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Abstract

Deaf individuals have more cardiovascular risks than the general population that are believed to be related to their
cardiovascular health knowledge disparities. This phenomenological study describes where 20 deaf sign language-

using adolescents from Rochester, New York, many who possess many positive characteristics to support their health
literacy, learn cardiovascular health information and their lived experiences accessing health information. The goal is

to ultimately use this information to improve the delivery of cardiovascular health education to this population and

other deaf adolescents at a higher risk for weak health literacy. Deaf bilingual researchers interviewed deaf adolescents,
transcribed and coded the data, and described the findings. Five major sources of cardiovascular health information were
identified including family, health education teachers, healthcare providers, printed materials, and informal sources.
Despite possessing advantageous characteristics contributing to stronger health literacy, study participants described
significant challenges with accessing health information from each source. They also demonstrated inconsistencies in their
cardiovascular health knowledge, especially regarding heart attack, stroke, and cholesterol. These findings suggest a great
need for additional public funding to research deaf adolescents’ informal health-related learning, develop accessible and
culturally appropriate health surveys and health education programming, improve interpreter education, and disseminate

information through social media.

Recent surveys of sign language-using deaf people’s health indi-
cate that they experience more cardiovascular risks than hear-
ing people (Barnett et al., 2011; Emond et al., 2015). Recent
studies have also found that sign language-using deaf adults
have inconsistent and weaker cardiovascular health knowl-
edge (e.g., early heart attack and stroke symptoms) as com-
pared to the general hearing population (Margellos-Anast,
Estarziau, & Kaufman, 2006; McKee et al., 2011). Deaf people’s
increased cardiovascular risks might be related to their cardio-
vascular health knowledge and literacy disparities (Margellos-
Anast et al., 2006; McKee et al., 2011). This postulation is based
on previously documented strong relationships between poor
health literacy and poor health outcomes in the hearing popu-
lations (e.g., Baker, Parker, Williams, & Clark, 1998; Baker et al.,
2007; Dewalt, Berkman, Sheridan, Lohr, & Pignone, 2004).

A study of elderly people in Iceland who had hearing prob-
lems found that these people experienced significantly worse
cardiovascular disease mortality than those who did not have
hearing problems (Fisher et al., 2014). To date, there is no docu-
mentation on the prevalence of cardiovascular disease outcomes
(e.g., mortality, myocardial infarctions, strokes, congestive heart
failure) in deaf people who use American Sign Language (ASL)
in the United States. The lack of such “hard” cardiovascular dis-
ease outcomes in this population might be a result of larger and
nationwide health surveys not accurately identifying subpopu-
lations of, not being accessible to, or not recruiting a sufficient
number of deaf people who use sign language (Barnett & Franks,
1999). Data about cardiovascular health literacy in hearing
(non-deaf) people indicate that most hearing people have good
knowledge of cardiovascular risk factors (e.g., hypertension,
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smoking, cholesterol, and physical activity) and health benefits
of physical activity, but their knowledge does not always trans-
late into healthier behaviors (Frost, 1992; Morrow, Krzewinski-
Malone, Jackson, Bungum, & Fitzgerald, 2004). Several studies of
large numbers of hearing people generally indicate that most
of them are able to identify at least one heart attack and stroke
symptom (Greenlund et al., 2004; Mata, Frank, & Gigerenzer,
2014) with most being able to identify four to six stroke warning
symptoms (Lundelin et al., 2012). However, knowledge of stroke
symptoms did not always translate into appropriate behaviors
such as calling 911 when experiencing or witnessing stroke
symptoms (Lecouturier et al., 2010). Hearing people also appear
to have good knowledge about hypertension (Roccella, Bowler,
Ames, & Horan, 1986) and cholesterol (Rasinger, Flores, Pakesch,
& Sinzinger, 1989).

Similar findings have been found in hearing adolescents
(Smalley, Wittler, & Oliverson, 2004) although one study did find
that hearing adolescents had some gaps in their knowledge
about nutrition (Bogdanska, Maniecka-Bryla, & Szpak, 2005).
Furthermore, in another study of 873 high school students in
Michigan, hearing adolescents lacked knowledge about cardio-
vascular disease as the greatest lifetime risk, placing it behind
accidents and cancer, and they did not view themselves as being
at risk for cardiovascular disease. They described cardiovascular
disease as being more of a risk for men than for women and 40%
of these respondents chose substance abuse, other than ciga-
rettes, as the most important cardiovascular disease risk behav-
ior (Vanhecke, Miller, Franklin, Weber, & McCullough, 2006).

Deaf people’s health literacy appear to share many of the
same weaknesses (Pollard & Barnett, 2009) as those evident in
subgroups of hearing people who might have difficulty access-
ing health information including those who have lower educa-
tional levels (Greenlund et al., 2004; Lundelin et al., 2012; Potvin,
Richard, & Edwards, 2000), are immigrants (Chow, Chu, Tu, &
Moe, 2008), have lower levels of social support (Steptoe & Wardle,
2001), and do not speak English at home (Gans, Assmann, Sallar,
& Lasater, 1999; Nguyen et al., 2009). Deaf people also appear
to share similar health literacy weaknesses with hearing peo-
ple who have different racial/ethnicity (Dark & Ezenkwele, 2007;
Winham & Jones, 2011) and cultural backgrounds (Chin et al.,,
2013; Nguyen et al., 2009; Sedibe et al., 2014; Sin, Fitzpatrick, &
Lee, 2010). Factors contributing to deaf people’s health literacy
weaknesses include inability to overhear health information,
difficulty in understanding written health information (Jones,
Renger, & Firestone, 2005), and communication barriers with
their healthcare providers (Zazove et al., 1993).

In one study, deaf adults selected cardiovascular health edu-
cation as their highest priority for health education topics (Jones
et al., 2005). In response to this request made by deaf adults,
we sought to learn how deaf adolescents access cardiovascu-
lar health information and develop health literacy skills. This
information can then be used to fill the gap in developing effec-
tive health educational interventions to improve deaf people’s
cardiovascular health knowledge and literacy skills. We chose
to focus on deaf adolescents rather than deaf adults because
adolescence is a critical developmental period when health edu-
cation interventions have the potential to yield significant life-
long benefits (e.g., Manganello, 2008).

The Nutbeam (2000) health literacy model was used to formu-
late a set of semistructured interview questions about deaf ado-
lescents’ health literacy. This is one of the most widely accepted
models of health literacy that is often used in studies of heath
communication (see Nutbeam, 2008 for review). This model
includes three sequential levels of health literacy: (a) functional
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health literacy, (b) interactive health literacy, and (c) critical
health literacy. Manganello’s (2008) adolescent health literacy
framework was also used to explore deaf adolescents’ sources
of cardiovascular health information and their lived experiences
with accessing these sources of information. This framework
was constructed specifically for adolescents and is based on
definitions, constructs, and concepts of health literacy as devel-
oped in the most recent report from the Institute of Medicine’s
Committee on Health Literacy: Health Literacy: A Prescription to
End Confusion (Nielsen-Bohlman, Pranzer, & Kindig, 2004). This
robust, systematic model of health literacy encompasses family,
educational, and health systems and enabled the researchers to
set a priori codes related to adolescents’ health literacy. The use
of both the Nutbeam model and Manganello framework allowed
the researchers to explore widely for factors contributing to deaf
adolescents’ health literacy development.

The present study used a phenomenological approach
where 20 deaf participants report common lived experiences of
a phenomenon including what they experienced and how they
experienced it (e.g., Creswell, 1998). This approach enabled the
researchers to describe deaf adolescents’ self-reported experi-
ences on learning and understanding cardiovascular health
information. Also, within this approach, the researcher is not a
detached or impartial observer—as it is claimed not possible to
begin without presumptions or biases—instead the researcher
is another interested subjective participant in the process. This
requires the research team to make clear the experiences they
bring into the study as well as the interpretations and meanings
that have been placed on findings (e.g., Plummer, 1983; Stanley &
Wise, 1993). In this study, all of the authors are deaf themselves:
one is a developmental pediatrician, one is a developmental psy-
chologist, and one is a neuropsychologist. We navigated the data
with our in-group knowledge of the deaf experience and describe
our observations of the findings in the Discussion section.

Method

Participants

Purposive sampling was used to ensure that the participating
deaf adolescents were from different educational settings. The 20
participants were recruited from one school for the deaf and one
public school serving mainstreamed deaf students in Rochester,
New York. We did not assess participants’ hearing status, but
all participants responded to recruitment materials specifically
requesting sign language-using deaf high school students and
all participants understood and used sign language fluently in
interviews. Participants ranged from 14 to 19 years old and were
in grades 9-12 (see Table 1 for demographic information). Almost
half of the participants (n = 9) were female and one-fourth of
the participants (n = 5) were of a non-White racial and/or ethnic
background. Slightly more than half (n = 11) had deaf parents
and the majority (n = 17) reported that their parents use sign
language. Eighteen out of 20 participants described good com-
munication with their parents. Three-fourths (n = 15) of the par-
ticipants rated themselves as having good English reading skills.

Procedures

The University of Rochester Institutional Review Board approved
all research procedures. Semistructured interview questions
were formulated using Nutbeam’s (2000) health literacy model
as mentioned earlier and additional questions were developed
to explore the participants’ knowledge about cardiovascular
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Table 1. Participants’ background characteristics
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Parents’ Quality of Self-reported
Race/ Parents’ communication communication English
ID Gender ethnicity Age Grade School hearing status method with parents reading skills
1  Female White 16 9th Deaf school Both hearing Sign language Good Good
2 Female Non-White 17 11th  Deaf school Both hearing Spoken language Poor Poor
3 Female White 17 11th Deaf school Mother deaf, Both sign and Good Good
father hearing spoken language
4 Male White 16 11th  Deaf school Both deaf Sign language Good Good
5 Male White 16 10th  Deaf school Both deaf Sign language Good Good
6 Male White 16 11th  Deaf school Both deaf Sign language Good Good
7 Male White 18 12th  Deaf school Both hearing Sign language Good Poor
8 Male Non-White 18 11th  Deaf school Both hearing Spoken language Good Good
9 Male White 18 12th  Deaf school Both deaf Sign language Good Good
10 Female White 18 12th  Deaf school Both hearing Sign language Good Good
11 Male Non-White 18 12th  Deaf school Both hearing Spoken language Poor Poor
12 Male  Non-White 18 12th  Deaf school Both hearing Both sign and Good Good
spoken language
13 Male White 16 9th Deaf school Both deaf Sign language Good Poor
14 Female White 18 12th  Deaf school Both deaf Sign language Good Good
15 Female White 16 11th  Deaf school Both hearing Sign language Good Good
16 Male White 15 10th  Deaf school Both deaf Sign language Good Poor
17 Female White 16 10th  Deaf school Both deaf Sign language Good Good
18 Female White 19 12th  Mainstream school Both deaf Sign language Good Good
19 Female Non-White 17 11th  Mainstream school ~Mother deaf, Sign language Good Good
father hearing
20 Male White 14 9th Mainstream school Both hearing Both sign and Good Good

spoken language

topics including heart attack, stroke, obesity, hypertension,
diabetes, and cholesterol with a focus on the causes, mecha-
nisms, prevention, and consequences of these health issues (see
Figure 1 for interview questions). Participants who responded
to the study’s recruitment advertisements, distributed through
each school, were included in this study. The participants were
informed of the purpose, data collection methods, privacy pro-
tection methods, and the right to withdraw from the interview
at any time. All parents provided consent for students who were
under 18 years old to participate in this study and all students
provided assent. Two students who were 18 years old or older
provided informed consent on their own.

The size of the focus groups was limited to six adolescents
to allow for optimal interaction and participation. Three par-
ticipants were interviewed individually because they preferred
not to be in a focus group. A background questionnaire asking
demographic information including their parents’ hearing sta-
tus, whether their parents use sign language, and the quality
of their communication with their parents was given to all par-
ticipants. Participants were also asked to self-rate their English
reading skills. All focus groups and individual interviews were
then conducted in ASL by two ASL-fluent deaf interviewers and
video-recorded. Each deaf adolescent was compensated for his/
her time with a ten-dollar superstore gift card. A deaf researcher
fluent in both ASL and English translated and transcribed the
video recordings into written English and all of the transcrip-
tions were checked for accuracy by a second deaf bilingual
researcher. A team of three deaf researchers coded and organ-
ized themes related to deaf adolescents’ knowledge of and
sources of cardiovascular health information. Manganello’s
(2008) framework was used to set a priori codes related to family,
educational, and health systems influences on health literacy.
The team also coded cardiovascular health knowledge topics
that the participants appeared to find difficult or unfamiliar.

Findings

The participants were asked about cardiovascular risks and
their responses varied widely. Participants generally under-
stood the benefits of a healthy diet and regular exercise, the
wisdom of avoiding cigarette smoking, and some basic cardio-
vascular disease symptoms. However, most of these adolescents
exhibited some inconsistencies in other areas of cardiovascular
health knowledge including heart attack, stroke, and cholesterol
(see Table 2 for sample quotes). Many were unable to explain
the causes or what happens in a heart attack and a stroke, and
only a very few were able to accurately describe cholesterol. For
example, one participant (#19) described cholesterol as an arti-
ficial flavor that is added to food and another participant (#20)
explained that cholesterol actually makes the heart healthier
and pump better.

Five common sources of cardiovascular health informa-
tion were identified: (a) family, (b) health education teachers,
(c) healthcare providers, (d) printed health information, and (e)
informal learning (see Table 3 for sample quotes). Although the
purpose of the study was to describe where they learn informa-
tion, there were themes from all participants about difficulties
accessing information (see Table 4 for sample quotes). The fol-
lowing subsections, beginning with the most frequently men-
tioned source, describe the participants’ perceptions of their
learning of relevant health information and their challenges.
The authors clarified emic (in-group) concepts unique to the
deaf community in this section and the authors’ interpretations
of these themes are then described in the Discussion section.

Family

As with the general population (see Manganello, 2008), deaf ado-
lescents’ families served as major sources of deaf adolescents’
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1. What do you think about or know about cardiovascular health?

a. Is having good heart health important to you? Why or why not?

b. How do you keep your heart healthy for your future?

c. What is a heart attack?

d. What is a stroke?

e. What is diabetes?

f. What is high blood pressure (hypertension)?

g. What is cholesterol?

h. How is diet (what you eat) related to your heart health?

i. How does exercise influence your heart health?

j- How does smoking influence your heart health?

k. How does your personal family history influence your heart health?
2. How or where do/did you learn about your heart health?

3. If you are not sure about what to do to keep your heart healthy for your future, what do
you do?

a. Who do/can you trust to give you reliable and useful information about your heart
health?

b. Do/Can you rely on the following people to give you information about your heart
health that you can understand and use?

i. Your parents/guardians?
ii. Your teachers?
iii. Your doctors?
iv. Your friends?
v. Other people?
4. Do you believe that you have the same understanding and knowledge about your heart
health as other hearing teenagers? Why or why not?

5. What would be the best ways to help you learn more about your heart health in the
future?

6. How do you know if certain information about heart health is reliable or not?

7. Do you trust health information that you find on the Internet? How do you decide which
websites to trust and which websites not to trust?

8. Is there anything else anybody would like to ask or talk about that we have talked about
here today?

9. Before leaving, does anybody here want to have some paper and pen to write down
anything for us to read and learn more about that we have talked about today? (If so,
provide paper and pen and extra time while dismissing others that do not request paper).

Figure 1. Semistructured interview questions based on the Nutbeam (2000) Health Literacy Model.

general information about cardiovascular health. Family was the
most common source identified by these participants although
there was a great variation among participants as to how much
information they had access to at home. Although the majority
of the sample reported being able to understand their parents,
participants who used sign language with their parents men-
tioned learning more about cardiovascular health from their
families more than those who did not use sign language with
their parents. Within the group of adolescents with parents
fluent in ASL, exposure to cardiovascular health information
was higher among those who have family members who took
the initiative to share this information with them. Regardless

of communication modality, many deaf adolescents described
experiences where their parents would fill out a medical back-
ground form or answer verbal questions asking about their fam-
ily medical history without sharing this information with them.

A striking theme, which emerged across the focus groups
and interviews, was that many of these deaf adolescents did
not appear to be aware of their family medical history. This
appeared to be especially true for those from families not fluent
in ASL. These adolescents were not able to overhear family con-
versations about relatives’ health or parents’ conversations with
healthcare providers even when these adolescents were present
(see Health Care Providers subsection).
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Table 2. Sample quotes regarding cardiovascular health knowledge

Knowledge about heart attack
Participant 1: “I have heard about it before, but I don’t know exactly what it means”
Participants 4: “I don’t know.”
Participant 6: “I don’t know.”
Participant 11: “A heart attack means if you use drugs, smoke cigarettes, or drink beer or wine. Don’t use drugs. You have to keep your heart
safe.”
Participant 14: “Most of the time, it happens to older people. Sometimes it happens to younger people, I do not know.”
Participant 17: “There’s something inside the respiratory system that swells up and causes a heart attack. I do not know.”
Participant 18: “I really do not know (why the heart stops working in a heart attack?).”
Participant 19: “Sometimes if you eat too much candy...maybe, I am not sure, but I think you have blood clots in various places and if that
happens, your heart does not work as good as it is supposed to and you have a heart attack.”
Participant 20: “It means something’s stuck and closes up the vessel and the heart cannot beat.”
Knowledge about stroke
Participant 3: “It means that something happens in the body that sends a message to the brain.”
Participant 14: “It is when you become paralyzed and cannot move. It can happen if you smoke a lot. My friend told me that is what hap-
pened to her husband. I feel bad about that. That’s what I know about a stroke.”
Participant 18: “I have no idea [about what causes stroke].”
Participant 20: “It [stroke] means that the body cannot feel the arm. It cannot function mechanically. It hits you almost like...You have a
problem like diabetes.”
Knowledge about cholesterol
Participant 1: “I don’t remember.”
Participant 2: “I don’t know.”
Participant 3: “Every food has it. 'm not sure what it means.”
Participant 5: “I just learned about it in science. It’s related to the cells, but I have not learned enough.”
Participant 14: “No, that word sounds familiar.”
Participant 14: “It [cholesterol] is a little bad.”
Participant 15: “I forgot.”
Participant 18: “I am not sure. I have never heard of that word before.”
Participant 17: “It has something to do with too much salt. You see ‘cholesterol’ on food packages, but I forgot what it is.”
Participant 19: “Cholesterol is...I am not sure, but I am guessing...it is when you have extra flavor, like when you have fake flavor added...I
am not sure.”
Participant 20: “It [cholesterol] makes the heart healthier and pump well. Hmm. Cholesterol is more like, it helps circulation in the heart,
I guess.”

Table 3. Sample of quotes regarding sources of health information

Parents and family

Participant 1: “My parents, especially. Because they are both doctors, so they tell me these things.”

Participant 5: “My parents and health class last year.”

Participant 19: “My mother and father and my family.”

Health education teachers

Participant 2: “Health class.” “Nothing [from anybody else].”

Participant 3: “My doctor. I learn information from here [school] and from my cardiologist.”

Participant 7: “The health class teacher, who also teaches gym class.”

Participant 11: “Teachers. The gym class teacher. “

Participant 17: “A teacher. Teachers are older than me. Most older people tend to know about health.”

Participant 19: “Mostly health class...”

Healthcare providers

Participant 3: “My doctor. I learn information from here [school] and from my cardiologist.”

Participant 16: “I would ask a doctor. I would ask them [my parents], but if I do not understand, I would ask the doctor.”

Participant 20: “I would ask a doctor or a personal trainer.”

Printed health information
Participant 15: “I would check on the Internet. If I did not understand it, I would ask a friend who is good with reading.”
Participant 19: “...if there is some topic that I am interested in,...I can go on the Internet.”

Informal learning

Participant 9: “My immediate family [when asked about knowledge of family medical history], yes, maybe....yes, I know about my larger
family medical history, but not in depth or too much about the past.”

Participant 10: “I do not have it [diabetes], but some people in my family do. I have seen some of them do a test to check their blood by
pricking their finger.. like if you have a high level of sugar, that can lead to a heart attack or death or something like that. So you have to
check. I am very fuzzy on that.”

Participant 12: “I was eating with my family and I was 6 years old and someone had a heart attack and fell over.”

Participant 13: “Hearing people can hear things [reason why deaf people might know less health information than hearing people].”
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Table 4. Sample quotes regarding accessing sources of health information

Parents and family
General cardiovascular health information
Participant 1: “My parents, especially, because they are both doctors, so they tell me these things.”
Participant 8: “My parents tell me what is not good for me, like red meats because the fats and oils are not good for your heart...they [my par-
ents in the Philippines| did not teach me, my host parents [in America] did...they [Filipino family] did not tell me [what causes a stroke].”
Participant 9: “Most of the time, my mother and father talk about it to me and inform me...Yes, of course [my parents use sign language],
my entire family is deaf...we happened to have a discussion at dinner about the heart when my parents let me know that if I saw them
experiencing pain in the left arm to call 911. They just let me know so I would be prepared.”
Participant 11: “They [my parents] do not us sign language so I do not understand and we do not have good communication...It is better
here [at school] where I can understand.”
Participant 12: “Sometimes they [my parents] know. Sometimes they do not know.”
Family medical history
Participant 1: “I know a few things. I only know some information. I don’t know my older family medical history. I only know a few. My
grandmother had cancer. I know that. My grandfather had a heart attack. I just know about those two...My father let me know. My
mother does not tell me anything.”
Participant 2: “I don’t think so [could you report your family medical history to your doctor?]...it is kept quiet.”
Participant 5: “When I go to the doctor, the doctor tends to give my mother a paper that she fills out about our family medical history.”
Participant 7: “Yes [I have good communication with my family], they keep me aware of what’s happening in the family.”
Participant 9: “My immediate family, yes, maybe...yes, I know about my extended family medical history, but not in depth or too much
about the past.”
Participant 14: “I do not know everything because they [my family] did not tell me. They tell me most things, but it is not much.”
Participant 15: “I just know about one person. I do not know [about the rest of my family medical history].”
Participant 17: “No. I only know a few things. I do not know much about it [my family medical history].”
Participant 18: “I would tell the doctor to ask my parents. I would say that I honestly do not know [about my family medical history].”
Health education teachers
Participant 15: “It was just basic information...I do not know if it will help me.”
Participant 17: “It [health class] has more to do with HIV/AIDS and that sort of thing. It’s not so much to do with health [they did not discuss
heart attacks or stroke]. It did not make an impact on me. The school could have a class to teach us more detailed information.”
Participant 18: “It was basic. They did not really explain about the heart, what happens inside, or the different vocabulary. It was just the
basics of how it works.”
Participant 19: “It’s mostly basic.”
Healthcare providers
Parents and family
Participant 1: “Somewhat. See my doctor is hearing and my mom usually interprets...Dad doesn’t interpret because he wants to give me
privacy when it comes to talking about girl things. So we have been writing back and forth, but there are some words I cannot spell or
some big words I do not understand. I prefer to have my mother interpret, but we have had some schedule conflicts.”
Participant 2: “I just stay quiet...It's always my mother who talks with the doctor. I just sit there and watch them and stay quiet.”
Participant 5: “Sometimes, my mother will sit with the doctor so if I don’t understand him, she will interpret for me.”
Participant 7: “My doctor is good and smart, but his signing is so-so. I have my mother to interpret.”
Participant 8: “My doctor communicates to my grandmother or my aunt who communicates to me. Then I speak to my doctor. Nobody
signs.
Participant 15: “My mother is hearing so she interprets for me. (Does she interpret everything?) No, not everything.”
Participant 17: “It depends. Sometimes I want to go by myself and will write back and forth. Sometimes I'll tell my parents to call and get
an interpreter. It depends on what is going on and what I think I need.”
Professional interpreters
Participant 1: “You have to ask in advance [to use professional interpreters with doctors].”
Participant 11: “I can talk, I am hard-of-hearing. Sometimes if we struggle, I may have an interpreter. There’s a balance.... Sometimes I do
not feel like I get enough information from my doctor. I'm told that I seem to be healthy and doing fine. That’s not enough information”
Participant 18: “It depends. Some interpreters are really lousy and some are just okay. Some are really good.”
Printed communication
Participant 13: “Sometimes, I go by myself, sometimes with my parents, and sometimes with an interpreter. I went to the doctor recently,
like two months ago, and now the doctor uses an iPad to communicate with my mother or with me.”
Participant 14: “A little bit, we write back and forth. Most of the time, my mother writes because I do not know the words the doctor uses.
Itis hard.”
Participant 18: “Well, if it's on paper, some words are hard to explain. I will not know how to spell something or the doctor will misunder-
stand something.”
Participant 20: “Sometimes the doctor misses something [while writing back and forth], and I will point that out. The doctor will give me

»

more answers then.”
Lack of sign language-fluent and deaf culture-competent providers
Participant 1: “I wouldn’t mind having a deaf doctor. Communication would be much more clear.”
Participant 3: “Doctors need to give respect to deaf people.”
Participant 13: “Getting information directly is better. It is ok if the hearing person is truly fluent in sign language and knows deaf cul-
ture...but not if it is just a hearing person [who does not know sign language].”
Participant 17: “I would prefer a deaf person signing over an interpreter.”
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Table 4. Continued

Printed health information

Participant 1: “I wish TV was in sign language instead of captioned because I don’t understand some words and that confuses me...It

would be better to use an interpreter.”

Participant 5: “If there are some big words, I will not understand that, but I understand most of it.”

Participant 13: “No, I am not good at reading (can you understand health information you read?).”

Participant 14: “Sometimes I will understand it [printed health information] if it is easy, but most of the time I do not understand it.”
Participant 16: “Somewhat, I do not know (can you understand health information you read?).”

Informal learning

Participant 1: “I think it is not fair because hearing people are talking around us and some deaf people need to know what is going on. They
may let it slide and say nothing...I wish the whole world knew sign language, but some people don’t want to bother with deaf people...”

Participant 3: “...deaf people miss out on a lot of information around them in the world...and sometimes they do not go on the computer a
lot because they have not even learned that word yet so they don’t think about it.”

Participant 20: “Hearing people hear all this information about the heart. Deaf people get the information little by little. It takes a while to

learn all of it. It is faster for hearing people.”

Health Education Teachers

The second most frequent source of cardiovascular health infor-
mation mentioned by the participants was learning from their
health education teachers in health education classes at school.
This trend was more apparent among those with parents not
fluent in ASL as they appeared to seek health information from
health education teachers, who are able to communicate with
them, rather than their parents. However, several deaf adoles-
cents reported that their classes provided health information that
was too basic to have a meaningful impact on them. When the
participants were asked about whether or not they learned their
family medical history through school activities, none of the par-
ticipants described any efforts by their health education teachers
to improve their knowledge of their own family medical history.

Healthcare Providers

Since the city of Rochester in New York has healthcare providers
who are deaf themselves and other healthcare providers who are
fluent in ASL, some participants reported that they did not have
difficulty communicating with their healthcare providers. These
participants trusted their healthcare providers and learned health
information from them. However, other participants reported sig-
nificant barriers in their ability to communicate and interact with
their healthcare providers. These participants explained that
because they could not communicate with their healthcare pro-
vider, their parents and other family members would communi-
cate with the provider for them. Of those who reported that their
family members interpret for them, these participants described
often being involved in only a part of the conversation or given a
general summary of the parent’s dialogue with healthcare pro-
viders without much detail. According to these participants, their
family members often answer questions from providers about
their health and health history without interpreting the entire
conversation. These participants reported not actively participat-
ing in conversations with their healthcare provider to learn about
themselves and general health information.

Some participants used ASL interpreters when interacting
with their healthcare providers. Some mentioned the challenge
of having to schedule ASL interpreters ahead of time, which
makes it difficult for them to obtain urgent care. As a result,
their family members tended to communicate with healthcare
providers for them. Nevertheless, some of the deaf adolescents
did not always report having a positive experience when pro-
vided ASL interpreters. These participants explained that the
quality of interpreters varied widely and some of their negative
experiences caused them to choose not to have an interpreter

present, preferring to interact with their healthcare providers
through writing or typing back and forth. Yet, some of these par-
ticipants experienced healthcare providers who were not will-
ing to take the time to communicate in this method. Of those
who have communicated with their providers in writing, some
admitted that they do not always understand everything that
is written down. Several deaf adolescents explained that they
would be able to understand and learn more health information
if they were able to directly interact with healthcare providers
who are knowledgeable about Deaf culture and are able to use
sign language with them.

Printed Health Information

The deaf adolescents with stronger self-reported reading skills
relied on printed materials to supplement their cardiovascular
health knowledge. They used the Internet and other written
materials to read and learn about health information that inter-
ests them. Even with their stronger English literacy skills, many
reported being overwhelmed by unfamiliar health terminology,
which prevented them from understanding more complicated
health issues. Many of these deaf adolescents reported that they
would prefer to have the health information presented more
visually, such as in ASL and with more pictures, models, and
other visual descriptions. Overall, participants did not appear
satisfied with the amount of accessible printed or digital media
available to them about health information.

Informal Learning

Although many participants mentioned informal learning as
another major source of health information, their ability to
access this source depended on how well they were able to over-
hear and oversee conversations between other people. Informal
learning was identified as being beneficial through both proxi-
mal and observational learning when deaf adolescents are
exposed to health issues within their physical environments
such as witnessing someone having a heart attack or watching
a family member checking their finger-stick blood sugar level.
Some of the participants with ASL-fluent parents mentioned
learning about health information informally when they are
able to oversee family conversations about health. However,
even among those who reported good communication with
their parents, some deaf adolescents described difficulties with
accessing health information at home because they had trou-
ble following family conversations that incorporate spoken lan-
guage. Informal learning outside of the family was also reported
to be limited. This included when family members (including



siblings and relatives), educators, and other hearing people
communicated with each other such as at the doctor’s office

Discussion

The deaf adolescents who participated in this study exhibited
some inconsistent knowledge of cardiovascular health and risks
as found in studies of deaf adults (Margellos-Anast et al., 2006;
McKee et al., 2011). Our sample is unique, but representative
of the Rochester deaf community with a majority of the par-
ticipants having deaf parents, reporting that their parents use
sign language, describing good communication with their par-
ents, and self-rating themselves as having good English reading
skills. As a result, this study might be considered as an inves-
tigation of a “privileged” or “cream-of-the crop” group of sign
language-using deaf adolescents, and its findings, therefore, are
limited in generalizing to a larger, more typical deaf population.
However, it might also be true then that the results of signifi-
cant health literacy weaknesses or challenges would likely to
be worse and more alarming in other sign language-using deaf
adolescents. The use of key informant interviews with three
deaf adolescents yielded greater number of specific informa-
tion and personal examples because each individual participant
was asked to answer all questions directly in contrast to more
general information that was shared in focus groups when the
questions were posed to them as a group. However, the type of
the interview did not produce any essential differences in the
content of the information shared and emerging themes.

When generally compared to the cardiovascular health
knowledge of “privileged” hearing adolescents, these “privileged”
sign language-using deaf adolescents appear to have signifi-
cantly weaker knowledge, especially about heart attack, stroke,
and cholesterol. Unfortunately, this implies that many other
sign language-using deaf adolescents are likely to have similar
or even weaker cardiovascular health knowledge. Additional
study is needed to assess cardiovascular health knowledge and
literacy in deaf adolescents who primarily use spoken English.

The Manganello (2008) health literacy framework utilized
in this phenomenological study made it possible to identify
five common sources where deaf adolescents learn cardiovas-
cular health information: family, health education teachers,
healthcare providers, printed health information, and informal
learning. Each of these sources provided cardiovascular health
information, but participants in our study reported challenges
accessing information from all of these sources. In studies of
hearing people, most named healthcare providers as their
desired source of further health information (Frost, 1992) and
mass media was cited as their main source of cardiovascular
disease information (Piwonski, Rywik, & Wp4flwska, 1986).

Families were identified as the most common source of car-
diovascular health information. Deaf adolescents’ reliance on
their parents and other family members as a robust source of
cardiovascular health information depends on their ability to
effectively communicate with each other. In this study, deaf
adolescents who learn such information from their families
typically come from homes of parents who are fluent in ASL
and those who took initiative to share health information with
their children. The benefits of positive parental modeling and
involvement in their children’s health are life-long and par-
ents can be effective teachers of health habits at home when
prompted by health educators (Norton, Froelicher, Waters, &
Carrieri-Kohlman, 2003).

One major issue, perhaps the greatest issue, is these deaf
adolescents’ access to their family medical history—most
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participants were unsure of their family cardiovascular health
history. Family medical history is one of the strongest influences
on the risk of developing heart disease and stroke and know-
ing one’s family medical history can help to reduce the risk of
developing health problems. Such knowledge is important to
help one gain from lifestyle changes and screening tests. During
appointments with healthcare providers, the first step in the
process is often learning the patient’s family medical history
to determine the type of tests that might need to be ordered.
Healthcare providers rely on this information to make an appro-
priate diagnosis and determine the best treatment. Without
this, healthcare providers then have to explore more broadly
(more time-consuming and expensive) risking possible misdiag-
nosis and maltreatment.

Many family members of deaf adolescents, regardless of ASL
fluency, might not realize that they need to explicitly commu-
nicate information about their family medical history to their
deaf children. At the same time, the lack of prior cardiovascular
health knowledge can also make it difficult for these adolescents
to comprehend family health information that is presented to
them. Increasing deaf adolescents’ access to and understanding
of their own family medical history must be a priority in order
to promote long-standing preventive health practices that could
significantly reduce health-related cost burden on our society.

Clearly, the health education programs through schools are
making efforts toward supporting deaf adolescents’ cardiovas-
cular health knowledge, which can be quite effective if the stu-
dents are able to directly communicate with and understand
their health education teachers. Some deaf adolescents could
also benefit from supplemental health education to provide
them with more impactful and meaningful health information.
If not already done, we recommend that health education cur-
riculum for deaf students include assignments or activities that
encourage these students to explore their family medical his-
tory with their families.

Deaf adolescents’ communication with their healthcare pro-
viders also can be a problem. Family members often accompany
deaf adolescents to medical appointments and might serve as
the family medical historian without signing or looking at their
deaf child. If they are able to interpret and choose to interpret,
they might only interpret or summarize a part of the dialogue
with providers. The loss of access to such dialogue reflects a
missed informal learning opportunity that is typically avail-
able to hearing children. Not only do they lose an opportunity
to learn more about their own health and their family medical
history, but deaf adolescents also lose an opportunity to partici-
pate in a dialogue with their healthcare provider. Such dialogue
is needed to learn cardiovascular health information and other
health information as well as how the health system operates.
Increasing the number of qualified professional medical inter-
preters and educating more families and professionals about
the appropriate roles of family members and professional inter-
preters could help provide deaf adolescents with greater access
to health information while interacting with their healthcare
providers.

Deaf adolescents also might experience some challenges
understanding printed cardiovascular health information from
the Internet or other written materials. Many might strug-
gle with complicated medical and scientific terminologies and
insufficient visual descriptions of such complex concepts. In
a review of health literacy issues in deaf population, Smith,
Massey-Stokes, and Lieberth (2012) call for an implementation
and evaluation of a web-based repository of health information
delivered in ASL. Despite this recommendation, much of the
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health information on the Internet is not always accessible to
ASL users (Smith et al., 2012). Even when health websites con-
tain videos in ASL, navigating and finding such information can
be difficult for some (Kushalnagar, Naturale et al., 2014).

McKee et al. (2011) and Margellos-Anast et al. (2006) assert
that more cardiovascular health materials be available in ASL
and more programs deliver in-person presentations in ASL
such as the Deaf Heart Health Intervention educational pro-
gram in Arizona (Jones et al,, 2005) to maximize deaf signers’
understanding and minimize their misconceptions. The Child
and Adolescent Trial for Cardiovascular Health (CATCH) and the
Standard Adolescent Health Heart Program are two prominent
examples that adolescents do benefit from in-person health
education interventions that increase their cardiovascular
knowledge and lead to healthier behaviors (Killen et al., 1989;
McGraw et al., 1996). Such programs should be adapted for
and trialed in deaf adolescents who are likely to benefit from
such increased exposure to essential cardiovascular health
information.

Some deaf adolescents might also be unable to glean addi-
tional cardiovascular health information through informal
learning from their physical environments. For example, a deaf
adolescent sitting at the dinner table at home with hearing
family members might miss out on information from spoken
conversations about various health issues affecting the family,
such as a grandmother who recently had a heart attack and now
has to take some new medicines and change her diet and life-
style (Hauser, O’Hearn, McKee, Steider, & Thew, 2010). When this
pattern is applied to all the other potential sources of informal
learning through auditory means, such as mass media and ran-
domly overheard conversations in public places or school hall-
ways, deaf adolescents are likely to be at a significant risk for
limited exposure to health information (Barnett, 1999; Tamaskar
et al.,, 2000; Zazove et al., 1993). When deaf people perceive
their communication and information access to be poor, this
negatively impacts their quality of life (Kushalnagar et al., 2011,
Kushalnagar, McKee, et al., 2014; Kushalnagar, Bruce, Sutton, &
Leigh, 2015). The combination of limited health knowledge and
low perceived quality of life risks earlier onset or more signifi-
cant cardiovascular health problems. Future research is needed
to identify specific health knowledge that deaf adolescents are
missing, especially informal health information, so that this
information can be included in health education interventions
targeted for this at-risk population.

Furthermore, in order to provide more accurate data about
deaf people’s cardiovascular health outcomes, future health sur-
veys should be made fully accessible to deaf people who use
various communication modalities, accurately identify subpop-
ulations of deaf people who might be at increased risk such as
deaf people who use sign language, and more actively recruit
these people (Barnett & Franks, 1999).

Conclusion

Deaf adolescents who use sign language in Rochester, New York,
many who possess positive characteristics to support cardiovas-
cular health literacy, continue to describe significant challenges
with accessing their sources of health information. These chal-
lenges are likely contributing to their inconsistent cardiovascu-
lar health knowledge. Such findings in this “privileged” group
of sign language-using deaf adolescents raise serious concerns
about the probability of even weaker cardiovascular health lit-
eracy in other deaf adolescents who reside in areas that are less
deaf-populated and do not provide health-related lectures and

programs in ASL. Additional public funding is needed to support
research on deaf adolescents’ informal health-related learning,
develop accessible and culturally appropriate health surveys
and health education programming (Sadler et al., 2001), improve
interpreter education, and disseminate information through
social media.
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