
50-60 | | 2 8
61-70 2 6 8 32
71-80 6 3 9 36
81-90 6 0 6 24
Sex
Female I 8 19 76
Male 4 6 24
Race
African American 5 0 5 2
White 10 10 20 80
Education
Less than high school 2 5 7 28
High school/GED 8 3 I 44
Some college 2 | 12
College/graduate school | 3 | 4 16

Abbreviation: GED, General Educational Development.

found something that will cure rheumatoid arthritis [...].

[White male, age 66 years]

Emotional aspects of chronic disease
Emotional aspects of coping were prominent in several
interviews. In this population, most participants mentioned
depression and anxiety.

While some patients mentioned feeling sad, many used
the term depression directly. Additional emotional sequelae
included anxiety, stress, and anger. In several cases, patients
mentioned that these emotions were a result of pain while oth-
ers stated that these feelings interfered with their sleep patterns.

002: Well I keep kids, and I read, I clean up, I keep this
mind occupied. And everything that I think makes me
unhappy, I put it on the back burner. I don’t want to feel
like that. I don’t want to feel sad, depressed, and I do get
like that. And when I’m depressed, all I do is sleep. Sleep,
sleep, sleep, that’s all I do is sleep, and I don’t want to be
bothered. [African American female, age 62 years]

021: Sometimes when the pain is too strong I want to

020: And after the last surgery I had done, which was the
prostate one, I began to have problems with high blood
pressure. [Spanish speaking, White male, age 68 years]

For some, it was the opposite. Their first chronic illness
was hypertension, and other conditions then followed.

023: I started with high blood pressure when I was approxi-
mately 48 years old, and sugar was after 3 or 4 years,
approximately when I was 52. [Spanish speaking, White

female, age 69 years]

Sometimes, the illnesses were brought up in the context
of medications:

005: Well, I know the metformin, that’s for the diabetes.
I take two pills for the high blood pressure, and that’s the

cry and like I get depressed, like you get depressed but that’s
for a moment. [ encourage myself and that will go away.
[Spanish speaking, White female, age 77 years]

022: It’s affecting me a lot, yes. Because there are days
in which I don’t want to —I’m in an state in which — because
of the pain in my fingers, my body, as if I’ve been beaten,
and I don’t even want to go to work. I go because I have to.
And that affects me psychologically, I get depressed and
disappointed, and I think, “God, why?” [Spanish speaking,
White female, age 66 years]

025: And I also have depression and sometimes |
can’t sleep at night. [Spanish speaking, White female,
age 72 years]

captopril and atenolol. Those are the only medications that

take is those three. [African American female, age 83 years]

Arthritis was mentioned by several participants:

Physical barriers to well-being

Fatigue, stemming from a variety of chronic illnesses
(eg, respiratory conditions) or lack of sleep due to pain, was
brought up in seven of the interviews.

014: I got osteoarthritis, high blood pressure, slightly high
cholesterol [...]. Well, with the arthritis, with the fingers and
the shoulders and the knees [...] Both knees are shot. Both
shoulders. I’ve lost the rotary motion in both shoulders.
[White male, age 80 years]

022: What I do know is that this disease | have doesn’t
have a cure. I can just sustain myself so that — that’s

what I think. So I think that up until now, they haven’t

020: When I do any little thing — even to mow the lawn,
which goes on its own, and it goes with the little strength
T use, I feel — I feel tired. [Spanish speaking, White male,
age 68 years]

008: Yeah, well, I mentioned to you about having to
go — get up at night and sometimes I have trouble falling
asleep again and on those days, I feel a little sluggish and

tired. [White male, age 68 years]
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Though there were other comments that focused on
general problems that cut across health, pain was consistent
throughout most of the interviews:

013: Well, like now, the weather’s so cold, I have — most of
my pains — like this way. I was hurting most of the night, last
night, right? And, you know — (In your wrist area?) Yes. Wrist
area and everything. [African American female, age 83 years]
027: Pain, a lot of pain all over my body. I sit down and
I take too long to stand up. So then I have to do it little by
little. My legs hurt, my hips hurt, and all of that hurts [...]
It affects me because sometimes I want to do things and
I do them and I have to do them little by little. It is very
upsetting. [Spanish speaking, White female, age 69 years]
012: I can’t say ’'m managing it because there are cer-
tain medications that [ cannot take because of my heart[...]
actually the only thing I can take for pain is Tylenol, and
it doesn’t help. [African American female, age 81 years]
022: When I get a strong pain, what I do is — the
doctor told me to take — because that’s what helps me,
Prednisone — when the pain would be too much, to take
one and a half. So what I do is with that, I — it seems the
inflammation reduces and the pain improves. But I can’t
be on medication all my life. Do you understand? [Spanish

speaking, White female, age 66 years]
Pain also interfered with sleep:

022: Yes, I can’t always sleep well. Sometimes I fall asleep
at 3:00 a.m. or 4:00 a.m., and then I only sleep two or three
hours, and I get up because I am uncomfortable in bed and
everything, and my body aches. Sometimes I am not able
to get off the bed because of the pain. [Spanish speaking,
White female, age 66 years]

Quality-of-care factors

Quality-of-care factors are those issues that arise from the
need to manage diseases and related problems, such as
the need for information, complexity of care, the patient—
provider relationship, and self-management. The quality
and type of communication with providers varied among
the participants. It was an important factor among this
sample as it was mentioned in the majority of interviews.
Some reported a positive relationship, which allowed them
to trust their provider’s recommendation for treatment:

013: [...] since I had the diabetes for a while now, I’'m
pretty much up on — pretty much — the up and downs about
it. And, with the heart, I’'m watching that too, with my heart

doctor. I have a very good heart doctor. And he keeps me up
to date on everything. Like next month I go to him again.

[African American female, age 83 years]

A few had indifferent attitudes toward their health care
providers, while others expressed more negative or distrustful
feelings:

010: He came across as I want to cure you. He didn’t say
those words, but that — the other one was like, “Well, I don’t
know, maybe, maybe.” I don’t wanna hear that. | wanna
hear that you’re gonna work on helping me live, not helping
me die. [White female, age 89 years]

014: I think the health providers in this day and age are
so damn locked up in trying to earn a living, just the way I
used to be, that they can’t take the time out with individuals
that they used to 40, 50 years ago. [ White male, age 80 years]

018: But what I see out there in caregivers, I would
rather depend on myself, frankly. You look at these people,
and you see the dollar sign on them, and they’re only
working for the dollar. They pretend. Some of them know
how to, most of them don’t. It’s very obvious. Don’t do me

any favors. [White female, age 57 years]

Others felt they should challenge recommendations they
do not agree with and seek the advice of other members of
the health care team.

015: No If I have any issues, we usually talk to the
pharmacist, and she can explain it pretty well for us.
Sometimes, I think they give me too many medications,
and — I don’t know if I should, but if I don’t want to — If I
stop taking them, I just do. And the doctor said if I feel I
don’t need them, then okay. [White female, age 75 years]

009: [...] And she wanted me to do the surgery
two years ago. And she said, “Why are you waiting.” And
I didn’t wanna do it. So now it’s two years later, and |

went to another doctor. [White female, age 89 years]

Strategies for self-management

Coping or self-management strategies included positive reap-
praisal, self-talk to guide behavior, and behavioral activation,
often integrated with religious faith or more broadly spiritual
beliefs. Positive reappraisal is a critical part of coping that
allows participants to adapt to the stress of living with chronic
illness and enables participants to find alternate assessment of
what is happening to them. An example of positive reappraisal:

014: Eat healthy; have a positive attitude toward it. Don’t

let it stress you out because there’s still more to life than
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really thinking about your illness. As long as you do what
you’re supposed to do and do it right, I don’t think you
should have a problem. [White male, age 80 years]

018: Well, in my cases, I say to myself, for instance,
this thing in my back is bothering me now. Look how
much worse the rest of the world is. Look how much
worse everybody else — I watched a friend of mine die of
cancer [...] I don’t know. But I think I’'m comparatively

lucky. [White female, age 57 years]
An example of self-talk guiding behavior:

011: And I came, and if I would get a migraine, [ was in bed
for the day. I didn’t care, she’d make a dinner or whatever,
and she didn’t ever do anything. My dad did everything.
But when she got the Alzheimer’s, I had to do it, and I said,
“Well, I have to do this. I have to handle this.” And I did.
I just became real strong and did it, but I never thought of
myself as a strong person until then. And now, I feel like
I can do anything, even if | have a migraine. I’ll do it. [ have

to do it. [White female, age 65 years]
Examples of behavioral activation:

002: You know, I try not to think about it. I stay busy. I stay
very busy [...] I keep kids, and I read, I clean up, I keep this
mind occupied. [African American female, age 62 years]

009: I read a lot on the Internet, so I know that it’s
important to keep busy, and do the things you like to do,
and be positive in spite of everything. [White female,
age 73 years]

018: There are some mornings that I get up — it’s very
funny — and I get in the car and I say is today the day that
I’'m gonna get killed? Is today the day that I’m not gonna
make it or something? And then after you drive for a
while it goes away. Because you can’t — if you let it beat
on you, it’s gonna defeat you. Yeah, I’m a survivor [...]

[White female, age 57 years]

Faith- or spirituality-related coping was mentioned in
less than half of the interviews. Although spirituality is not
in itself considered cognitive, the operations used by the
participants were.

005: T just I just began talking to myself, and I’'m a believer
in God. I just said I’'m gonna put it in his hands. Whatever
happens, whatever the diagnosis, if I have to have the mas-
tectomy or whatever has to be done, I’'m just gonna go ahead
and have it done. [African American female, age 83 years]

006: I learned how to walk all over again, a guy I worked

with then, he helped out a lot, but I got — to me it’s like an

inner spirit thing [...] To give me that power to keep me
going. [African American male, age 71 years]

013: Well, like I said, you know, like I tell them:
we can’t help yourself because these things has already
occurred in our bodies. So we just have to be patient and

give it to the Lord. [African American female, age 83 years]

Overall, participants used either one or a combination
of self-management strategies to cope with their multiple
health conditions.

Cluster analysis

Results of the cluster analysis are presented in Figure 1.
As the process of hierarchical clustering continues until all
clusters are connected, it is necessary to choose a level at
which to interpret theme groupings. The level at which we
estimated the links between clusters were most meaningful
is indicated by the dashed line in Figure 1.

Groupings are indicated at the left and marked with
Roman numerals. Cluster I includes a subgroup related
to disease information, using technology, and barriers to
obtaining the information. It includes a second subgroup of
codes related to complexity of care, treatment adherence, and
patient—provider relations. Together, codes seem to represent
a broad group of problems encountered by patients with
respect to understanding their conditions, obtaining care,
and adhering to sometimes complex treatment regimens.

Cluster II includes sleep disturbance and fatigue, empha-
sizing their close relation. Cluster III includes specific condi-
tions that frequently occur together, including elevated levels
of cholesterol, hypertension, diabetes, and other forms of
cardiovascular disease. Cluster IV links stress, spirituality, and
religious faith with family and support more broadly. Cluster V
links lung disease with the problem of shortness of breath.

The items in Cluster VI suggest links between anger,
depression and anxiety, and various strategies for self-
management. Emotional aspects of coping were prominent
in several interviews. The broad theme of self-management
(an element of cluster VI) was used to describe participants’
accounts of how they managed themselves to achieve health
goals. In some cases, these included strategies to remember
how to adhere to treatment, but this theme’s close linkage to
anger and depression and anxiety emphasizes the frequency
with which participants mentioned the importance of strate-
gies for coping with emotional issues.

Cluster VII links arthritis, pain, and other musculoskeletal
disease. Participants also reported different types of pain
and discussed ways it affected their physical and emotional
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well-being. The final cluster, VIII, is linked to cluster VII
(arthritis and pain). It includes subthemes on the use of com-
plementary or alternative medicines and memory problems.

Discussion

The purpose of this paper was to report results of our qualita-
tive study of older individuals with chronic health conditions,
further supported by cluster analysis. The aim of the research
was to better understand the experience of a diverse group of
older adults. Several themes were drawn from 25 individual
interviews: 1) Reflections of chronic disease, 2) Emotional
aspects of chronic disease (ie, anger, anxiety, depression),
3) Physical barriers to well-being (ie, pain, fatigue, lack of
sleep), 4) Quality-of-care factors (ie, doctor—patient relation-
ship, treatment adherence, complexity of care, the need for
more information), and 5) Strategies for self-management
(ie, positive reappraisal, self-talk, behavioral activation,
faith and spirituality). Cluster analysis was used to better
understand the relations among themes mentioned in indi-
vidual interviews, using the frequency with which topics
emerged together in interviews to generate a hierarchy. The
use of cluster analysis tools in qualitative analysis software
such as NVivo remains underreported.* This study adds to
the dearth of mixed methods and mixed analysis literature
because it converts qualitative data for use with a quantitative
analysis. Most mixed methods studies use a parallel analysis,
where qualitative and quantitative analyses are conducted
separately, and findings are not compared or combined until
the interpretation stage.’

In the present study, cluster analysis provided a quan-
titative strategy that allowed us to explore the ways health
conditions, problems, and other factors in health care are
related. Some findings are intuitively apparent, such as the
link between arthritis and pain. Other links highlight factors
related to treatment adherence, such as the importance of
the patient—provider relationship and the complexity of
managing multiple health conditions. Research has shown
that productive patient—provider relationships are associated
with greater patient satisfaction, better treatment adherence,
and improved outcomes.*s#’

Finally, the links among family, support, stress, and
spirituality/religious faith support the importance of these
factors in older persons’ coping with health-related stress.
Therefore, the important role that families and other caregiv-
ers provide in managing chronic conditions must be recog-
nized and supported, as some individuals with MCCs will
be limited in their ability to perform self-management due
to cognitive decline and severe illness.® The results provide

a glimpse of the many factors experienced by an ethnically
diverse group of older adults with MCCs. The cluster analysis
made connections within the qualitative data that allow for
a better understanding of the specific skills and knowledge
that patients need to cope with the aspects of their chronic
conditions that create barriers to their quality of life.

Results are in many respects similar to those reported in
other studies on the needs of individuals with chronic health
conditions, especially with respect to the frequency with
which conditions occur together and the importance of prob-
lems that cut across specific diseases, such as fatigue, depres-
sion, and pain. For example, a qualitative study of midlife
individuals aged 3659 evaluated the illness experience of
individuals with multiple chronic illnesses.*® Their findings
paralleled the current study in several instances, including
finding that individuals were challenged by the logistics of
managing MCCs. Their participants also mentioned problems
related to finding and using health condition-related informa-
tion, and the use of positive appraisals of their situation as a
coping mechanism. By contrast, their study concerns about
stigma and changes in identity status emerged that were not
found. It is possible that the impact of multiple conditions
on the identity of middle-aged adults may be greater than
that of the older adults included in our study. Support for
this interpretation is found in the results of a study by Clarke
and Bennett.>! In an exploration of the experience of MCCs
in older individuals (aged 73 years and older), they found a
greater acceptance of multiple health conditions as part of the
aging process. This acceptance, however, was accompanied
by frustrations related to loss of autonomy and changes in
physical appearance and function.

Though mentioned by less than half of participants,
an important finding was the importance of spiritual and
religious beliefs as a cognitive coping strategy for health-
related stresses. This finding is similar to Harris et al who
investigated religious coping with stress in older adults.
It also reflects an interest in research on coping that suggests
that finding meaning in difficult situations may be a positive
strategy for coping more generally with stressors.*

An interesting observation, not specifically verbalized
by participants during interviews, was their resilience in
managing their conditions, often accompanied by chronic
and sometimes debilitating physical and emotional pain from,
for instance, migraines, arthritis, and other musculoskeletal
conditions, depression. It may not be the physical tasks such
as mastering injection needles or blood pressure cuffs that are
problematic, but challenges associated with emotional issues
associated with pain, fatigue, and depression.!" As mentioned
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previously, participants discussed various self-management
strategies including coping strategies of self-talk guiding
behavior, behavioral activation, and positive reappraisal.
These strategies and subsequent success may be linked to
patient resilience. Researchers have found an association
between resilience, quality of life, and health promotional
behavior.’* More research is needed to ascertain which pro-
tective factors for resilience can be promoted in this group.

This study is not without limitations. First, findings from
a small sample cannot be replicated or generalized to larger
populations of adults with chronic conditions who receive
care in institutions (eg, hospitals, long-term care facilities),
in the home, or in rural settings. Second, the quality of the
research depends heavily on the individual skills of the
researcher and is not immune to a type of researcher bias
known as confirmation bias (what occurs when a research
forms a belief and uses respondents’ information to confirm
this belief). To avoid this, multiple researchers were involved
in analyzing the data. Third, the researchers’ presence dur-
ing interviews can affect the participants’ responses, albeit
difficult to avoid in qualitative inquiry.>® Participants may
discuss their issues in a manner they think will please the
researcher or will be socially acceptable. Fourth, participant
responses are often subjective and open to wide interpreta-
tion, particularly cultural, making it challenging to make
systematic comparisons. Last, hierarchical clustering is a
technique that inherently depends on a number of researcher
decisions that can affect the results. These include choice
of distance measure and type of clustering algorithm.
The clustering algorithm used in this study was chosen
due to the exploratory nature of the study and the desire to
evaluate the relations of the symptoms at various levels of
similarity. The distance measure used was chosen because
studies have shown that it is likely to produce compact clus-
ters that facilitate interpretation.> Use of other methods may
produce different results.

Conclusion

In summary, this study provides needed information on the
types of problems encountered by older persons in coping
with multiple chronic diseases. In these analyses, we supple-
mented more typical qualitative analysis techniques with a
cluster analysis. The qualitative analysis helped develop our
understanding of the relations among the various subthemes
that emerged in the individual interviews. The cluster analysis
helped us understand the cooccurrence of specific problems
and emphasized the importance of some subthemes such
as those related to coping with pain and the impact of the

patient—provider relation on treatment adherence. Implica-
tions of this study include increasing health literacy among
older adults with MCCs regarding their treatment and
management through the design and delivery of mHealth
interventions that address the five themes of: 1) Reflections
of chronic disease, 2) Emotional aspects of chronic disease,
3) Physical barriers to well-being, 4) Quality-of-care factors,
and 5) Cognitive strategies for self-management. Specifi-
cally, it is important to discuss not only the physical but also
the emotional side effects that may occur because of living
with MCCs that emerged in Cluster VII (anger, depression,
and anxiety), making it an important area for intervention.
Although most participants did not mention religion and
spirituality, it may be beneficial to explore its potential to
provide a source of strength to help older adult patients cope
with the emotional effects of MCCs. Spirituality has been
associated with positive effects on mental health includ-
ing coping, resiliency, and fostering social networks, and
plays an important role in effective improvement of chronic
disease outcomes among minority populations. It has been
found that spirituality allows individuals with chronic pain to
accept their condition and give meaning to their lives despite
their pain.’” The relationship between spirituality and health
provides an important perspective for health interventions.

While self-management is an overarching theme for this
sample, it is important to consider the nuances in how each
person approached self-management when designing tai-
lored interventions for this group. There is an opportunity to
incorporate the aforementioned coping strategies of self-talk,
behavioral activation, and positive reappraisal into MCC inter-
ventions. Additionally, it is important to note that other than a
few patients mentioning healthy eating, most patients did not
mention how they could treat their chronic diseases outside
of medications. Therefore, interventions that stress the impor-
tance of physical activity and healthy eating to supplement the
use of pharmaceuticals may be useful within this population.

This study was initiated to guide the development of
a tailored mHealth intervention that incorporates health
literacy and CDSM particularly for those faced with MCCs.
The findings of this study elucidate the influence of certain
social, cultural, and health literacy factors in understanding
and participating in chronic illness self-management. For
older adults, mHealth can intervene to improve health literacy
and encourage resilience. Results indicate that mHealth will
likely be most effective by targeting potential deficits in
knowledge acquisition and health literacy as well as address
motivators such as social support, coping, self-management
strategies, and spirituality.
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The cluster analysis helped us revise the proposed topics

for the health literacy intervention. Thus, the clustering

served as a useful tool for making sense of a large amount of

qualitative interview data. This information has the potential

to inform other interventions that seek to improve patient

health literacy. Future research should determine if these

results are consistent among various ethnic groups or if there

are certain themes that are particularly relevant to the ethnic

groups who participated in this study. Additional research in

this area should focus on addressing health disparities and

making clear links between CDSM intervention elements

and health literacy.
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