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Abstract

lliness perceptions, which are likely influenced by patients’ cultural contexts, are associated
with disease self-management and adherence. African American patients perceptions of
type 2 diabetes is not well understood and no known studies has used a comprehensive evi-
dence-based theoretical framework to explore what AAs with type 2 diabetes know, believe,
and think about type 2 diabetes. Understanding perceptions of an illness shared by a group
of people will be useful in developing culturally-appropriate interventions targeted to the
needs of the community. The purpose of this study is to explore African Americans’ percep-
tions of type 2 diabetes based on the common sense model of iliness and self-regulation.
Using a phenomenology qualitative approach and purposive sampling, 40 African American
men and women, age 45-60 years old with diagnosed type 2 diabetes at least one year
prior, and who took at least one prescription diabetes medication, participated in six semi-
structured 90-minute focus groups conducted in a private space. Qualitative content analy-
sis was conducted to explore African Americans beliefs about type 2 diabetes. Participants
expressed that historical issues, e.g., slavery, healthcare providers, the government, and
God influenced how they developed diabetes. Participants reported a loss of autonomy, a
change of their identity as an employee, a social individual and sexual person, as well as
anger and frustration due to having diabetes. Diabetes made the African American family
bonding experience of eating difficult, and the disease diminished their cultural experiences.
Concerns about diabetes ranged from fear of death and amputations to the inability to
prevent the disease among their children/grandchildren. Participants perceived that medica-
tions, faith in God, and positive thinking about survival helped control diabetes. Conclu-
sions: Improved diabetes self-management and medication adherence may depend on the
meaning African Americans attach to diabetes, available psychosocial support for managing
diabetes, and African Americans experience with diabetes.
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Introduction

Opver the past several decades, the prevalence of diabetes among adults has increased, with
about one-third of the United States population affected by diabetes.[1] Diabetes dispropor-
tionally affects minority individuals, especially African Americans (AAs). The risk of diabetes
is 77% higher among AAs than among non-Hispanic white Americans. [2] AAs with diabetes
experience greater complications and disability compared to whites with diabetes. For exam-
ple, AAs with diabetes are almost 50% more likely to develop diabetic retinopathy, 1.5 times
more likely to be hospitalized, and 2.7 times more likely to die from diabetes than non-His-
panic whites.[1, 2] In addition, AAs are five times more likely to develop diabetes-related kid-
ney disease and suffer leg amputations compared to whites [3-5]

Medication nonadherence (not taking medicines as prescribed by a healthcare provider)
[6] is a complex behavior that is prevalent among AAs with type 2 diabetes (12% lower adher-
ence compared to white non-Hispanics).[7] To help patients improve adherence behavior,
health care providers need to be aware of how different cultural contexts influence patients’
knowledge and beliefs about diabetes. [8, 9] Studies have shown that illness perceptions influ-
ence whether patients take their medicines or not, and hence should be taken into account in
designing adherence interventions.[10-12] However, AA patients’ perception of type 2 diabe-
tes is not well understood, and to date, no known studies have used a comprehensive evi-
dence-based theoretical framework to explore what AAs with type 2 diabetes know, believe,
and think about type 2 diabetes. Moodley et al., 2000, have called for qualitative studies that
use comprehensive theories, since these type of studies are limited among AAs. [13] This quali-
tative study uses Leventhal’s common sense model (CSM) [14, 15] as the guiding framework
to explore AAs’ perception of diabetes.

Theoretical framework

The common sense model. The CSM provides a framework to understand how patient
perceptions of illness influence behavior. Patients respond to a specific illness experience
based on their beliefs and knowledge. [16-18] These beliefs may be constructed by their inter-
action with the sociocultural environment, past experiences, and their conscious and implicit
knowledge of what the disease means. According to the CSM, patients create mental represen-
tations of their illness to “make sense” of their experience with the disease and to manage the
problem. [19] These illness representations are personal beliefs and perceptions that contribute
to the individual’s action towards engaging in disease self-management behaviors such as
medication adherence.

Patient illness perceptions are formed based on knowledge obtained from their sociocul-
tural environment (e.g., friends and family), from influential sources such as health care pro-
viders, and from individual personal experience of the illness (e.g., symptoms or anxiety
associated with the disease).[20] The CSM illness perceptions are characterized by five
domains including identity, timeline, cause, cure/control, and consequences.[21, 22] Identity
refers to the belief a person holds regarding the label of their symptoms and the illness they are
experiencing. Timeline refers to beliefs about how long the illness will last and whether the ill-
ness is an acute or chronic illness. Cause reflects the person’s beliefs about the cause/etiology
of the illness. Cure/control of an illness refers to beliefs about whether an illness can be cured
or controlled based on personal efforts or the use of treatment. [20] Consequences reflect indi-
vidual beliefs about possible effects the illness will have on the patient’s life. Emotional repre-
sentations such as fear, anger, or anxiety are also integral to illness perceptions and develop
simultaneously with other components of the CSM.
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Prior studies have examined how different patient racial groups with diabetes perceive their
illness, including Mexican Americans [23], and overweight AAs and European Americans.
[24] Only one study was identified that explored the illness narratives of AA men with type 2
diabetes.[25] However, this study only focused on symptom symbols, patient and family
explanatory models, culturally-marked disorders, and patient personal and interpersonal sig-
nificance of diabetes. Skelly et al., 2006 examined the beliefs about diabetes among poor AAs
living in a rural area who were at high risk for diabetes. These AAs were not currently diag-
nosed with diabetes.[8] To our knowledge, this is the first study to extensively explore the ill-
ness perceptions of AA men and women diagnosed with type 2 diabetes. Skelly et al., 2006,
suggested that involvement in the medical system might change what individuals know and
believe about diabetes. Hence, our current study examines how patients currently diagnosed
with type 2 diabetes view their illness, as their illness perceptions are likely to be associated
with their medication-taking behaviors and diabetes self-management efforts.

Illness perceptions predict diabetes self-care behavior including blood glucose monitoring,
medication adherence, and glycemic control. [26-28] Understanding how AAs view their ill-
ness is significant in understanding patient decisions to accept and use treatment, including
medications. [29] Some studies [13, 30] have noted that black communities use a different con-
ceptual model to represent their illnesses. Understanding perceptions of an illness shared by a
group of people will be useful in developing culturally-appropriate interventions targeted to
the needs of the community. Healthcare providers can provide tailored interventions that
address negative beliefs about diabetes influencing medication adherence. In addition, eliciting
AA patients’ illness perceptions could improve provider-patient communication by enhancing
understanding between both parties, which may in turn reduce frustration, and poor health
care outcomes. [29] To this end, the objective of this study was to utilize the rigorous theoreti-
cal framework of the common sense model to explore AAs beliefs about type 2 diabetes.

Materials and methods
Research design

AA perceptions of the label/identity, timeline, cause, cure/control, and consequences of type 2
diabetes (CSM domains) were explored using an exploratory descriptive qualitative approach
[31, 32] and focus groups. Qualitative methods provide rich and detailed information about
how individuals experience and understand life events.[33] Such focus groups allow partici-
pants to elaborate on their illness beliefs and allow expansion on group responses [34], in addi-
tion to eliciting emotional processes related to having diabetes.

Sample

A purposive sample of English-speaking AA men and women 45-60 years old with type 2 dia-
betes were recruited. The study objectives focused on these individuals because type 2 diabetes
is responsible for 95% of the diabetes in AAs.[35, 36] Adults > 45 years old are more fre-
quently diagnosed with type 2 diabetes. [37, 38] The inclusion criteria were self-identified
English-speaking African American/Blacks, self-reported type 2 diabetes diagnosed by a health
provider at least 1 year prior, and self-reported use of oral diabetes medications. Patients with
this length of diabetes diagnosis would have enough experience to have developed illness
beliefs. [39-41] Also, among adults taking diabetes medications, 58% only take oral medica-
tions, while 12% only take insulin.[38] Since medication adherence and treatment beliefs differ
based on the type of diabetes medication used, [42] the sample included individuals only tak-
ing oral medications.
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Measures

Demographic and clinical characteristics questionnaire. Demographic information
including age, gender, highest level of education completed, annual household income, and
health insurance status was collected. Clinical characteristics collected included self-reported
health status, number of daily prescription medicines, number of chronic illnesses, and num-
ber of years of diabetes diagnosis.

Focus groups and interview guide. Guided by the common sense model, the focus group
interview guide was comprised of open-ended questions based on the illness perception
domains within the CSM (See Appendix 1).

Recruitment

The recruitment of study participants occurred in different community sites in two cities in a
US Midwestern State. Community locations included federally qualified community health
centers, senior centers, apartment complexes, and a church. The investigators placed the flyers
in these locations, and an investigator worked with key informants in community establish-
ments to recruit patients. In addition, by working with AA community advisory boards and
multiple community networks, the study information was shared by word of mouth. The
Health Sciences Institutional Review Board of the primary investigators’ university approved
the study.

Data collection

Six semi-structured 90-minute focus groups were conducted at two locations within the state
to include diverse perspectives. The first location was a city of about 200,000 people (all three
focus groups in a community center) and the second was a city of about 2 million people
(three focus groups: one in a church, one in an apartment complex, and one in a senior cen-
ter). At the beginning of the focus groups, the authors obtained written informed consent and
participants completed a brief three-minute questionnaire that examined their sociodemo-
graphic and clinical characteristics. For each discussion group, participants talked about their
beliefs about diabetes. The principal investigator, with input from the study co-investigators,
developed the discussion questions.

The focus groups were audio recorded and facilitated by the principal investigator (AA
PhD trained female individual with extensive experience conducting focus groups) and a
trained AA project assistant (AA bachelor degree graduate with three years of community-
based field work) who took notes. Consistent with focus group methodology, the moderator
used qualitative research skills to redirect discussions back to the main topic as necessary, pre-
vent stronger participants from exerting control over other participants’ verbalization, and
engage quiet participants.[43] All data collection was iterative, allowing for continual refine-
ment of the data. Participants received a $50 cash incentive upon completion of a focus group.

Data analysis

All focus groups were audio recorded and transcribed verbatim by a certified professional
transcriptionist. Six transcripts made up the data for analysis. Two researchers, both of whom
were skilled in qualitative research, analyzed the data. To ensure accuracy of the transcripts, a
research team member verified the transcripts against the audio recordings. Using the tran-
scripts, a qualitative content analysis was conducted. NVivo 10 (QSR International-Mel-
bourne) was used to organize and categorize themes. First, a deductive coding framework
based on the illness beliefs domains within the CSM was used to classify participants’ responses
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according to ‘a priori’ coding categories. Second, an inductive approach using open coding
(involves reading the transcripts repeatedly, developing a coding frame for the emerging cate-
gories and conceptualizing it into themes) [44], allowed identification of newer items
prompted during the discussion. A comparison of themes across individual participant
responses and groups helped explore the similarities, differences, and interconnections across
the codes and participants. Documentation of emerging relationships between themes was
done. All analysis occurred until data saturation, when no new dimensions emerged within
the data.[31, 45, 46] The members of the research team coded all transcripts independently.
Subsequently, similarities and divergences were discussed. Agreement was reached on all
codes before the interpretation of results. After completing the analysis, to check for accurate-
ness and resonance with participant experiences, the results section of the manuscript was
given to four focus group participants to conduct member checking.[47] Member checking
involves returning the analyzed data to a participant to verify the trustworthiness of the quali-
tative results and to enhance the rigor of the data analysis process.[48] These individuals were
selected because of their indicated interest in future and related research opportunities. Partici-
pants agreed with the results, reported their experiences were captured in the results, and did
not recommend any changes or additions.

Results
Sample information

Forty AA men and women participated in the study. The majority of participants were
female (n = 25, 61.4%) with a mean age of 53.3 (£4.9) years. Most participants had a high
school degree (n = 11, 28.2%) or some college education (n = 13, 33.3%), and self-reported
that their health status was fair (n = 17, 43.6%). The mean total number of daily prescrip-
tion medications used was 7.2 (+6.2) and the mean number of chronic illness experienced
by participants was 2.9 (+1.8). Participants had a mean duration of diabetes diagnosis of
9.6 (£7.2) years.

Perceptions of diabetes

Participant perceptions of type 2 diabetes were based on five CSM domains outlined in the
sub-headings below. Other perceptions related to emotional representations of diabetes
including patient concerns about the disease.

a. Label of the symptoms experienced (before and after diabetes diagnosis).
b. Perception of the timeline of diabetes

c. Perceived cause of diabetes

d. Perception of treatment and personal control of diabetes

e. Perceptions of the consequences of diabetes

CSM domain: Participants’ label of the symptoms experienced before diabetes diagnosis
and after diabetes diagnosis. Participants identified a variety of symptoms that they experi-
enced before diabetes diagnosis and after the diagnosis of diabetes (Table 1).

CSM domain: Perception of the timeline of diabetes. Participants believed that diabetes
would last for a while and there was no cure for the disease. On the other hand, some partici-
pants reported that diabetes would go away with exercise and weight loss.
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Table 1. African Americans perception of symptomatology related to type 2 diabetes.

Timeline of
symptomatology

Before diabetes
diagnosis

After diabetes diagnosis

Symptom (s)

Feeling hot in cold
weather

Dry mouth
Excessive thirst

Fatigue and tiredness

Change of skin color
Hair thinning
Boils

Excessive/Frequent
urination

Vision changes
Decreased mobility
Change in food taste
Sticky urine

Body odors

Polyuria and Weight
loss

Sugar cravings

https://doi.org/10.1371/journal.pone.0207692.t001

Sample quotes

0020: when I was diagnosed as a diabetic, I didn’t know. I was at work and I took sick, and I was cold. Then I was
hot. It was in the wintertime. Even though the heat was on, you know, and I was drinking water constantly. . .my
mouth was dry, and I was cold, and I was hot. So I went to the hospital and he told me that I was a diabetic

0001: ..Very thirsty. . . but my experience was that I started losing sleep..because I was running to the bathroom
every 30 minutes, so I was getting like physically exhausted. And I still didn’t know that it was diabetes.

0018: my skin color changed, got two shades lighter, my hair thinned out, came out. I was always tired and
lethargic and lazy, and, you know, then I had the boils in my vagina from my sugar being so high. I didn’t know
what was going on. So, finally, my mom took me to the clinic, and the lady’s like, does diabetes run in your family?
I'm like, yeah, on my dad’s side.

0006: And sometimes . .. I would be scared to go somewhere if I didn’t have something to drink right away. But
going to the bathroom was like every ten minutes, . . .Every half hour I was like I stopped the truck, go use the
bathroom. And what I was noticing is like every time I go on a call, I would have to use the bathroom. I didn’t put
the two together.

WOMAN: Well, the reason I knew because I couldn’t see.

MAN 2: I was walking through the kitchen and banged up against the walls. I couldn’t walk. I said, something
wrong. I have to go to the doc.

DBPID_0041: A lot of food was tasting funny. It wasn’t tasting like it normally tastes..

DBPID_0038: So my girlfriend, she told me, she said, you know what? She said you might be a diabetic. I said,
why you say that? She said because you went to the bathroom, and you didn’t wipe the toilet off this time, she said,
and it was kind of sticky.

0011:.., that’s another telltale about your diabetes. But you got to learn how to smell your body. Your body gives off
odors if it’s sick.

0005: When I first got diagnosed, I was like (name). . . I started to lose some weight. My first symptom was a
polyuria. That’s going to the bathroom. Then I dropped 23 pounds. I wasn’t trying to lose it, so my doctor that
found it..And I keep going, constantly going to the bathroom. Every time I do it’s like, oh, I got to go. And since, ..
polyuria..do this and then you run into the bathroom.

0006: when you have diabetes. . .you crave sugar. You try to stay away from it, but you got this craving, and you
want to eat some sugar, and you wanted bad. . .in the middle of the night, I was just wanting to get up and go to the
store and get something sweet. I just need something sweet.

DBPID_0038: . . .it don't really bother me no more, because there's nothing I can do with it to
make it go away. The only one thing I can do is to take my medicine faithfully.

DBPID_0025: I know some people that were a diabetic, they got a good, healthy, balanced
diet and went to the gym, and they're no longer on medicine or anything anymore. I'm believ-
ing that it'll go away for me one day

CSM domain: Perceived cause of diabetes. In general, participants were aware of the

multicausality of diabetes. Yet, while some participants believed diabetes was hereditary and
caused by eating habits, others were confused about the cause(s) of diabetes. For example, par-
ticipants stated:

DBPID_0029: My brother and sister ain't got it. And, man, how did I end up with it, and they
didn't?

DBPID_0014: . .. that's something that the doctor should have been explaining to you why
you can get diabetes, and you sit there in the same household, eating the same food. . . my hus-
band, he eat candy like it's going out of style, you know, and eat everything in sight, and he
don't have diabetes. I eat less than him, and I eat more fruits daily, vegetables, a little bit more
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ofit...than he do, and . .. he just eats crazy stuff. And ain't nothing wrong with that man,
like I say, that's not explained to us.

Perceived cause of diabetes was classified into general reasons, biology and genetics, psy-
chological, environment, medications, and sociocultural specific factors related to AAs. The
sociocultural reasons AAs perceived for diabetes included the eating of AA cultural food and
historical circumstances of AAs that led to unhealthy diets. Participants suggested that there
was a conspiracy to depopulate African Americans by manufacturers and the government. In

addition, individual lifestyle choices, alcohol use, and religious factors were perceived as a

cause of diabetes. There were also some fatalistic beliefs about diabetes being caused by curses
or passed down from ancestors. (Table 2). This is reflected in the quote below.

DBPID_0017: 1 got diabetes through medication. The name of the medication is Risperdal.
Years ago, they gave us Risperdal. Now they didn't tell me the side effects of it. Because I
should not get this disease. . . I think a lot of diabetes in our black communities is due to medi-
cation . .. I promise you got it through meds.

Table 2. African Americans perception of the cause of type 2 diabetes.

Theme Causal factor

General reasons for | Different things altogether causes diabetes.

diabetes
Biology and Body make-up of the individual
Genetics
Hormonal factors
Pregnancy
Old age
Body not working to produce insulin
Family had it/Hereditary/Genetic
Weight gain and being overweight
Medications Vaccines

Side effects from medications

Sample quotes

DBPID_0009:. . .it’s a different variety of things that I hear.. that cause it, and so it ain’t no one thing that 'm
looking at. It’s seem like to me, everything. . .anything

DBPID_001: ... it’s just a lot of causes too and not just, oh, you obese.

DBPID_001: I personally think that diabetes is unique to the person. So it has to do with that person’s chemical
makeup.

DBPID_0013: It’s hormonal changes. Because diabetes is, has to deal with the hormone, the endocrine system,
hormone changes in the body.

DBPID_002: Yeah. I was at old age when I got pregnant, so I went into a different, .. body frame. Then I got
diabetes when I had him (son). And so I thought because I got pregnant, that I became a diabetic.

DBPID_0020: So it just something that just happen. When you get up in age, like me, I got my. at 45. I'll be 60
next year. .. when you started getting up in age, your body change. As they say, your hormones, whatever,
change ...

DBPID_0038: You been here a half a century. What makes you think you ain’t going to catch nothing? It seems
like when you get in your late 40s or your middle 40s, everything going to messing up on you.

DBPID_002: I'm thinking .. there’s something in your body that is not going to work right, like it won’t
produce insulin. Well, that’s your body. That’s not your lifestyle. And you’re going to get it if you can’t produce
insulin. I don’t care if you eat whatever.

DBPID_001: I knew it was hereditary. . . one of your parents had that, then it was a good possibility that you
could, get it, Type 2, at some point. So my father and. . . my paternal grandmother both had it.

DBPID_004: So it was probably going to catch up with me, because I have two brothers and my mother are
diabetic. Hereditary. It’s in the genes, in the family.

DBPID_001: For me it would have been a weight gain. .. they were basically telling me that because my weight
was out of control. And my weight was basically increasing the risk of me getting the diabetes. And so over the
years, I continued to gain weight.

DBPID_003: I think mine has a lot to do with the weight though. Because when I was smaller, I didn’t have it.
But I've gotten bigger over the last few years, and that’s when I developed it.

DBPID_0038. .. it’s either the food or the medicine, one or the other. High corporates, big money grabbers. ..
you had to do what they told you to do. Regardless of what could be the repercussions. . . Forty years ago you
took a measles shot, you took a mumps shot, you put that little cube of sugar in your mouth. You don’t know if
that has something to do. . . they might not even have them records from 50-some years ago of the medicine
that we took back then?.. And what was in it? .. it could be all that medicine. . . at that time, drawing us to be
where we are today. ... Who's to say what’s really in the medicine? We don’t make the medicine.

DBPID_0041:. this .. so-called medicine. . . In the vials, who’s watching them. . .Who’s these people making it?
We don’t know who’s making it. . . the medicine, it was stuff over the years that they tell us we have to take this
shot for this, this, this, but then when they take it even the vaccine for chickenpox, or you need a vaccine for
mumps or whatever, you need vaccines for most other things. . . ..Well, if you got people shooting you up with
stuff, that’s what they determine you going to have diabetes. .. We didn’t know nothing about it. Get in there,
boy, and get that shot. it’s trickery. They fooled us.

DBPID_0013: the psychotropic drugs, the medications they give you for the mental health. . . It causes diabetes.
I was on steroids, and I was taking psychotropic drugs, and .. that’s when I became a borderline diabetic. Psych
medication makes you eat, blow up. . .. I was hungry all the time. I was urinating all the time. It made me
diabetic. Steroids cause it, cause diabetes.

(Continued)
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Table 2. (Continued)

Theme

Causal factor

Sample quotes

Psychological

Depression

DBPID_0013: So when my son died, depression set in on me, and I was inactive. I was mostly laying down, ..
and didn’t care of what I ate. I wasn’t moving around, wasn’t doing what I usually did. So 'm thinking that that
is when my diabetes set in there.

Stress

‘WOMAN 4: I think mine was stress-induced. . .at the time that I had found out I had diabetes, my meal
everyday was peppermints and Pepsi. And I was working in a daycare, and that’s all I was able to pop them
peppermints in my mouth all day long and drink a Pepsi, . .. .., and it was a stressful time in my life. So it was
probably going to catch up with me, because I have two brothers and my mother are diabetic. Yeah. And then I
think stress just helped pull that trigger.

DBPID_0020: I think stress too. Stress would cause a lot of diseases that are dormant in your body.

Environment

Diabetes comes from the air

DBPID_0041: It (Diabetes) could be in the air.

DBPID_0038: It (Diabetes) could be in the air too. Just like we go outside and get the flu, you know, the same
thing. It can happen. It could be in the air.

Sociocultural
factors

African Americans’ eating habits from growing up

DBPID_0018: That’s what’s in the food. You know, like they said, we were talking about like how you grew up,
what you ate, what was left over, you know.

African Americans’ culture and cultural food caused diabetes

DBPID_0038:. . .something that it was eating that cause this. Our cultural food. I tell you. Well, we, the average
black person eat neck bones. The average black the person eat chitlins. The average black person eat hog

bones. . .The average black person eat fried pork chops, baked pork chops, pork, basically. Some people can eat
it and it don’t bother them. . .. but I'm just saying that’s our culture of food. But I don’t eat it no more, and I
should have had that much sense years ago

DBPID_0025:..They say that, you know, it’s more widely spread right now because of our habits, our culture,
the way we come up.

From ancestors

DBPID_0013: Diabetes come from our ancestors

DBPID_006: I think there was some things in there, based upon, you know, the days of our ancestor that was
transferred into our DNA and our genes that contribute to diabetes in these days. I truly do.

Curses

DBPID_006: I just think it’s a generational curse. It’s in your family, and sometimes it skips people. Like it’s five
of us, and none of my sisters and brothers got it, but I got it. .. . I don’t know why I was the lucky one. .. A
generational curse, which, kind of runs through your family.

Conspiracy to depopulate African Americans by corporates working together with
the government and manufacturers to include something in food, medicine or
vaccines

DBPID_0038: If there’s no war, then they got to thin out the population. So if you put chemicals in food, that’s
another way to thin out the population. That’s what I'm going along with, because, .. when I was a kid, if I got
diabetes now, why didn’t I have a trace of it when I was a kid? That’s just like if you got pneumonia or chicken
pox or something like that. You got a trace in you. There’s got to be something that the manufacturer is putting
in this food. There’s got to be something in the food..that they. . . feeding us in the hood. Because when we was
kids, .. .We had no problem. We could eat anything. You could eat ten pork chops and never get no high blood
pressure.. There’s something in the medicine. It’s all about getting paid.or it could be the government. .. The
United States .. don’t want to have the cure for it, because it’s another way to thin out the population. Why is it
turning to the blacks? Why is it turning to the majority of us to have diabetes, high blood pressure and sugar
diabetes and that and the high blood pressure and all the rest of the package?

DBPID_0041: Killing off the population. . .Or they can target one area and put certain things in one area like
this certain kind of food,.. then it spreads out like that. .. like he said, control the population. . . they put it in the
babies. The baby needs a shot. . . for this, or you need a shot for that. Why? All these years I'm going to take
these shots.

Lifestyle choices

Eating too much sugar

DBPID_0024: Sugar. Eating sugary food . ..

WOMAN: Sugar. Yep. A lot of sugars.

Lack of exercise

DBPID_005: What you eat, your exercise, your lifestyle. It ain’t your lifestyle along with your friends that’s
going out to eat with you, because it can only affect you. They can sit there, eat cake and ice cream and big
hamburgers and French fries, and be fine. But with you, your sugar is all up.. It's your individual lifestyle then.

DBPID_0037: I went to the doctor one day, and he said I had diabetes. And I said how did I get it? He said
from being overweight, you know, not doing enough exercise.

‘Wrong diet (Fatty foods, Junk food, Candy)

DBPID_0012: The wrong diet. Fatty foods. Too much what the thing is, fruits.

DBPID_0028: I think I was overweight and I was eating so much candy and junk food and all that stuff. And
not eating right.

Religion/Spiritual
beliefs

God gave diabetes

DBPID_0014: .. I blamed God. I was angry with God. But as I talked to peoples, and I talked to the pastor, I was
angry, because I said, why me, God? I try to walk in your Christian way. I don’t drink. I don’t smoke. I don’t
fornicate. You know, I don’t do any of those things. So, God, why me? Ask God questions. . . that’s what God is
there for. Why me, God, you know?

Punishment from God

DBPID_0025: I think I'm being punished or something because no one in my family has it. I eat healthy, you
know. . . It would have to be, probably God. Something I did that I'm not aware or not familiar with or
remember, . .. because I'm not a bad person, never have been. So I try my best to do everything good right now,
help everybody, because, again, I believe I'm being punished for some, no one in my family has this. Again, I
felt, I'm going to say, that I was being punished for something that I did. .. I didn’t cause myself to have diabetes

(Continued)
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Table 2. (Continued)

Theme Causal factor
Drugs and Chemicals in the food being eaten
substances

Alcohol abuse

https://doi.org/10.1371/journal.pone.0207692.t002

Sample quotes

DBPID_0041:..when you don’t raise your own animal, so you don’t know what they shooting them animals up
with. You don’t know what they put on your stuff. .. they start injecting these animals with different hormones
and different kind of stuff that’s unnatural . . . It’s got to be the food. . . we don’t grow our own food. . .so we
don’t know what we're getting.

DBPID_0038: The chemicals. Because if you really look at it, people back in the days grew their own food. They
didn’t have no diabetes and none of that crap. They didn’t. You didn’t hear them talk about no diabetes. It’s in
the food. It's got to be chemicals in the food. ... Food or the medicine. It had to be the food, because black
people have they own remedies of how they took care of they self. . .. .it’s either the food or the medicine, one or
the other. .. because you’ve got so many people on the medicine now. . . you've got kids these days that’s
diabetics. . .So there’s something in that food, man.

DBPID_0035: Alcohol abuse. . . I noticed that when I was drinking. . .I'd lost weight, but I still had diabetes. It
was because of the sugar intake of the liquor.

DBPID_0024: I drink beer. Look, I'm going to tell you. ... I could’ve had diabetes from drinking, because when
1 was five years old, when I was six months . .. I came here from Tennessee, and my daddy had a ’64 Chevy
Impala, and he had no friends. So when I turned five, he used to beat me to make me drink, so I was drinking
Pabst Blue Ribbon at the age of five. . .and I've been drinking ever since.

While some participants expressed beliefs that diabetes was caused by God’s punishment
for their sins, some participants disagreed. Participants stated:

DBPID_0017: .. .God didn't give me this. God didn't make that medication,. . . no, I think
God is a healer. And things happen for a reason. It's a test.

DBPID_0011: I have a blameless God. I can't blame my God for anything that's human cre-
ated. You see, because humans make medicine, certain types of medicine. . . So my God is
blameless. . . I would never blame my God, because God has nothing to do with human, I
mean, we were born imperfect, and we will die, and we will falter, and we will get sick

CSM domain: Perception of treatment and personal control of diabetes. In general,
participants were unsure of how to manage and control diabetes. However, in terms of treat-
ment control, some participants believed medications could help control diabetes. For exam-
ple, there were statements such as,

DBPID_003: The pills can help you maintain diabetes. . .

DBPID_0017: . . .once I got back on metformin, I started taking control.

Participants described various coping behaviors that enhanced their personal control of
diabetes including internal control through empowerment and positive attitudes, and external
control through faith in God and support from peers.

DBPID_0011: .. .my grandmother told me, if you do not self-educate yourself, I feel sorry for
you. And she told me..if you let inequality of the races stop you from being who you are as a
strong, black woman, she said, more better for you. . . she told me you cannot let that stop you
from being you and taking care of yourself . . .

In terms of internal control, coping mechanisms included self-education, empowerment of
oneself, and ‘taking care of oneself” through self-monitoring and self-regulation. This is
reflected in the quote below.

DBPID_001: . . .if you can train yourself to know the signs of what activates, what elevates
your diabetes, and what does not, I think you can live a normal life if you learn that.
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In addition, internal control related to a need to focus on positive attitudes and not the neg-
ativity associated with diabetes. Maintaining a positive outlook regarding living and coping
with diabetes was important to AAs because it allowed them to feel less defeated and in control
and able to prevent diabetes complications. The two statements below illustrated this.

DBPID_0011: I can't think negative about it. . . So what I do is I try to find ways of survival. . .
in my own mind, if I focus on the negative that it does to me, then I feel like I'm defeated, that
I'm allowing the disease to take control of me. . . In this life, it's very hard, let alone having dia-
betes, and let alone being black and female in this country. So I can't afford to have something
working against me, so I try to find the positives, and I try to do what I can . .. I've had to
accept the things that I can change, and I have to have the courage to go through the things
that I can't. I'm going to be all right. I ain't going to worry about it. . . .

DBPID_0038: 1 tell my girlfriend, I said, listen, babe, I'm not going to argue with you. . . .t's
better for me. . . if I sit here and argue with you, I'm going to have a stroke, I ain't going to let
nothing worry me. .. You can have a heart attack . . . I'm worrying about things that I can't
change, and it making me sick . . . So I said, no, I'm not going to let nothing worry me. I don't
care.

In terms of external control, participants reported that their faith took away worries about
diabetes, provided knowledge and confidence in managing diabetes, and shifted control of the
disease to God.

DBPID_0015: Well, I believe, for me, that God plays a tremendous part in all of this. He gives
me more knowledge. He takes me through this diabetes. God has a lot to do with it, but he car-
ries me through it.

DBPID_0038: If you got faith in God, yeah, that helps. It ease your mind . . . if you believe in
God, you got faith in God. . . . I would say, okay, good Lord, I have no control over this. All I
can do is take my medicine. I'm putting this in your hands . . . So if I got faith in you, and I'm
putting it in your hand, I'm not going to worry as much, because I know you got control of it. I
got faith in you. You going to take care of me.

Additionally, participants believed external support from the AA community through dis-
cussion groups and networking with faith-believing peers helped control diabetes. Participants
stated:

DBPID_0011: .. .It is so hard to have a whole bunch of black people together to strengthen
one another. . . these type of groups that you're having today, is necessary for the survival of
people with diabetes, because networking and being together as a group is more powerful than
trying to deal with it as one. . ..

DBPID_0018: I'm Baha'i. . . when you have a support network outside of your family and
your doctor, and you have support from your faith, people in your faith, that really helps.

CSM domain: Perceived consequences of diabetes. Participants’ reported that they expe-
rienced relationship, lifestyle, and sociocultural consequences, due to having diabetes.

Relationship consequences included changes in sexual and family/friends relations. For
example, having diabetes made participants’ feel infantilized and controlled which affected
their sexual relationships and changed their identity as a sexual person. Participants reported
an inability to find a significant other or enjoy family times/social gatherings. In addition,
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participants reported a shift in internal locus of control (their ability to influence the outcomes
of the disease) to external locus of control (blame outside forces). Because of the shift in per-
ceived control, participants tended to demonize the disease. These themes are reflected in the
quotes below:

Sexual relationships

DBPID_006: You don't be feeling it all the time like you used to. . . With my family and my
woman. You know, like they think you're a diabetic because you don't have no control over
your life. And they like dictate you . .. you be in the restaurant ordering. They say, you can't
have that. . . it changed the other person. They don't feel the same about me no more. They
ain't paying attention to me no more.

DBPID_0018: Well, for me, like he said, like the sexual drive, you know, it was a thing where
just, you know, don't touch me.

Friends/family relationships

DBPID_004: Or .. .you go out to eat with the girls, and they like. . . you shouldn't be drinking
soda. You should be drinking water. . . you shouldn't even be thinking about dessert, or drin-
king. . .You know, yeah, I know . .. Thank you for being concerned, but I have this.

DBPID_006: And diabetes changes your family, because once they know you got it, they like
always on me. Like if we go to a family event, I can't have anything. I can’t even enjoy myself.
.. .And like my young daughter, she going to have a baby. .. And we was talking, and my
sugar got low. I said, I know what to do when my sugar gets low . .. Then she went on to, oh,
when my baby get here I don't know if I'm going to let you watch him. Because. . . You might
fall out or stuff. I say, girl, I had you, so I didn't fall out when we were raising you, right? . . ..

On the contrary, a couple of participants disagreed that having diabetes affected their rela-

tionships. Participants stated:

DBPID_0025: 1 beg to differ on that, because my fiancé wants to take care of me. He lives in
(town name), and he's begging me to move down there every day.

DBPID_0034: I disagree with him. And the reason I'm disagreeing, because I . .. I got plenty
of friends, and I got female friends that I deal with. . . I don't let my illness come between that.

Lifestyle changes included how diabetes affected their whole life (eating habits, exercise),

and changed how they enjoyed/loved food. Having diabetes also changed their lifestyle by
affecting their job and functional roles, influencing the type of job that they could have, hence
changing their identity as an employee and a social person. Sample quotes included:

Functional roles

DBPID_0017: I used to be a chef, so I can't do what I love to do to since four years old is cook,
so it's life-changing for me and my family. I don't volunteer in the community no more. It just
you have to say no to a lot of things. . . I was can I say mad as hell?

DBPID_0018: .. .I don't have the attention span to stay awake a long time after being at work
all day. I just want to go home . .. Yeah. I'm very much, you know, social but a loner . . . I just
don't have the mental capacity to do all that anymore.

PLOS ONE | https://doi.org/10.1371/journal.pone.0207692 November 21, 2018 11/22


https://doi.org/10.1371/journal.pone.0207692

®PLOS | one

Perception of type 2 diabetes among African Americans

Experiences with Food

DBPID_003: I used to enjoy food, and I don't have that luxury anymore. That's gone.
DBPID_006: Well, like food is your enemy now.

Change of identity as an employee

DBPID_006: Well, diabetes, it messed up my job, because I used to be a truck driver, and once
I got diabetes, they'd want to take me off the road because I didn't have control over it. .. so I
had to change jobs because of diabetes.

Sociocultural consequences included diabetes made the African American family bonding
experience of eating difficult, and the disease took away from their cultural experiences.

DBPID_0009: So I'm finding it very difficult to stay away from those foods, because you have
your loved ones . . . they sitting there eating it, and you can't have it. That is very, very
difficult. . . what I still find difficult for myself today is. . . that you can't eat certain foods for-
ever. Now you know as a black, African-American, we like the type of foods that we grew up
with. So I'm finding it very difficult to stay away from those foods. . .

DBPID_003: The food that you like, so the things that you were brought up on. So all of your
cultural things are out the window. You know, they're like the forbidden. . .

Finally, participants’ reported medical consequences such as diabetes complications and
loss of organ function because of diabetes.

DBPID_006: And diabetes make you have other problems. . . My eyes got real bad. And 1
had. .. Acid reflux, that was real bad. I couldn't even drink milk, and serious stuff would just
burn in your chest. . . I feel like I'm having a heart attack or something..

Other perceptions of diabetes related to emotional representations about having diabetes
and concerns about the disease. For example, participants were asked ‘when you think of the
word diabetes what one word describes it”. Participants mostly used a variety of words related
to their emotional representation of the disease. (Table 3).

Emotional representations of diabetes

Participants reported a variety of fear-based reactions to having diabetes, including a fear of
diabetes diagnosis among family members, fear and doubt of their future, and fear of death,
amputation and blindness due to diabetes complications. There were also expressions of anger
and frustration because it was hard to accept the diabetes diagnosis, the lifestyle changes, and
the need to control diabetes. Participants also reported experiencing emotional dysregulation
and depression. These themes are reflected in the quotes below:

Fear of diabetes diagnosis and diabetes complications.

DBPID_006: My daughter expect to get it now. You know, she's pregnant now, but she always
asking me about my diabetes. . . she's so scared of getting it . . . I think diabetes. . . scare you at
first ... like if you see somebody with their limbs off, it's usually diabetes, they ain't got no
foot. It was usually diabetes that did that. . . or I can't see now, I'm blind, because I had diabe-
tes. And then you'll be more, but I don't want to be like that.
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Table 3. African Americans one word used to describe type 2 diabetes.

Illness Perception Domain
Cause of diabetes

Emotional representation of diabetes

Descriptions
Hereditary
Physically challenging

Complicated
Life-changing
Acceptance
Horrible
Dangerous
Death/Deadly
Frightening
Very serious
Painful

Hard

Scary
Challenging
Struggle
Unpredictable
Tiring
Terrible
Worrisome
Sour
Controlling
Frustrating

Made food your enemy

Identity/Symptoms of diabetes Irregular weight

Pain

https://doi.org/10.1371/journal.pone.0207692.t003

MAN 2: .. .So my brother, my sister, my daddy, they all have diabetes too. Right now, my
father. . . to look at his legs. . . these people are talking about cutting. . . My brother, now they
cutting on his feet. . . So I'm kind of wondering. . . I'm going to be in that situation one day. . .
looking at my dad right now, getting ready to look like he's going to lose his legs. And then my
brother already lost three toes. . . it scared the shit out of me. .. it scared me to death.

Fear and doubt of the future.

DBPID_0038: Me, I can't see what the future going to bring. All I can do is live right now, try
to take care of this and make it to the future. Once I make it there, then I can keep going on,
simple as that. . . I can't see it. I take it one day at a time.

DBPID_0041: I want to be happy and then, my future . .. I want to be able to see my grand-
kids get older and graduate and stuff like that. That is my major . . . as long as I can talk to
them and go see them and they going to see their papa.

Anger and frustration with diabetes.
DBPID_0020: When I got it, it was hard for me to accept it. I was angry. . . because I couldn't

face the fact how come I have to be a diabetic, and I got to change all the things that I'm used
to doing and should rearrange my whole life? And I was upset. It was hard for me.
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MAN 2: I'm about ready to give up. .. I am so sick and tired of. . . my sugar up that high ... I
don't eat too much sugar or eat no candy. I don't eat no sodas and stuff . . . and my sugar is
steady going up on me. I'm trying to do what they tell me to do. .. but I can't do it. . .

Emotional dysregulation and depression

DBPID_003: Sometimes your mood go up and down. Sometimes you have a good day, you
know, nothing bother you, like sometimes you might have pain or burning in your feet. Some
days you might not have that, you know. Seems like you be more angry.

DBPID_0025: My doctor tells me, you know, [DBPID_0025], you're kind of going into depres-
sion a little bit, because I stay in the bed all the time, because the neuropathy hurts so bad.

On the other hand, some participants expressed how diabetes had not influenced them neg-
atively. For example, some AAs reported that diabetes did not control their emotions or make
them depressed/upset. These individuals were not worried about the disease, but had learned
to be positive, control diabetes, and live life despite the disease.

DBPID_002: I'm not going to let diabetes control me. My mom had diabetes. My dad had dia-
betes. My brother had diabetes. But I refuse to get myself depressed and upset because I have
diabetes. . . I'm moving along with my life. . . I Live and let live. I'm not going to worry about
it ... you let the Lord handle it. He going to call you home when it's your time.

DBPID_0020: . . .I might have diabetes, but diabetes don't have me. I live my life and do what
I got to do. Don't let it get you down, because it get you down, you'll be depressed. Keep doing
what you doing. Eat right, exercise, and live a long life. Some people live to be 100 with diabe-
tes. Some live longer than that. So I learned to say I got diabetes. .. but it don't have me. I'm
not going to claim it, because I'm going to keep on living.

Concerns about diabetes. Participants’ reported being worried about their family mem-
bers and themselves dying from diabetes. Diabetes was perceived as a distal cause of death.
Observing the death of family members diagnosed with diabetes reinforced participants’ belief
about the severity of the disease. Concern about dying also motivated AAs to want to prevent
the disease in their children and grandchildren. A participant stated:

DBPID_0016: . . .a few of my family members have died from it (diabetes) . .. I was talking to
one of my brothers at night . . . The next morning, he was gone. My sister had a stroke, and
she stayed in a coma for about maybe about a year, and she didn't die until they moved her to
(town name). . . a couple days later after that, she passed away . .. So I'm still kind of angry,
because I feel like if somebody could reach down and tell me this (diabetes information),
maybe I could get a better handle on my disease and be able to explain it better to my grand-
children or whatever.

Discussion

To our knowledge, this is the first study to explore the underlying beliefs of AAs with type 2
diabetes using the CSM theoretical framework. The study findings showed that AAs illness
perceptions are complex and intertwined with sociocultural and psychosocial issues, which
may not easily fit into the biomedical perception of diabetes. Using the CSM helped illuminate
AA beliefs about diabetes based on their perceptions of the symptoms experienced, the
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timeline of diabetes, cause(s) of diabetes, treatment and personal control of diabetes, and the
consequences of diabetes. Participants also reported experiencing emotional distress, fear, and
concerns about diabetes complications and death, as well as anger and frustration due to hav-
ing diabetes.

Symptoms and timeline of diabetes

Participants identified a variety of symptoms that they experienced before and after the diabe-
tes diagnosis, and believed that diabetes would last for a while. On the other hand, some partic-
ipants believed that diabetes would go away with exercise and weight loss. How patients
interpret changes in their bodies and whether these changes signal diabetes as a long-term seri-
ous chronic disease have implications for how and what medications patients take to maintain
control of diabetes.[25] Similar to a prior study, [25] participants in our study experienced
symptoms associated with undiagnosed diabetes (e.g., excessive thirst, frequent urination,
fatigue) before the diabetes diagnosis. It is unclear if the AA patients in this study had symp-
toms of diabetes that they ignored, or if they simply did not recognize as related to diabetes.
Skelly et al., 2006 noted that AAs” knowledge of the symptoms of diabetes during diabetes
onset might be interchanged with the symptoms of complications. In a study of AA rural
adults, knowledge of symptoms was learned from what had been observed in family and
friends. [8] Educating A As about the symptoms of diabetes, especially, if these patients are bor-
derline diabetic is paramount to patient realization of diabetes as a chronic disease that is long-
term and that requires treatment control and self-management.

Cause of diabetes

There were treatment and etiology misperceptions among AAs in this study possibly due to a
lack of knowledge and confusion regarding the cause of diabetes. Participants perceived that
medications prescribed for controlling diabetes, including its side effects, caused diabetes. Par-
ticipants also articulated that diabetes occurred because of curses and ancestors. In our prior
work, AAs with diabetes reported a sociocultural component to their perception of the devel-
opment of diabetes, with an attribution to stigma among family members and the community,
that led to a denial of the disease.[49]

Similar to our current study, Egede et al., 2003 showed that AAs perceive diabetes as a curse
passed on from generation to generation. [50] In our current study, some participants believed
God influenced how they developed diabetes and that the government and health providers
hiding diabetes management information from them led to the disease. Participants also sug-
gested that diabetes was a conspiracy by manufacturers and the government to depopulate
AAs. A prior study has documented that AAs sometimes perceive the federal government as
using chronic diseases to kill and wipe out black populations. This mistrust stems from the his-
torical and current racial discriminations faced by AAs with the US healthcare system. [51, 52]

The current study’s finding of misperceptions are consistent with a prior study that showed
how dimensions of fatalism are embedded in patients’ meaning of diabetes, their illness experi-
ence, their coping responses/behavior, and their spiritual beliefs. [50] Fatalism, defined as “a
complex psychological cycle characterized by perceptions of hopelessness, worthlessness,
meaningless, powerlessness, and social despair”[53] was evident in AAs’ perception of the
cause of diabetes. For providers, exploring with patients why they believe they developed dia-
betes may highlight important disconnects between the biomedical understanding of disease
etiology and patient views of the cause of their diabetes. Providers need to be mindful of how
they are educating AA patients with diabetes on the cause of their disease. Explaining disease
etiology in a simple, plain, and patient-centered manner while acknowledging that patients
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might have less ability to process and understand health information (low health literacy) is
important. Patients are less likely to follow their treatment recommendations if they are con-
fused by the clinical explanation of how diabetes affects their body or their provider’s explana-
tion of what might have led to their diabetes.[25]

Treatment and personal control of diabetes

Many AAs in this study perceived there were positive internal and external control mecha-
nisms that helped manage diabetes including maintaining a positive outlook regarding living
with diabetes, as well as spirituality and reliance on religion. Participants reported that their
faith shifted the control of the disease to God. In a previous study of AAs with type 2 diabetes,
participants believed that surviving with diabetes depended on God rather than their own indi-
vidual efforts, and that the disease was controllable. [50] Researchers have shown that spiritual-
ity is important in how A As cope with diabetes. [54] Samuel-Hodge et al., 2000 noted a
tendency for AA women to ask for God’s help in controlling diabetes and complications. [55]
Similarly, Anderson et al., 2000 suggested that a strong belief in God, along with support from
church members were important to AA men and women with diabetes.[56] This current study
showed that although there is a strong spiritual component to AAs’ perception of the control
of diabetes; participants do not absolve themselves from personal responsibility, but believe in
individual efforts such as positive thinking, self-empowerment, and self-monitoring to com-
plement God’s work in controlling diabetes.

In addition, similar to a prior study, [8] some participants reported the use of medication to
“control” or “maintain” diabetes, further showing AAs’ belief in self-management of diabetes.
Patient illness perceptions are culturally constructed with meaning and have implications for
the successful self-management of diabetes including medication adherence. As providers gain
a deeper understanding of patient illness and treatment perceptions as a way of improving com-
munication regarding medication use, significant attention also needs to be paid to the social,
spiritual, and psychological coping mechanisms AAs use for dealing with diabetes and leverag-
ing these mechanisms in designing culturally-appropriate interventions for AAs.[16, 25]

Consequences of diabetes

Based on our study results, there are social and interpersonal consequences of having diabetes
for AAs. Participants experienced a sense of surveillance/loss of autonomy and lifestyle
changes because of having diabetes. Prior research show AAs with diabetes feel powerless over
their life and future. [57] Study results show that participants perceived that diabetes changed
their life by influencing how they ate favorite foods, their job and functional roles, and by
changing their identity as an employee, a cultural individual, a sexual person, and a social per-
son. In a study of the illness narratives of AA men with type 2 diabetes, Liburd et al., 2004
reported that diabetes affected employability and job security, sex appeal, and other social rela-
tionships among participants. AA men reported changing their lifestyle in order to manage
diabetes. Diabetes complications impacted their ability to meet routine obligations, affecting
their spouses and others, as well as themselves. In the exploration and management of AA ill-
ness perceptions, it is important to consider how diabetes significantly affects several contex-
tual factors external to the individual, which then influences their experience of living with the
disease.[25, 58] Interventions that address AAs’ diabetes management need to account for
how the disease changes the individual and their interpersonal lives, and the psychological
impact of these changes.

In this study, AAs reported how diabetes influenced their sociocultural context, as well as
affected their need for social support. Diabetes made the family bonding experience of eating
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difficult, limited participants’ ability to eat their cultural foods, and diminished their cultural
experiences. Prior studies have shown that AAs with diabetes have concerns such as managing
their disease in a way that includes ethnic foods and participating in social gatherings involv-
ing food. [57, 59, 60]. The type of food, the consumption of food, and its role in social events
are culturally important and have meaning among A As that needs to be recognized in the
development and design of culturally competent, disease management interventions and treat-
ment plans.[57, 61] For example, enhancing positive illness perceptions can focus on changing
food preparation, while still embracing AAs’ cultural experience of eating as a family. In terms
of social support, it was not surprising that diabetes affected AAs relationships with family and
friends as participants felt infantilized and controlled. Family support is important to AAs
with diabetes, especially in relation to medication self-management. [58, 59] A sense of no sup-
port and family conflict may create a negative emotional context that discourages patients and
increases the feeling of diabetes as being burdensome or intrusive. [62] Successfully managing
diabetes can increase patient’s personal sense of control and emotional well-being, especially
when the families of AAs with diabetes believe optimistically that a patient’s life still has mean-
ing despite the disease. [63] It is important to design diabetes self-management interventions
that enable family members and friends to be involved in positive ways and allow for the incor-
poration of cultural experiences that would otherwise have made diabetes management bur-
densome. [63]

Emotional representation and concern about diabetes

Participants reported negative reactions to having diabetes including anger, fear, and frustra-
tion. In prior studies, AAs with diabetes report experiencing loss of normalcy and suffering,
and perceived that their lifestyle changes were stressful and intrusive. [25, 50] Similarly, fear of
death and complications have been reported in prior research examining the impact of diabe-
tes among AAs.[57] In our prior work, AAs’ reasons for intentionally not taking their medi-
cines were associated with their concerns about medication side effects, as well as fear and
frustration associated with taking their diabetes medicines. [12] Managing diabetes is stressful
and AAs are fearful and preoccupied with thoughts of future disability, loss of independence,
and death. [25, 58] Providing behavioral and psychological support that alleviates the distress
and emotional toll of diabetes, and offers positive support through family, community and
social organizations are needed for AAs with type 2 diabetes.

Our study showed that participants were concerned about family members and themselves
dying from diabetes, because they had observed diabetes complications and mortality in their
family. Similarly, in a prior study, participants reported seeing family members and friends
experience diabetes complications or die from the disease. AAs’ personal experience with dia-
betes is related to the experience of diabetes in their friends and family members. [50] Given
the high prevalence of diabetes in the AA community and the salience of its detrimental conse-
quences in patients’ lives, attention to the family context of disease is warranted.[25]

Implications for practice

Healthcare providers and diabetes educators can support AAs with type 2 diabetes by ack-
nowledging that they are aware of and sensitive to the multiple and complex psychosocial and
cultural struggles that AAs must face and negotiate during disease and medication manage-
ment. As shown in our study findings, for AAs with diabetes, there are several issues to
consider.

To help patients implement adherence behavior changes, health care educators and provid-
ers need to be aware of how different cultural contexts influence what patients know and
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believe about diabetes. [8] Studies have shown that illness perceptions influence whether
patients take their medicines or not, and should be taken into account in designing medication
use interventions.[10, 11] Diabetes educators and providers can encourage patients to discuss
their perceptions of diabetes and how having the disease influences their individuality, inde-
pendence, and social and cultural contexts. In addition, providers need to pay attention to
making referrals to needed specialty, community, and social services that can provide psycho-
social support and enhance AAs’ positive coping skills. Peer educator, family, and/or faith sup-
port-based interventions are useful to AAs with diabetes, providing a forum for these
individuals to share diabetes management struggles and strategies and provide support beyond
the clinical encounter. [25]

Patient-provider behavioral interventions that negotiate and compromise on patient illness
perceptions may lead to positive health behaviors including improved diabetes self-manage-
ment and adherence. [64, 65]In a prior work, AAs with diabetes perceived that there was a
race-mediated effect of how they developed diabetes due to poverty associated with past slavery
and racial discrimination they had experienced from their health care providers. [49] Since ill-
ness perceptions are influenced by patient environmental and sociocultural contexts,[14] it fol-
lows that cultural values need to be integrated into patient-centered interventions designed to
present positive illness perceptions that can enhance self-management and medication adher-
ence. [65] Gaps in patient and provider concordance in illness perceptions exist and hinder
medication adherence. [64] Hence, enhanced patient and provider communication interven-
tions that addresses the behavioral, educational and sociocultural environment of AAs with
diabetes can lead to improved adherence.

Limitations

This study had several limitations. First, due to the high number of patients taking oral diabe-
tes medicines compared to insulin, only patients taking oral diabetes medicines are included.
Future studies will consider the inclusion of all individuals including those using insulin. Sec-
ond, illness perceptions might differ between men and women and across age groups. The
focus groups included a mix of men and women, but were specific to middle-aged adults.
Future studies will consider possible gender differences in perceptions and include a wider age
group. Finally, the authors conducted the study in a Midwestern location. It is possible that
geographic regions influence beliefs, such that beliefs among African Americans in South
Carolina might be different from African Americans in Chicago.

Conclusions

According to Leventhal’s common sense model, patient illness perceptions are shaped in the
sociocultural context of an individual. For African Americans with type 2 diabetes, improved
diabetes self-management behaviors such as medication adherence might be influenced by the
meaning the individual attaches to diabetes, the available psychosocial support for managing
the disease, and patient experience with the disease.

Acknowledgments

We would like to thank the participants in this study and the community advisory board mem-
bers who endorsed this study. We also acknowledge with gratitude the help of Pam Bracey
who assisted with participant recruitment and data interpretation and Sin Chan who helped
with the data analysis. This project is supported by the Clinical and Translational Science
Award (CTSA) program, through the National Institutes of Health (NIH) National Center for
Advancing Translational Sciences, grants ULITR000427 and 5KL2TR000428. The content is

PLOS ONE | https://doi.org/10.1371/journal.pone.0207692 November 21, 2018 18/22


https://doi.org/10.1371/journal.pone.0207692

®PLOS | one

Perception of type 2 diabetes among African Americans

solely the responsibility of the authors and does not necessarily represent the official views of
the NIH.

Author Contributions

Conceptualization: Olayinka O. Shiyanbola, Earlise C. Ward, Carolyn M. Brown.
Data curation: Olayinka O. Shiyanbola.

Formal analysis: Olayinka O. Shiyanbola.

Funding acquisition: Olayinka O. Shiyanbola, Earlise C. Ward, Carolyn M. Brown.
Investigation: Olayinka O. Shiyanbola, Earlise C. Ward, Carolyn M. Brown.
Methodology: Olayinka O. Shiyanbola, Earlise C. Ward, Carolyn M. Brown.
Project administration: Olayinka O. Shiyanbola.

Resources: Olayinka O. Shiyanbola.

Supervision: Olayinka O. Shiyanbola, Earlise C. Ward, Carolyn M. Brown.
Validation: Olayinka O. Shiyanbola.

Writing - original draft: Olayinka O. Shiyanbola.

Writing - review & editing: Earlise C. Ward, Carolyn M. Brown.

References

1. Chow EA, Foster H, Gonzalez V, Mclver L. The disparate impact of diabetes on racial/ethnic minority
populations. Clinical Diabetes. 2012; 30(3):130-3.

2. Control CfD Prevention, Control CfD Prevention. National diabetes fact sheet: national estimates and
general information on diabetes and prediabetes in the United States, 2011. Atlanta, GA: US Depart-
ment of Health and Human Services, Centers for Disease Control and Prevention. 2011; 201.

3. L G. African Americans and diabetes-educate to eliminate disparities among minorities [cited 2014
June 20]. Available from: http://www.todaysdietitian.com/newarchives/050409p32.shtml.

4. Perneger TV, Brancati FL, Whelton PK, Klag MJ. End-stage renal disease attributable to diabetes melli-
tus. Ann Intern Med. 1994; 121(12):912-8. Epub 1994/12/15. PMID: 7978716.

5. Peek ME, Wilson SC, Gorawara-Bhat R, Odoms-Young A, Quinn MT, Chin MH. Barriers and facilitators
to shared decision-making among African-Americans with diabetes. Journal of general internal medi-
cine. 2009; 24(10):1135-9. https://doi.org/10.1007/s11606-009-1047-0 PMID: 19578818

6. Brown MT, Bussell JK, editors. Medication adherence: WHO cares? Mayo Clinic Proceedings; 2011:
Elsevier.

7. Shenolikar RA, Balkrishnan R, Camacho FT, Whitmire JT, Anderson RT. Race and medication adher-
ence in Medicaid enrollees with type-2 diabetes. Journal of the National Medical Association. 2006; 98
(7):1071. PMID: 16895275

8. Skelly AH, Dougherty M, Gesler WM, Soward AC, Burns D, Arcury TA. African American beliefs about
diabetes. Western journal of nursing research. 2006; 28(1):9-29. https://doi.org/10.1177/
0193945905280298 PMID: 16676724

9. Shiyanbola OO, Ward E, Brown C. Sociocultural Influences on African Americans’ Representations of
Type 2 Diabetes: A Qualitative Study. Ethnicity & disease. 2018; 28(1):25-32.

10. Broadbent E, Donkin L, Stroh JC. lliness and treatment perceptions are associated with adherence to
medications, diet, and exercise in diabetic patients. Diabetes care. 2011; 34(2):338—40. https://doi.org/
10.2337/dc10-1779 PMID: 21270191

11.  Shiyanbola OO, Nelson J. lliness perceptions, beliefs in medicine and medication non-adherence
among South Dakota minority women with diabetes: a pilot study. South Dakota medicine : the journal of
the South Dakota State Medical Association. 2011; 64(10):365-8. Epub 2011/10/25. PMID: 22016925.

12. Shiyanbola OO, Ward E, Brown C. “i did not want to take that medicine”: African-Americans’ reasons for
diabetes medication nonadherence and perceived solutions for enhancing adherence. Patient prefer-
ence and adherence. 2018; 12:409-21. https://doi.org/10.2147/PPA.S152146 PMID: 29593383

PLOS ONE | https://doi.org/10.1371/journal.pone.0207692 November 21, 2018 19/22


http://www.todaysdietitian.com/newarchives/050409p32.shtml
http://www.ncbi.nlm.nih.gov/pubmed/7978716
https://doi.org/10.1007/s11606-009-1047-0
http://www.ncbi.nlm.nih.gov/pubmed/19578818
http://www.ncbi.nlm.nih.gov/pubmed/16895275
https://doi.org/10.1177/0193945905280298
https://doi.org/10.1177/0193945905280298
http://www.ncbi.nlm.nih.gov/pubmed/16676724
https://doi.org/10.2337/dc10-1779
https://doi.org/10.2337/dc10-1779
http://www.ncbi.nlm.nih.gov/pubmed/21270191
http://www.ncbi.nlm.nih.gov/pubmed/22016925
https://doi.org/10.2147/PPA.S152146
http://www.ncbi.nlm.nih.gov/pubmed/29593383
https://doi.org/10.1371/journal.pone.0207692

®PLOS | one

Perception of type 2 diabetes among African Americans

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Moodley R. Representation of subjective distress in black and ethnic minority patients: Constructing a
research agenda. Counselling Psychology Quarterly. 2000; 13(2):159-74.

Leventhal H, Phillips LA, Burns E. The Common-Sense Model of Self-Regulation (CSM): A dynamic
framework for understanding iliness self-management. Journal of behavioral medicine. 2016; 39
(6):935—46. https://doi.org/10.1007/s10865-016-9782-2 PMID: 27515801

Leventhal EA. self-regulation of health and. The self-regulation of health and illness behaviour. 2003:
42.

Kleinman A. Patients and healers in the context of culture: An exploration of the borderland between
anthropology, medicine, and psychiatry: Univ of California Press; 1980.

Kleinman A, Eisenberg L, Good B. Culture, iliness, and care: clinical lessons from anthropologic and
cross-cultural research. Focus. 2006.

Cohen MZ, Tripp-Reimer T, Smith C, Sorofman B, Lively S. Explanatory models of diabetes: patient
practitioner variation. Social science & medicine. 1994; 38(1):59-66.

Leventhal H, Brissette |, Leventhal EA. The common-sense model of self-regulation of health and ill-
ness. The self-regulation of health and illness behaviour. 2003; 1:42—65.

Pickett S, Allen W, Franklin M, Peters RM. lliness beliefs in African Americans with hypertension. West-
ern journal of nursing research. 2013:0193945913491837.

Farmer KC. Leventhal's common-sense model and medication adherence. Research in Social and
Administrative Pharmacy. 2012; 8(5):355-6. https://doi.org/10.1016/j.sapharm.2012.05.013 PMID:
22986174

Brandes K, Mullan B. Can the common-sense model predict adherence in chronically ill patients? A
meta-analysis. Health psychology review. 2014; 8(2):129-53. https://doi.org/10.1080/17437199.2013.
820986 PMID: 25053132

Jezewski MA, Poss J. Mexican Americans’ explanatory model of type 2 diabetes. Western Journal of
Nursing Research. 2002; 24(8):840-58. https://doi.org/10.1177/019394502237695 PMID: 12469723

Allan JD. Explanatory models of overweight among African American, Euro-American, and Mexican
American women. Western Journal of Nursing Research. 1998; 20(1):45-66. https://doi.org/10.1177/
019394599802000104 PMID: 9473967

Liburd LC, Namageyo-Funa A, Jack L, Gregg E. Views from within and beyond: illness narratives of Afri-
can-American men with type 2 diabetes. Diabetes Spectrum. 2004; 17(4):219-24.

Hampson SE, Glasgow RE, Foster LS. Personal models of diabetes among older adults: relationship to
self-management and other variables. The Diabetes Educator. 1995; 21(4):300-7. https://doi.org/10.
1177/014572179502100407 PMID: 7621732

Barnes L, Moss-Morris R, Kaufusi M. lliness beliefs and adherence in diabetes mellitus: a comparison
between Tongan and European patients. 2004.

Eiser JR, Riazi A, Eiser C, Hammersley S, Tooke JE. Predictors of psychological well-being in types 1
and 2 diabetes. Psychology and Health. 2001; 16(1):99-110.

Kucukarslan SN. A review of published studies of patients’ iliness perceptions and medication adher-
ence: lessons learned and future directions. Research in social & administrative pharmacy : RSAP.
2012; 8(5):371-82. Epub 2012/09/19. https://doi.org/10.1016/j.sapharm.2011.09.002 PMID:
22986176.

Littlewood R, Lipsedge M. Aliens and alienists: ethnic minorities and psychiatry: Psychology Press;
1997.

Pope C, Ziebland S, Mays N. Qualitative research in health care: Analysing qualitative data. BMJ: Brit-
ish Medical Journal. 2000; 320(7227):114. PMID: 10625273

Creswell JW, Miller DL. Determining validity in qualitative inquiry. Theory into practice. 2000; 39
(3):124-30.

Schneider C. Cognitive Behavioral Therapy for Diabetes 2014 [cited 2015 July 3]. Available from: http://
www.diabetescare.net/authors/clara-schneider/cognitive-behavioral-therapy-diabetes.

Morgan DL, Krueger RA. When to use focus groups and why. 1993.

Harvey J, Lawson V. The importance of health belief models in determining self-care behaviour in dia-
betes. Diabetic Medicine. 2009; 26(1):5-13. https://doi.org/10.1111/j.1464-5491.2008.02628.x PMID:
19125754

Reinke T. Depression Screening Tools Overlooked When Treating Diabetes 2013 [cited 2015 July 3].
Available from: http://www.managedcaremag.com/archives/2013/5/depression-screening-tools-
overlooked-when-treating-diabetes.

Cherney K. Age of Onset for Type 2 Diabetes: Know Your Risk 2014 [cited 2015 July 14]. Available
from: http://www.healthline.com/health/type-2-diabetes-age-of-onset#Overview1.

PLOS ONE | https://doi.org/10.1371/journal.pone.0207692 November 21, 2018 20/22


https://doi.org/10.1007/s10865-016-9782-2
http://www.ncbi.nlm.nih.gov/pubmed/27515801
https://doi.org/10.1016/j.sapharm.2012.05.013
http://www.ncbi.nlm.nih.gov/pubmed/22986174
https://doi.org/10.1080/17437199.2013.820986
https://doi.org/10.1080/17437199.2013.820986
http://www.ncbi.nlm.nih.gov/pubmed/25053132
https://doi.org/10.1177/019394502237695
http://www.ncbi.nlm.nih.gov/pubmed/12469723
https://doi.org/10.1177/019394599802000104
https://doi.org/10.1177/019394599802000104
http://www.ncbi.nlm.nih.gov/pubmed/9473967
https://doi.org/10.1177/014572179502100407
https://doi.org/10.1177/014572179502100407
http://www.ncbi.nlm.nih.gov/pubmed/7621732
https://doi.org/10.1016/j.sapharm.2011.09.002
http://www.ncbi.nlm.nih.gov/pubmed/22986176
http://www.ncbi.nlm.nih.gov/pubmed/10625273
http://www.diabetescare.net/authors/clara-schneider/cognitive-behavioral-therapy-diabetes
http://www.diabetescare.net/authors/clara-schneider/cognitive-behavioral-therapy-diabetes
https://doi.org/10.1111/j.1464-5491.2008.02628.x
http://www.ncbi.nlm.nih.gov/pubmed/19125754
http://www.managedcaremag.com/archives/2013/5/depression-screening-tools-overlooked-when-treating-diabetes
http://www.managedcaremag.com/archives/2013/5/depression-screening-tools-overlooked-when-treating-diabetes
http://www.healthline.com/health/type-2-diabetes-age-of-onset#Overview1
https://doi.org/10.1371/journal.pone.0207692

®PLOS | one

Perception of type 2 diabetes among African Americans

38.

39.

40.

41.

42,

43.
44,

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Prevention CfDCa. National diabetes statistics report: estimates of diabetes and its burden in the United
States, 2014. Atlanta, ga: US Department of health and human services. 2014.

Keogh KM, White P, Smith SM, McGilloway S, O’Dowd T, Gibney J. Changing illness perceptions in
patients with poorly controlled type 2 diabetes, a randomised controlled trial of a family-based interven-
tion: protocol and pilot study. BMC family practice. 2007; 8:36. Epub 2007/06/29. https://doi.org/10.
1186/1471-2296-8-36 PMID: 17597523; PubMed Central PMCID: PMCPmc1919379.

McKenzie C. Exploring perceptions of risk for coronary heart disease in African American women with
type 2 diabetes: University of North Carolina; 2009.

Quandt SA, Reynolds T, Chapman C, Bell RA, Grzywacz JG, Ip EH, et al. Older adults’ fears about dia-
betes using common sense models of disease to understand fear origins and implications for self-man-
agement. Journal of Applied Gerontology. 2013; 32(7):783-803. https://doi.org/10.1177/
0733464811435506 PMID: 25364096

Line Guénette SL, Laurence Guillaumie,Gabriel Giguére,Jean-Pierre Grégoire, Jocelyne Moisan.
Patients’ beliefs about adherence to oral antidiabetic treatment: a qualitative study. Patient preference
and adherence. 2015; 9(9):413-20.

Fontana A, Frey J. The art of science. The handbook of qualitative research. 1994:361-76.

Thomas DR. A general inductive approach for analyzing qualitative evaluation data. American journal of
evaluation. 2006; 27(2):237—46.

Charmaz K, Belgrave L. Qualitative interviewing and grounded theory analysis. The SAGE handbook of
interview research: The complexity of the craft. 2002; 2(2002).

Richards L. Handling qualitative data: An introduction. Thousand Oaks, CA: Sage; 2006.

Birt L, Scott S, Cavers D, Campbell C, Walter F. Member Checking A Tool to Enhance Trustworthiness
or Merely a Nod to Validation? Qualitative health research. 2016:1049732316654870.

Doyle S. Member checking with older women: A framework for negotiating meaning. Health care for
women international. 2007; 28(10):888-908. https://doi.org/10.1080/07399330701615325 PMID:
17987459

Shiyanbola OO, Ward E, Brown C. Sociocultural Influences on African Americans’ Representations of
Type 2 Diabetes: A Qualitative Study. Ethnicity & disease. 2018; 28(1):25-32.

Egede LE, Bonadonna RJ. Diabetes self-management in African Americans: an exploration of the role
of fatalism. The Diabetes Educator. 2003; 29(1):105—15. https://doi.org/10.1177/014572170302900115
PMID: 12632689

Bogart LM, Thorburn S. Are HIV/AIDS conspiracy beliefs a barrier to HIV prevention among African
Americans? JAIDS Journal of Acquired Immune Deficiency Syndromes. 2005; 38(2):213-8. PMID:
15671808

Bogart LM, Wagner G, Galvan FH, Banks D. Conspiracy beliefs about HIV are related to antiretroviral
treatment nonadherence among African American men with HIV. Journal of acquired immune defi-
ciency syndromes (1999). 2010; 53(5):648.

Powe BD, Weinrich S, editors. An intervention to decrease cancer fatalism among rural elders. Oncol-
ogy nursing forum; 1999.

Chin MH, Polonsky TS, Thomas VD, Nerney MP. Developing a Conceptual Framework for Understand-
ing lliness and Attitudes in Older, Urban African Americans With Diabetes. The Diabetes Educator.
2000; 26(3):439-49. https://doi.org/10.1177/014572170002600311 PMID: 11151291

Samuel-Hodge CD, Headen SW, Skelly AH, Ingram AF, Keyserling TC, Jackson EJ, et al. Influences on
day-to-day self-management of type 2 diabetes among African-American women: spirituality, the multi-
caregiver role, and other social context factors. Diabetes care. 2000; 23(7):928—-33. PMID: 10895842

Anderson RM, Funnell MM, Arnold MS, Barr PA, Edwards GJ, Fitzgerald JT. Assessing the cultural rel-
evance of an education program for urban African Americans with diabetes. The Diabetes Educator.
2000; 26(2):280-9. https://doi.org/10.1177/014572170002600208 PMID: 10865593

Blanchard MA, Rose LE, Taylor J, McEntee MA, Latchaw LL. Using a focus group to design a diabetes
education program for an African American population. The Diabetes Educator. 1999; 25(6):917-24.
https://doi.org/10.1177/014572179902500609 PMID: 10711073

Orr Chlebowy D, Hood S, LaJoie AS. Facilitators and barriers to self-management of type 2 diabetes
among urban African American adults. The Diabetes Educator. 2010; 36(6):897-905. https://doi.org/
10.1177/0145721710385579 PMID: 20974906

Maillet NA, D’ERAMO MELKUS G, Spollett G. Using focus groups to characterize the health beliefs and
practices of black women with non-insulin-dependent diabetes. The Diabetes Educator. 1996; 22
(1):39-46. https://doi.org/10.1177/014572179602200106 PMID: 8697955

PLOS ONE | https://doi.org/10.1371/journal.pone.0207692 November 21, 2018 21/22


https://doi.org/10.1186/1471-2296-8-36
https://doi.org/10.1186/1471-2296-8-36
http://www.ncbi.nlm.nih.gov/pubmed/17597523
https://doi.org/10.1177/0733464811435506
https://doi.org/10.1177/0733464811435506
http://www.ncbi.nlm.nih.gov/pubmed/25364096
https://doi.org/10.1080/07399330701615325
http://www.ncbi.nlm.nih.gov/pubmed/17987459
https://doi.org/10.1177/014572170302900115
http://www.ncbi.nlm.nih.gov/pubmed/12632689
http://www.ncbi.nlm.nih.gov/pubmed/15671808
https://doi.org/10.1177/014572170002600311
http://www.ncbi.nlm.nih.gov/pubmed/11151291
http://www.ncbi.nlm.nih.gov/pubmed/10895842
https://doi.org/10.1177/014572170002600208
http://www.ncbi.nlm.nih.gov/pubmed/10865593
https://doi.org/10.1177/014572179902500609
http://www.ncbi.nlm.nih.gov/pubmed/10711073
https://doi.org/10.1177/0145721710385579
https://doi.org/10.1177/0145721710385579
http://www.ncbi.nlm.nih.gov/pubmed/20974906
https://doi.org/10.1177/014572179602200106
http://www.ncbi.nlm.nih.gov/pubmed/8697955
https://doi.org/10.1371/journal.pone.0207692

®PLOS | one

Perception of type 2 diabetes among African Americans

60.

61.

62.

63.

64.

65.

Batts ML, Gary TL, Huss K, Hill MN, Bone L, Brancati FL. Patient priorities and needs for diabetes care
among urban African American adults. The Diabetes Educator. 2001; 27(3):405—12. https://doi.org/10.
1177/014572170102700310 PMID: 11912801

Anderson RM, Barr PA, Edwards GJ, Funnell MM, Fitzgerald JT, Wisdom K. Using focus groups to
identify psychosocial issues of urban black individuals with diabetes. The Diabetes Educator. 1996; 22
(1):28-33. https://doi.org/10.1177/014572179602200104 PMID: 8697953

Tang TS, Brown MB, Funnell MM, Anderson RM. Social support, quality of life, and self-care behaviors
among African Americans with type 2 diabetes. The Diabetes Educator. 2008; 34(2):266—76. https://
doi.org/10.1177/0145721708315680 PMID: 18375776

Chesla CA, Fisher L, Mullan JT, Skaff MM, Gardiner P, Chun K, et al. Family and disease management
in African-American patients with type 2 diabetes. Diabetes care. 2004; 27(12):2850-5. PMID:
15562196

Scollan-Koliopoulos M, Rapp KJ, Bleich D. Afrocentric Cultural Values and Beliefs Movement Beyond
the Race and Ethnicity Proxy to Understand Views of Diabetes. The Diabetes Educator. 2012; 38
(4):488-98. https://doi.org/10.1177/0145721712445213 PMID: 22609759

Theunissen NC, de Ridder DT, Bensing JM, Rutten GE. Manipulation of patient—provider interaction:
discussing illness representations or action plans concerning adherence. Patient education and
counseling. 2003; 51(3):247-58. PMID: 14630381

PLOS ONE | https://doi.org/10.1371/journal.pone.0207692 November 21, 2018 22/22


https://doi.org/10.1177/014572170102700310
https://doi.org/10.1177/014572170102700310
http://www.ncbi.nlm.nih.gov/pubmed/11912801
https://doi.org/10.1177/014572179602200104
http://www.ncbi.nlm.nih.gov/pubmed/8697953
https://doi.org/10.1177/0145721708315680
https://doi.org/10.1177/0145721708315680
http://www.ncbi.nlm.nih.gov/pubmed/18375776
http://www.ncbi.nlm.nih.gov/pubmed/15562196
https://doi.org/10.1177/0145721712445213
http://www.ncbi.nlm.nih.gov/pubmed/22609759
http://www.ncbi.nlm.nih.gov/pubmed/14630381
https://doi.org/10.1371/journal.pone.0207692

