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Abstract

Background: Many cultural and linguistic Deaf people in South Africa face disparity when accessing health information because
of social and language barriers. The number of certified South African Sign Language interpreters (SASLIs) is also insufficient
to meet the demand of the Deaf population in the country. Our research team, in collaboration with the Deaf communities in Cape
Town, devised a mobile health app called SignSupport to bridge the communication gaps in health care contexts. We consequently
plan to extend our work with a Health Knowledge Transfer System (HKTS) to provide Deaf people with accessible, understandable,
and accurate health information. We conducted an explorative study to prepare the groundwork for the design and development
of the system.
Objectives: To investigate the current modes of health information distributed to Deaf people in Cape Town, identify the health
information sources Deaf people prefer and their reasons, and define effective techniques for delivering understandable information
to generate the groundwork for the mobile health app development with and for Deaf people.
Methods: A qualitative methodology using semistructured interviews with sensitizing tools was used in a community-based
codesign setting. A total of 23 Deaf people and 10 health professionals participated in this study. Inductive and deductive coding
was used for the analysis.
Results: Deaf people currently have access to 4 modes of health information distribution through: Deaf and other relevant
organizations, hearing health professionals, personal interactions, and the mass media. Their preferred and accessible sources are
those delivering information in signed language and with communication techniques that match Deaf people’s communication
needs. Accessible and accurate health information can be delivered to Deaf people by 3 effective techniques: using signed language
including its dialects, through health drama with its combined techniques, and accompanying the information with pictures in
combination with simple text descriptions.
Conclusions: We can apply the knowledge gained from this exploration to build the groundwork of the mobile health information
system. We see an opportunity to design an HKTS to assist the information delivery during the patient-health professional
interactions in primary health care settings. Deaf people want to understand the information relevant to their diagnosed disease
and its self-management. The 3 identified effective techniques will be applied to deliver health information through the mobile
health app.

(JMIR Hum Factors 2016;3(2):e28)   doi:10.2196/humanfactors.6653
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Introduction

Background
Deaf spelled with a capital “D” denotes membership of a
cultural, linguistic minority group who choose signed language
as their preferred language. This is as opposed to deaf with a
small “d” that denotes someone with a hearing loss. Deaf people
who mainly use signed language for communication experience
disparity in information access in the majority hearing society
[1]. Particularly in South Africa, Deaf individuals express the
need to access understandable health information and
communication to improve their well-being [2,3]. We have
received similar messages from all the Deaf communities with
whom we have been collaborating. Consequently, we took the
initiative to design and develop a mobile health app called
SignSupport and now wish to extend it with a Health Knowledge
Transfer System (HKTS) [2,4]. This mobile app can support
Deaf people’s communication at health facilities and can
improve understanding of the diagnosed disease including
self-management. Via a process of cocreation with Deaf
communities and health professionals in Cape Town, we have
gained an understanding to build the groundwork for the
proposed HKTS. The app is meant to provide equitable
information access as well as bridge communication gaps that
are manifested by social barriers. An extended literature review
led us to a number of social barriers that many Deaf people have
faced since childhood.

Social Barriers to Deaf People’s Access to Health
Information

The Lack of Sign Language Within the Education of
Deaf Learners
Signed languages cannot be translated word-for-word due to
their structure distinct from spoken languages [5,6]. Driven by
communication difficulties, social barriers are intrinsically
formed. A standardized South African Sign Language (SASL)
curriculum was not approved for teaching at schools for Deaf
learners until 2012 [7]. As a result, many Deaf children in the
past learned signed language from their peers [8]; which is how
dialects developed and were passed through the generations
across different regions of South Africa. Only 14% of their
educators at schools for Deaf learners could use sign fluently
which left many subjects untaught in SASL [9,10]. These
educational barriers have resulted in average reading and writing
skills of a Grade-4 level equivalent among Deaf school leavers
[11]. Consequently, 75% of South African Deaf adults are
functionally illiterate, and 70% of the Deaf population remains
unemployed [12].

Disconnection From Hearing Family Members
Ninety percent of Deaf children are born to hearing families
where many parents do not use signed language [13]. A Deaf
child’s incidental learning of health information within the
household usually fails due to language barriers. Health
information, such as risks and dangers, from direct instructions

by the parents or from “overhearing” conversations among
family members cannot be understood by the Deaf child.
Missing this kind of learning may have an impact on the physical
and mental health, including the academic achievement of the
Deaf person [14].

Noninclusive Health Information Through the Mass
Media
Deaf people have very limited access to understandable health
information available through the mass media, for example,
newspapers, television, and the Internet. The majority of Deaf
adults cannot understand jargon and technical terminology [15].
To a large extent, health information in the mass media is not
presented in SASL, although some interpreting does appear on
the news bulletins of South African TV channels. In addition,
many Deaf people cannot afford Internet access to explore
information, which is possibly available there in a signed
language.

The Shortage of SASL Interpreters in the Health Care
Context
There are no professional SASL interpreters (SASLIs) readily
available at any health facility. Eighty-four SASLIs are currently
registered at the Deaf Federation of South Africa to officially
serve the Deaf population of around 600,000 [16,17]. The
number of SASLIs who can interpret medical jargon is in even
more critical shortage. In addition, the scarce SASLIs are too
expensive for most Deaf people to hire for each health
consultation [18]. The charge is between 250 and 350 South
African Rand per hour excluding Value Added Tax; this may
take up a 28% of the monthly Disability allowance of 1270 ZAR
for a Deaf patient [19].

The Necessity of Providing Access to Health Information

Human Rights on Understandable Health Information
Everyone has the right to receive information with regard to a
medical condition and in a language that she or he understands.
The South African Health Act (61 of 2003) and Convention on
the Rights of Persons with Disabilities 2006 both support the
necessity of providing understandable health information to
Deaf people. The first enforces, “The health care provider
concerned must, where possible, inform the user in a language
that the user understands and in a manner which takes into
account the user’s level of literacy [20], ” and the latter states,
“The purpose of the present Convention is to promote, protect
and ensure the full and equal enjoyment of all human rights
and fundamental freedoms by all persons with disabilities, and
to promote respect for their inherent dignity [21].” Therefore,
Deaf people are entitled to have access to health information in
SASL, their own language, like all other patients.

To Induce Better Health
Many Deaf patients do not adhere to the suggested treatment
or the prescribed medicines due to their limited health literacy
as a consequence of poor access to understandable and accurate
information. Some simply dispose of their prescribed
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medications if they do not understand the diagnosis or the
importance of medication intake [3,22]. Others with chronic
diseases purposely miss the follow-up visits by sending a hearing
family member or a friend to get the repeat medication in order
to avoid the confusing communication and inferior care [22,23].
Medical adherence would improve if the Deaf patients could
understand their diagnosed condition and participate in the
decision-making process for their treatment [24,25].

Therefore, together with our collaborators, we seek the
opportunity to improve Deaf people’s access to health
information and consequently their health through a mobile
health app, SignSupport together with HKTS.

Background About SignSupport and the HKTS
We initially started along this trajectory with a Deaf community
in Cape Town. The theme “communication in a health care
context” was prioritized to start the design and development of
the mobile health app, SignSupport [2]. The research team later
narrowed down the scope to focus on the medication dispensing
process. This resulted in a SignSupport prototype which prompts
a pharmacist to explain the prescribed medication instructions
to a Deaf patient. The process of the explanation consists of
making selections from provided options and taking photos of
the medicine(s). The selections made by the pharmacist are
matched with prerecorded SASL videos on the mobile device,
which are then orchestrated as a set of medication instructions

for the patient to view in SASL. From the usability test, Deaf
participants reported their satisfaction with the use of
SignSupport. Deaf participants could understand the medication
instructions: medicine photo, dosage, medication intake time,
recommendations, and warnings [26]. However, some of the
Deaf participants revealed nonadherence to medication
instructions. This was caused by health misconceptions shared
within their community [27]. This is the point where the HKTS
was conceived to provide Deaf users with understandable and
accurate information of diseases and appropriate
self-management (Figure 1), to provide more information to
Deaf users beyond SignSupport, bridging the communication
gap between the patient and the pharmacist.

Before writing this paper, the Deaf in Cape Town had confirmed
mobile phones as their preferred tool for receiving and viewing
health information. Within the same research session, many
participants also suggested using diabetes as a case study for
the design and development of the HKTS [4]. Our journey in
building the groundwork for the HKTS was then given a specific
context in which our mobile health app can be of use and the
suitable techniques for delivering understandable health
information to Deaf people. This paper therefore describes an
exploration of which modes of health information delivery
should be incorporated by the HKTS, and which effective
presentation techniques can be applied.

Figure 1. Overview of the design and development of SignSupport and Health Knowledge Transfer System (HKTS).

Related Work

Exploring the Information Sources Which People Use
or May Use
Delivering health information at the right place and time can
also increase the potential that the patient can improve their
self-management [28,29]. Other projects that aim to develop
accessible information sources for people with specific needs
investigated on the information sources that people use and may
use in the future. A consortium that was setting up an

information center for the Deaf in Europe collected all the
information sources Deaf people used. They learned the
problems which Deaf people faced while using each information
source in order to come up with possible solutions. Special
needs retrieved from Deaf people were taken into consideration.
Deaf people’s wishes on the future information center were also
included in the study. All participants in the investigation wished
for a pan-Europe information system with uniform standard for
Deaf people in Europe [30]. Besides, understanding problems
which the users of the information sources are facing, the trust
issue should be as well investigated. Trust is an important
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component for one to take an action on the received health
information [31,32].

Attempts to Distribute Health Information to Deaf People
There are a limited number of health information sources that
provide health information in sign language. However, there
are some websites that present health information in signed
language, mainly in British Sign Language (BSL) or American
Sign Language (ASL) for educational purposes. The following
are examples of health information available via the Internet
for Deaf people. Sign Health, developed by the Deaf Health
Charity, supports BSL users with access to a large collection
of videos related to health conditions and diseases. The
information about each disease is signed by a BSL interpreter
(BSLI), but no figures are used to accompany the explanations
[33]. This information portal was originated after the report
“Sick of It”—the report that shows the British Deaf people’s
poorer health in comparison with their hearing counterparts
[22]. The British Heart Foundation provides health information
primarily for hearing people and some for Deaf people. The
health information for Deaf people is explained using mixed
techniques: combining motion graphics, narration by a BSLI,
and sometimes subtitles [34]. Deaf Diabetes United Kingdom
is a Deaf-led organization that provides support to Deaf people
with diabetes. The informational materials on this website refer
to the videos from the British Heart Foundation [35]. Deaf
Health was developed to give clear and concise health
information in ASL to the Deaf and Hard-of-Hearing
community. The information available from this website is only
narrated by ASL interpreters (ASLIs) [36]. Deaf Health by the
University of California, San Diego (UCSD) provides
information especially about different types of cancer. The
information is presented by different combinations of techniques,
for example, animation with simple and short text or subtitles
and voice, and drama in signed language with subtitles and
voice [37]. Noticeably, this accessible health information is
mostly available for Deaf people in the rich economies, whereas

it can hardly be found in other parts of the world. There is still
no Web-based health information or mobile health information
available for SASL users. As signed language is nonuniversal,
this is an opportunity to explore the Deafness and health care
context in South Africa for the design and development of the
HKTS.

Methods

Approach
Through a community-based codesign (CBCD) approach, we
involved both Deaf communities and health professionals in all
phases of the action research (context exploration, planning,
design and development, as well as testing and evaluation) in
order to define suitable solutions toward the provision of
equitable health information access to and for Deaf people
[38,39]. We applied this qualitative research approach during
the context exploration phase to answer the following research
questions (RQs):

RQ1. What are the current modes of health information
distribution available to Deaf people in Cape Town?

RQ2. What are the health information sources which Deaf
people prefer and what are their reasons for this choice?

RQ3. What are the effective techniques to deliver understandable
health information to Deaf people?

Research Site and Participants
The exploration took place in Cape Town during the period of
January to May, 2014. A total of 23 Deaf participants and 10
health professionals were approached and invited to join
interview sessions (Figure 2). It is important to note that these
10 health professionals were chosen because of their experience
serving Deaf patients through their practice. In fact, these health
professionals were specifically recommended by the Deaf
communities with whom we worked.

Figure 2. Participants in the exploratory study. DPO: Deaf People’s Organization.

Procedure
A qualitative approach with a design-oriented methodology was
applied for this exploratory study [40]. Two separate sets of
semistructured questions were used for the interviews with
groups of Deaf participants as the “information acquirers” and
all health professional participants as the “health professionals.”

Sensitizing tools were also used for retrieving extra insight
information from the Deaf participants (Table 1). All Deaf
participants were interviewed in groups. Based on our prior
experience, Deaf participants tend to be more comfortable when
they are among their peers; the discussion of nonprivate issues
also becomes more dynamic. At the beginning of the interview,
the participants agreed to allow each other an equal chance to
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give answers or share stories in response to the questions. The
health professionals were interviewed either in a group or

individually depending on their availability.

Table 1. Techniques used for data collection.

Procedure run by a session facilitatorTechniquesParticipants

Information acquirers

Step 1a: The research facilitator asked open-ended ques-
tions to explore the current health information sources
that are available to Deaf participants. Then she wrote
down each source that was mentioned on a sticky note.
Step 2a: The research facilitator asked the Deaf partici-
pants to share their experiences and techniques used dur-
ing receiving or acquiring health information from the
abovementioned sources.
Step 3a: (Only with the Deaf families groups) The re-
search facilitator asked the participants to explain if their
hearing CODAs are considered as their health information
source and if they have any informational influence on
them as parents.
Step 4a: The research facilitator showed the evaluation
map and gave the written sticky notes to the participants.
Then she asked the participants to discuss within the group
the accessibility of each mentioned information source
with reference to their access to this source, the techniques
used for information delivery, and the comprehensibility
of the retrieved information. The sticky notes are then
placed in the areas of degrees of accessibility they agree
on, and they reflect on their reasons. At this step, we de-
rived “the list of the current health information sources”
that Deaf people can access.
Step 5a: The research facilitator asked the participants to
discuss within the group the information sources they
wish to have available to them. Then they wrote down
each source they wish to have available on a sticky note.
This resulted in “the wished-for sources.”
Step 6a: The research facilitator asked the participants to
discuss and adjust the positions of all sticky notes (with
the current health information sources and the wished-for
health information sources) on the evaluation map of ac-
cessibility. Then she asked them to reflect on the reasons
for these decisions. From this step, we derived “the ex-
tended list with the wished-for sources” added.

Group interview:
Semistructured questions with assistance
from SASLIc

Male group (Participants were not married
nor had a child who could interpret for
them)

Sensitizing tools:
- Sticky notes with Deaf participants’
mentioned health information sources
- Evaluation map of the accessibility of
the mentioned information sources (5 areas
on the map indicate the degrees of accessi-
bility, from the highest to the lowest)

Female group (Participants were not mar-
ried nor had a child who could interpret
for them)

Deaf families consisted of Deaf parents
and hearing children (the so-called CO-
DAa)

Health professionals

Step 1b: The research facilitator asked open-ended ques-
tions to understand the responsibilities in terms of health
information distribution to all the patients.
Step 2b: The research facilitator asked the participants to
share their experiences and the techniques used in deliv-
ering health information to Deaf patients.

Group interview:
Semistructured questions with assistance
from SASLI

Health policy makers

Deaf health workers

Group interview or individual interview:
Semistructured questions

Hearing health professionals at the PHCb

facility

aCODA: child of Deaf adult.
bPHC: primary health care.
cSASLI: South African Sign Language interpreter

Data Analysis
All interviews were recorded on video and audio formats. Both
inductive and deductive coding was applied to the analysis. The
indepth information retrieved from different groups of Deaf
participants was combined in order to define the modes of health
information distribution to Deaf people and their preferred health
information sources. The information retrieved from Deaf
participants and health professional participants was later used

to verify the health information delivery techniques that were
found to be effective or ineffective.

Ethical Considerations
We received ethics approval from the Health Research Ethic
Committee of Delft University of Technology and from the
Institutional Research Board of the University of the Western
Cape for this research. The research purpose, risks, and benefits
of the design and development of the HKTS, rights of
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participants, and identity protection were communicated to all
participants in advance of any interview. Certified SASLIs, who
are also accepted by the participating Deaf communities, assisted
to relay the communication with all Deaf participants. The
informed consent from the Deaf participants was recorded via
raised hands in front of a video camera. We addressed many,
if not all, of the ethical concerns that arise when dealing with
Deaf participants [41].

Results

Current Modes of Health Information Distribution
The exploration shows that under the limitation, Deaf people
approach some sources to get health information from. The
Department of Health (DoH) in the Western Cape sets a health
calendar for national and international health days each year.

The DoH distributes the mandated health information to the
Deaf population through Deaf and other relevant organizations.
Deaf people also have the opportunity to receive health
information from consultations with health professionals or
from the mass media despite the aforementioned limitations. In
addition, they randomly receive information through personal
interactions with their Deaf peers and a few hearing friends or
family members. Figure 3 illustrates 14 information sources,
which the information-acquirers mentioned as being available
to them. The ranking was composed according to the amount
of times each source was mentioned.

The 14 sources were then coded into themes and clustered into
4 modes of health information distribution for answering RQ1.
The details including feedback from participants on each of the
4 modes are as follows:

Figure 3. The current health information sources available to Deaf people.

Health Workshops and Counseling Offered by Deaf and
Other Relevant Organizations

Workshops and Lay Counseling Offered by Deaf People’s
Organizations
In 2014, there were 5 health workers, who are also Deaf, across
Cape Town. All of them were located at one Deaf People’s
Organization (DPO). The Deaf health workers were mainly
trained for HIV/AIDS lay counseling [42]. They currently
collaborate with other relevant organizations to promote health
information to Deaf members according to the DoH’s health
calendar. The health workers and the auxiliary members
presented information using 2 communication strategies: (1)
private and confidential counseling for individual clients with
HIV/AIDS and (2) workshops and dramas in SASL for a mass
signing audience. The lay counseling aims to identify

HIV/AIDS-infected members for timely assistance in
self-management and treatment-adherence education. The health
workers performed social and health dramas in SASL for Deaf
members during their monthly gatherings and also with outreach
programs around the Western Cape to smaller Deaf
communities. The dramas cover common and relevant health
misconceptions gathered through their casework. A short
presentation with pictures is subsequently presented to the
audience. The session ends with an open platform for questions
and answers.

Deaf participants like the health dramas because they are in
SASL. As a result, the story and the arguments are easy to
follow:

When there is drama, you get to understand something
you never understood, so it’s very good.
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In addition, a few Deaf participants wished to review the dramas
at their own time and place of convenience due to their limited
budget for traveling from home to the DPO.

The Deaf health workers also find the combined techniques
effective in delivering and simplifying health information. They
compose the drama to imitate the daily lives of Deaf people, so
it helps Deaf people let go of common misconceptions. The
short presentation is used to further explain the topic; and
pictures are used to enhance the audience’s understanding during
the presentation. At the end of the session, the open platform
for questions and answers provides opportunities for the
audience to clarify their doubts based on the characters in the
drama without revealing their personal problems.

Events Held by a Provincial Deaf Institute
The information is also presented to the Deaf audience in SASL
through the assistance of the certified SASLIs.

Health Education From School
Health education given during one’s schooling is considered
by a Deaf participant as the information source that lays down
some fundamental health knowledge for the person.

Health Texting and Presentations From a Research Group
in Cape Town
A text message (Short Message Service, SMS) is written in
simple English, isiXhosa, or Afrikaans, which Deaf people can
understand. Although some participants from our Deaf-female
group mentioned that only a few of them understood the SMS
text messages, they all agreed that it was still better than
receiving nothing. In addition, since 2008, this research group
has been offering the first free-of-charge SASL interpreting to
Deaf outpatients with advance booking prior to a health facility
visit [43].

Consultations With Hearing Health Professionals
As with all health professionals, the ones participating in this
study have their own roles to play in their aims and
responsibilities to maintain wellness, prevent illness, and
promote health during face-to-face interaction with all patients.
Group communication forums for chronic diseases, small
support groups for HIV, and health education in the waiting
areas at the health facilities are additional communication
strategies that PHC system uses for optimizing health promotion
to specific groups of patients. Given the situation that most if
not all health professionals are hearing, and in this case, dealing
with Deaf patients, the health professionals must also address
the need for assistance from SASLIs at health facilities.

All Deaf participants emphasized the communication problems
they experienced at the health facilities in the absence of an
SASLI. Deaf patients who had no SASLI as an escort had to
communicate via writing or lip-reading, which is not preferred.
This led to confusion and frustration for the patient when one
could not understand his or her diagnosis. Several Deaf
participants admitted that their nodding during the consultation
was to rush the consultation to an end; it did not refer to their
understanding:

When it comes to writing back and forth with the
doctor, it’s difficult to deal with. You will say (nod)
yes, yes, yes to everything. And then when you go
outside, you will ask people what it means because
when you stop them (doctors), they get furious.

Deaf participants from Deaf family groups who sometimes had
an SASLI or a CODA escorted them to a repeat appointment
for a chronic disease, in contrary, had better experiences during
the consultations. They understood the test results, the treatment
planning, and medication adjustment:

When the interpreter is there, she will communicate
with the doctor and then will sign to me. I understand
everything perfectly. The same applies when I go to
the pharmacy, when the interpreter is there, it’s easy
to explain how to use medication, and if your blood
pressure is high or your diabetes is high. So it is easy
when the interpreter is there. But when the interpreter
is not there, there can be some misunderstanding on
medication and others things, so I always go with a
sign interpreter when going to a public hospital.

Many health professionals routinely wrote or merely shouted
while communicating with their Deaf patients since they did
not understand Deaf people’s backgrounds and their specific
communication needs. Some health professionals who
understand a little SASL would avoid signing as it could cause
miscommunications. Drawing may be used to explain the time
for medication intake. A doctor from the interviews
demonstrated his explanation of a disease progression to the
Deaf patient in analogy, whereas another doctor would rather
explain only the important actions that the patient must take to
avoid further confusion. Therefore, a Deaf patient usually does
not receive complete information about the diagnosed disease,
treatment planning and its options, self-management, and
schedules for follow-up appointments. Due to the
communication gaps, the health professionals could not
check-back their patient’s understanding of the explained
subject.

The health policy makers are aware of these communication
problems among Deaf patients and health professionals and the
shortage of SASLIs in the health care context. They additionally
understand that the support groups provided for hearing patients
are not suitable for Deaf patients. Therefore, they are still
looking for solutions that optimize the use of existing
information and communication technologies to distribute
inclusive health information for all.

Information Shared Through Personal Interactions

Deaf Friends
Deaf friends who can read become the immediate information
source to others. These friends can give simple advice, read and
explain medication instructions, or suggest one to a health
facility with Deaf-friendly staff. On other hand, several health
misconceptions are commonly shared through the close-knit
relationships in the Deaf communities [15].
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Hearing Friends
A participant mentioned partial health information received
from hearing friends; however, another participant additionally
revealed a miscommunication received from his hearing friend
about smoking and health. Both participants showed a similar
pattern of language barriers as a problem while communicating
with their hearing friends.

Parents of the Deaf Person
Three participants received some advice from their mothers
concerning their own or their partner’s pregnancy. On the
opposite side, none of the Deaf participants considered their
CODAs as their health information source, although the children
occasionally shared some information with them, for example,
lifestyle modification for better health.

Mass Media

Printed Media
Five participants read the newspaper and found some interesting
health information although they did not always understand the
terminology used in the articles. One participant who
experienced problems while communicating with a support
group prefers self-study via pamphlets with pictures distributed
at the health facility . One other participant likes reading
information concerning her chronic disease from her favorite
magazine. These participants construct their understanding from
the wording they understand in combination with the
accompanying pictures, although they could not understand all
the terminology used in the content.

TV Programs
A participant followed her favorite program that presented
health-related information. She used her lip-reading skills in
combination with the visual graphics that appeared on screen
to construct her understanding. She might also ask her CODA
to relay the information.

Internet Browsing
A participant frequently browsed the Internet to acquire further
information about the terminology found elsewhere. However,
most of our Deaf participants do not have access to the Internet
or adequate computer literacy skills.

Preferences of Deaf People on the Health Information
Sources
The participants were asked to discuss health information
sources that they wish to be available for Deaf people (Table
1: Step 5a). The wished-for sources were added to the list of
current information sources. The participants subsequently
evaluated the extended list of health information sources on
comprehensibility with a focus on language and communication
techniques used. This list contained the preferred health
information sources which comprises the answers to RQ2. This
evaluation resulted in a new ranking which reflects the
preferences among Deaf people for accessible health information
sources. By comparing the 2 lists (Figure 4), we noticed that
Deaf participants wished to have SASLIs for most services

available publicly. Having an SASLI available at health facilities
is the most desired situation in this context because they need
to understand their health conditions at the time of seeing the
health professional. Having the counseling and workshop
provided by the DPO and SASL interpreting on TV for health
information also increases the opportunities during which Deaf
people can learn to take care of their health.

Techniques of Delivering Health Information
From all the participant’s feedback, 3 effective techniques for
delivering understandable health information to Deaf people
were defined. These are the answers to RQ3. In addition, 2
ineffective techniques are additionally described for
acknowledgment. These techniques are presented in no particular
order.

Effective Techniques

Information Delivery in SASL
The responses from Deaf participants, Deaf health workers,
hearing health professionals, and policy makers confirmed that
delivering health information in SASL is the most important
element for Deaf patients. Efficient methods of delivering
information in different dialects should also be considered.

Health Dramas With Combined Techniques
Complicated subjects or topics can be simplified and made
memorable through SASL drama for a Deaf audience. The Deaf
health workers usually combine this effective technique with a
short presentation and an open platform for questions and
answers. These combined techniques helped Deaf people to
confront the facts and undo the health misconceptions, which
they had held for a long time.

Pictures in Combination With Simple Text Descriptions
We learned that pictures in combination with simple text
descriptions can help Deaf patients construct and enhance their
understanding about the information. The descriptions could be
in English or any other written language which the Deaf patients
are familiar with. This finding corresponds to the findings that
the scientific principles or processes must be made visual for
Deaf learners in order to be understood [44]. As we noted in
the introduction, many Deaf people are functionally illiterate
with written language, in this case English, Afrikaans, or
isiXhosa. However, evidence has shown that even with limited
textual capabilities, Deaf people regardless frequently use text
to communicate with each other via SMS [45] and undoubtedly
now with apps like WhatsApp, Facebook, and email; and further,
Deaf people do wish to learn textual literacy as evidenced by
the long-running English literacy project at the Deaf Community
of Cape Town, the use of the text at tertiary level at the National
Institute of the Deaf, for example, and others. Having both SASL
video and text side-by-side in an app could potentially offer
benefits in this regard. In addition, it must be noted that for the
sake of the developers, having textual “bread crumbs” in the
human computer interface greatly assists with keeping track of
content (although it must be matched up rigorously with SASL
video content) [26].
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Figure 4. Comparison of the list of the current health information sources and the extended list.

Ineffective Techniques

Functional Literacy Requiring Information
Writing is an ineffectual technique to deliver health information
to Deaf patients because many Deaf people are less skilled in
reading and writing. Heavy text content with jargon and
complicated terminology will lose their attention. Similar
findings were made by other studies related to health information
delivery to Deaf people in different countries [46-48].

Lip-Reading Skills Requiring Information
Lip-reading is not preferred by Deaf people. The accuracy of
English lip-reading is only 30-35% [49]. In addition, no patient
could read the doctors’ lips while they are wearing a mask.
Unfortunately, many health professionals do not realize this
issue because they have limited understanding of Deaf people’s
communication requirements [2].

Discussion

Principal Findings
From this exploratory study, we found 4 modes of health
information distribution that are currently available for Deaf
people in Cape Town. Based on these modes, we also gained
an understanding of Deaf people’s preferred health information
sources. The Deaf people based their preferences of the
information accessibility on the language and the communication
techniques used by each information source. The effective

techniques for delivering the understandable health information
to the Deaf users will be applied to the design and development
of the HKTS. Delivering health information in SASL will
significantly provide increased accessibility to Deaf people,
especially on a low-cost mobile device. The video drama,
combined with other techniques, is seen as a particularly
innovative way to present and simplify health information to a
Deaf audience. The use of pictures in combination with simple
text descriptions can provide opportunities for Deaf people with
low functional literacy to construct an understanding of the
explained subject, recalling that Deaf people with much stronger
sign language literacy yet are still interested to acquire textual
literacy as it is by necessity needed to integrate into the greater
hearing world.

While building the groundwork for the design and development
of the HKTS, we learned that the mobile phone is the preferred
communication tool for Deaf people to receive and view the
health information. The Deaf communities also suggested
diabetes care as a subject for the HKTS. From this exploratory
study, we have defined 3 effective techniques for delivering
understandable and accurate health information which Deaf
people need. In addition, we see the opportunity for the HKTS
to assist the health professionals in delivering understandable
information to a Deaf patient, especially when an SASLI is
absent. Deaf people consider that timely understanding of their
health condition during consultation is very important. We will
focus on the communication between a Deaf patient and health
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care staff at PHCs as the problem in delivering health
information prominently occurred in that specific setting. The
next phase of the research will be to cocreate the HKTS among
the Deaf people, health professionals, and the research team.
The content-specific health information within the HKTS will
be determined to meet both parties’ requirements. Inputs from
all participants are valuable to help us verify the attributes of
the systems.

Limitations
The Deaf participants who we invited from 2 Deaf communities
appear to have connection and access to similar health
information sources. It is possible that Deaf members of other
Deaf communities in Cape Town, who we did not invite to
participate in the focus groups, may have access to different
health information sources. This may also result in different
preferences on the sources. Their responses that were not
collected may also lead to different effective techniques in
delivering understandable and accurate health information. In
addition, we need to take into account the different needs among
Deaf communities when applying our findings to other Deaf
communities outside Cape Town.

We realize the probable but unavoidable (inter)subjectivity and
therefore the bias which influences the analysis of the results
from this purely qualitative study. Of course our results might
not be replicable as they target specific communities with low
sample sizes. However, it is also accepted that qualitative
methods such as ethnographic action research [50] and
community-based codesign [51] can yield results that are
transferable, for example, from one community to another.
Furthermore, we also designed the responses in this study
redundantly to assist in triangulating toward transferable results:
the participants give their answers (Table 1: Step 1a and 1b),
reflect their reasons (Table 1: Step 2a, 3a, and 2b), and affirm
their answers (Table 1: Step 4a, 5a, and 6a). This is to extract
the “real” meaning of the answers given by the participants as
valid as possible, and likewise reducing the bias by the
researcher during the data analysis. For the purpose of this study
we can accept these limitations, as we toil in the action research
space, in our case with various small Deaf communities. In other
words, we aim for transferability over generalizability [52], and

claim that our results and recommendations are as valid as
quantitative methods; only that in our case, qualitative methods
are better able to address the chosen research problems .

Conclusions
With regard to RQ1 (What are the current modes of health
information distribution available to Deaf people in Cape
Town?), Deaf participants mentioned 14 health information
sources that they can access. The sources can be clustered into
4 modes of health information distributed to Deaf people in
Cape Town, viz, (1) health workshops and counseling offered
by Deaf and other relevant organizations, (2) consultations with
hearing health professionals, (3) information shared through
personal interactions, and (4) the mass media.

With regard to RQ2 (What are the health information sources
which Deaf people prefer and what are their reasons for this
choice?), Deaf people base their preferences, whether an
information source is accessible, on 2 factors viz, (1) that it
delivers information in signed language; and (2) that it uses
techniques to simplify the topic and to help Deaf people
construct their understanding. These factors make the
consultation with a doctor in the presence of an SASLI, lay
counseling and workshops provided by a DPO, and TV programs
with SASLI rank as the top 3 of the extended list in Figure 4.

At the end of the analysis, with regard to RQ3 (what are the
effective techniques to deliver understandable health information
to Deaf people?), we found that there are 3 effective techniques
to deliver understandable health information to Deaf people.
The information delivery in SASL including its dialects is the
most important element of the accessible information because
it is the language that Deaf people mainly use for communication
in Cape Town, South Africa. The health drama with combined
techniques, as optimized by a DPO, helps in simplifying
complicated topics; followed by a short presentation and an
open platform for questions and answers helps Deaf people to
debunk the health misconceptions they may have. Pictures in
combination with simple text descriptions accompanying the
health information helps the Deaf information-acquirers
construct and enhance their understanding on the explained
subject. These effective techniques will be applied for the future
design and development of the HKTS.

 

Acknowledgments
We thank the Deaf Community of Cape Town, Vukani Deaf Club in Khayelitsha, and health professionals from the Western
Cape Department of Health and Michael Mapongwana Community Health Centre in Khayelitsha for their involvement. We also
thank Telkom, Cisco, Aria Technologies, and the Technology and Human Resources for Industry Partnership (THRIP) initiative
of the South African Department of Trade and Industry for financial support via the Telkom Centre of Excellence (CoE) program.
THRIP funding (project TP13072623839) is managed by the National Research Foundation (NRF). Any opinion, findings, and
conclusions or recommendations expressed in this material are those of the authors, and therefore the NRF and THRIP does not
accept any liability in regard thereto.

Conflicts of Interest
None declared.

References

JMIR Hum Factors 2016 | vol. 3 | iss. 2 | e28 | p.10http://humanfactors.jmir.org/2016/2/e28/
(page number not for citation purposes)

Chininthorn et alJMIR HUMAN FACTORS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Heap M, Morgans H. Language policy and SASL: interpreters in the public service. In: Watermeyer B, Swartz L, Lorenzo
T, Schneider M, Priestley M, editors. Disability and Social Change: A South African Agenda. Cape Town: HSRC Press;
2006:134-147.

2. Looijesteijn K. The design of a Deaf-to-hearing communication aid for South Africa. Kooslooijesteijn. 2009. URL: http:/
/www.kooslooijesteijn.net/portfolio/signsupport/ [accessed 2016-07-05] [WebCite Cache ID 6ilsJ1w1j]

3. Haricharan HJ, Heap M, Coomans F, London L. Can we talk about the right to healthcare without language? A critique of
key international human rights law, drawing on the experiences of a Deaf woman in Cape Town, South Africa. Disability
Soc 2013 Jan;28(1):54-66. [doi: 10.1080/09687599.2012.699277]

4. Chininthorn P, Diehl JC, Glaser M, Tucker WD. Design direction analysis for a health knowledge transfer system for Deaf
people and health professionals in Cape Town. In: The First International Conference on Smart Portable,Wearable, Implantable
and Disability-oriented Devices and Systems. 2015 Jun Presented at: SPWID 2015; June 21-26,2015; Brussels p. 1-6.

5. Padden C, Humphries T. Inside Deaf Culture. Cambridge, Mass: Harvard University Press; 2005.
6. Stokoe WC. Sign language structure: an outline of the visual communication systems of the American Deaf. J Deaf Stud

Deaf Educ 2005;10(1):3-37 [doi: 10.1093/deafed/eni001] URL: http://attach3.bdwm.net/attach/boards/ShouYu/
M.1159964406.A/3.pdf [WebCite Cache ID 6lpzyvoh2]

7. Department of Basic Education Republic of South Africa. South African schools act, 1996 (Act No.84 of 1996): approval
of the amendments to the regulations pertaining to the national curriculum statement grade R12. gov.za. 2014. URL: http:/
/www.gov.za/sites/www.gov.za/files/38225_gon913.pdf [accessed 2016-07-05] [WebCite Cache ID 6ilrqWaoM]

8. Aarons D, Glaser M. A Deaf adult literacy collective. Stellenbosch Pap Linguistics 2012 Dec 01;34:1-18. [doi:
10.5774/34-0-7]

9. du Bruyn J, Southey N, Viljoen R. Deaf youth tell their stories. In: Morgan R, editor. “Deaf Me Normal”: Deaf South
Africans Tell Their Life Stories. South Africa: Unisa Press; 2008:11-38.

10. WASLI. General information. 2013. URL: http://wasli.org/wp-content/uploads/2013/06/254_south-africa-country-report.
pdf [accessed 2016-09-11] [WebCite Cache ID 6kS9eqBh5]

11. Aarons D, Akach P. South African Sign Language: one language or many? In: Mesthrie R, editor. Language in South Africa.
Cambridge: Cambridge University Press; 2002.

12. Nelson Mandela Bay. Deaf awareness brochure. 2012. URL: http://legacy.nelsonmandelabay.gov.za/Content.aspx?objID=480
[accessed 2016-07-05] [WebCite Cache ID 6ilsAbBGd]

13. Schein JD. At Home Among Strangers: Exploring the Deaf Community in the United States. Washington, DC: Gallaudet
University Press; 1989.

14. Hauser PC, O'Hearn A, McKee M, Steider A, Thew D. Deaf epistemology: Deafhood and Deafness. Am Ann Deaf
2010;154(5):486-92; discussion 493-6. [Medline: 20415284]

15. Kritzinger J. Exploring the Barriers and Facilitators to Health Care Services and Health Care Information for Deaf People
in Worcester [master’s thesis]. Stellenbosch: Stellenbosch University; 2011. SUNScholar Research Repository. URL: http:/
/scholar.sun.ac.za/handle/10019.1/17907?locale-attribute=fr [accessed 2016-07-05] [WebCite Cache ID 6ilsUDSex]

16. Deaf Federation of South Africa. Policy on the provision and regulation of South Africa Sign Language interpreter.
ibrarian.net. 2011. URL: http://ibrarian.net/navon/paper/POLICY_ON_THE_Provision_and_Regulation_of_South_A.
pdf?paperid=22755833 [accessed 2016-09-11] [WebCite Cache ID 6kS8jdWBT]

17. Deaf Federation of South Africa. Deaf schools in South Africa. 2014. URL: http://www.deafsa.co.za/current-development/
[accessed 2016-07-05] [WebCite Cache ID 6ilsqbmTU]

18. Tucker W. Softbridge: a socially aware framework for communication bridges over digital divides. Pubs.cs. 2009. URL:
http://pubs.cs.uct.ac.za/archive/00000524/01/Tucker_PhD_Softbridge.pdf, [WebCite Cache ID 6ilszppxl]

19. Zulu T. The Socio-Economic Status, Sign Language Interpreter Utilisation and the Cost of Providing South African Sign
Language Interpreter Services in the Cape Metropole District Health Services [master’s thesis]. Cape Town: University of
Cape Town; 2014. URL: https://open.uct.ac.za/bitstream/item/14301/thesis_hsf_2014_zulu_t.pdf?sequence=1 [accessed
2016-07-05] [WebCite Cache ID 6kObTTJOs]

20. Government Gazette Republic of South Africa. Republic of South Africa. National Health Act No. 61 of 2003. International
Labour Organization. 2004. URL: http://www.ilo.org/aids/legislation/WCMS_190738/lang--en/index.htm., [accessed
2016-07-05] [WebCite Cache ID 6ilt565du]

21. United Nations. Convention on the Rights of Persons with Disabilities and Optional Protocol. 2008. URL: http://www.
un.org/disabilities/documents/convention/convoptprot-e.pdf [accessed 2016-07-05] [WebCite Cache ID 6iltEEge4]

22. The Deaf Health Charity. Signhealth. How the health service is failing Deaf people: Sick of it. 2014. URL: http://www.
signhealth.org.uk/health-information/sick-of-it-report/sick-of-it-in-english/ [accessed 2016-07-05] [WebCite Cache ID
6iltIL2Gn]

23. Kritzinger J, Schneider M, Swartz L, Braathen SH. “I just answer 'yes' to everything they say”: access to health care for
Deaf people in Worcester, South Africa and the politics of exclusion. Patient Educ Couns 2014 Mar;94(3):379-383. [doi:
10.1016/j.pec.2013.12.006] [Medline: 24388666]

24. Kaplan SH, Greenfield S, Ware JE. Assessing the effects of physician-patient interactions on the outcomes of chronic
disease. Med Care 1989 Mar;27(3 Suppl):S110-S127. [Medline: 2646486]

JMIR Hum Factors 2016 | vol. 3 | iss. 2 | e28 | p.11http://humanfactors.jmir.org/2016/2/e28/
(page number not for citation purposes)

Chininthorn et alJMIR HUMAN FACTORS

XSL•FO
RenderX

http://www.kooslooijesteijn.net/portfolio/signsupport/
http://www.kooslooijesteijn.net/portfolio/signsupport/
http://www.webcitation.org/6ilsJ1w1j
http://dx.doi.org/10.1080/09687599.2012.699277
http://attach3.bdwm.net/attach/boards/ShouYu/M.1159964406.A/3.pdf
http://attach3.bdwm.net/attach/boards/ShouYu/M.1159964406.A/3.pdf
http://www.webcitation.org/6lpzyvoh2
http://www.gov.za/sites/www.gov.za/files/38225_gon913.pdf
http://www.gov.za/sites/www.gov.za/files/38225_gon913.pdf
http://www.webcitation.org/6ilrqWaoM
http://dx.doi.org/10.5774/34-0-7
http://wasli.org/wp-content/uploads/2013/06/254_south-africa-country-report.pdf
http://wasli.org/wp-content/uploads/2013/06/254_south-africa-country-report.pdf
http://www.webcitation.org/6kS9eqBh5
http://legacy.nelsonmandelabay.gov.za/Content.aspx?objID=480
http://www.webcitation.org/6ilsAbBGd
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20415284&dopt=Abstract
http://scholar.sun.ac.za/handle/10019.1/17907?locale-attribute=fr
http://scholar.sun.ac.za/handle/10019.1/17907?locale-attribute=fr
http://www.webcitation.org/6ilsUDSex
http://ibrarian.net/navon/paper/POLICY_ON_THE_Provision_and_Regulation_of_South_A.pdf?paperid=22755833
http://ibrarian.net/navon/paper/POLICY_ON_THE_Provision_and_Regulation_of_South_A.pdf?paperid=22755833
http://www.webcitation.org/6kS8jdWBT
http://www.deafsa.co.za/current-development/
http://www.webcitation.org/6ilsqbmTU
http://pubs.cs.uct.ac.za/archive/00000524/01/Tucker_PhD_Softbridge.pdf,
http://www.webcitation.org/6ilszppxl
https://open.uct.ac.za/bitstream/item/14301/thesis_hsf_2014_zulu_t.pdf?sequence=1
http://www.webcitation.org/6kObTTJOs
http://www.ilo.org/aids/legislation/WCMS_190738/lang--en/index.htm.,
http://www.webcitation.org/6ilt565du
http://www.un.org/disabilities/documents/convention/convoptprot-e.pdf
http://www.un.org/disabilities/documents/convention/convoptprot-e.pdf
http://www.webcitation.org/6iltEEge4
http://www.signhealth.org.uk/health-information/sick-of-it-report/sick-of-it-in-english/
http://www.signhealth.org.uk/health-information/sick-of-it-report/sick-of-it-in-english/
http://www.webcitation.org/6iltIL2Gn
http://www.webcitation.org/6iltIL2Gn
http://dx.doi.org/10.1016/j.pec.2013.12.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24388666&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2646486&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


25. Barnett S, McKee M, Smith SR, Pearson TA. Deaf sign language users, health inequities, and public health: opportunity
for social justice. Prev Chronic Dis 2011 Mar;8(2):A45 [FREE Full text] [Medline: 21324259]

26. Motlhabi M, Glaser M, Parker M, Tucker W. Improving usability and correctness of a mobile tool to help a Deaf person
with pharmaceutical instruction. Presented at: Proc The Fourth Annual Symposium on Computing for Development (DEV);
December 6-7, 2013; Cape Town p. 1-10. [doi: 10.1145/2537052.2537063]

27. Chininthorn P. Communication tool design for Deaf to Hearing in South Africa. TUDelft. 2011. URL: http://repository.
tudelft.nl/islandora/object/uuid%3A88495091-5ed8-487c-b2a9-a34eef0f0d51?collection=education [accessed 2016-07-05]
[WebCite Cache ID 6iltOhwEF]

28. Burton SH, Tanner KW, Giraud-Carrier CG, West JH, Barnes MD. “Right time, right place” health communication on
Twitter: value and accuracy of location. J Med Internet Res 2012;14(6):e156 [FREE Full text] [doi: 10.2196/jmir.2121]
[Medline: 23154246]

29. Lee YJ, Boden-Albala B, Jia H, Wilcox A, Bakken S. The association between online health information–seeking behaviors
and health behaviors among Hispanics in New York City: a community-based cross-sectional study. J Med Internet Res
2015 Nov;17(11):e261 [FREE Full text] [doi: 10.2196/jmir.4368] [Medline: 26611438]

30. Research Center for Sign Language and Communication of the Hearing-Impaired, University of Klagenfurt. Preparing a
European Deaf network for information and communication. 1999. URL: http://www.uni-klu.ac.at/zgh/downloads/
PROMISE_Finaldoc_2000.PDF [accessed 2016-08-22] [WebCite Cache ID 6jxVsRUBt]

31. Gilson L. Trust and the development of health care as a social institution. Soc Sci Med 2003 Apr;56(7):1453-1468. [Medline:
12614697]

32. Clayman ML, Manganello JA, Viswanath K, Hesse BW, Arora NK. Providing health messages to Hispanics/Latinos:
understanding the importance of language, trust in health information sources, and media use. J Health Commun 2010
Dec;15 Suppl 3:252-263 [FREE Full text] [doi: 10.1080/10810730.2010.522697] [Medline: 21154097]

33. SignHealth. About Us. 2016. URL: http://www.signhealth.org.uk/about-us/ [accessed 2016-08-22] [WebCite Cache ID
6jxXwKYPo]

34. British Heart Foundation. Heart Health in BSL. 2016. URL: https://www.bhf.org.uk/heart-health/preventing-heart-disease/
heart-health-in-bsl [accessed 2016-08-22] [WebCite Cache ID 6jxYY0PJW]

35. Deaf Diabetes United Kingdom. About Us. 2016. URL: http://www.deafdiabetesuk.eu/#!about-us [accessed 2016-08-22]
[WebCite Cache ID 6jxZ0IvF2]

36. Deaf Health. About Us. 2016. URL: http://deafhealth.org/about-us [accessed 2016-08-22] [WebCite Cache ID 6jxZeBxIw]
37. UCSD. ASLCancer Education Program for the Deaf and Hard of Hearing. 2016. URL: https://health.ucsd.edu/Pages/

SearchResults.aspx?q=Sign%20language [accessed 2016-08-22] [WebCite Cache ID 6jxZpR5AO]
38. Blake EH, Tucker WD, Glaser M, Freudenthal A. Deaf telephony: community-based co-design. In: Rogers Y, Sharp H,

Preece J, editors. Interaction Design: Beyond Human Computer Interaction. Chichester: Wiley; 2011.
39. Kemmis S, McTaggart R. Participatory action research. In: Denzin NK, Lincoln YS, editors. Handbook of Qualitative

Research. Thousand Oaks, CA: Sage Publications; 2000.
40. Hussain S, Sanders EBN, Steinert M. Participatory design with marginalized people in developing countries: challenges

and opportunities experienced in a field study in Cambodia. Int J Design. 2012. (2) p. 91-109 Bridging the health divide:
from policy to practice URL: http://www.ijdesign.org/ojs/index.php/IJDesign/article/viewFile/1054/468 [WebCite Cache
ID 6lvN4Ks7s]

41. Tucker W. Beyond traditional ethics when developing assistive technology for and with Deaf people in developing regions.
In: Hersh M, editor. Ethical Engineering for International Development and Environmental Sustainability. London: Springer;
2015:293-324.

42. Deaf Community of Cape Town. Programmes. 2016. URL: http://www.dcct.org.za/?q=programmes [accessed 2016-07-05]
[WebCite Cache ID 6iltVSBys]

43. Public Health Association of South Africa. Bridging the health divide: from policy to practice. 2012. URL: https://www.
phasa.org.za/wp-content/uploads/2011/02/PHASA-Abstract-2013.pdf [accessed 2016-07-05] [WebCite Cache ID 6iltdtR6a]

44. Iding M. Is seeing believing? Features of effective multimedia for learning science. Int J Instructional Media 2000
Dec;27(4):403-415. [doi: 10.1145/642611.642713]

45. Power MR, Power D. Everyone here speaks TXT: Deaf people using SMS in Australia and the rest of the world. J Deaf
Stud Deaf Educ 2004 Jun;9(3):333-343 [FREE Full text] [doi: 10.1093/deafed/enh042] [Medline: 15304436]

46. NDCS. My life my health: the buzz speak up, sign up. 2016. URL: http://youngpeople.ndcsbuzz.org.uk/mylifemyhealth
[accessed 2016-07-05] [WebCite Cache ID 6iltxKGU1]

47. Donovan P. Culturally Deaf people seeking health information get little help from the internet. Buffalo. 2011. URL: http:/
/www.buffalo.edu/news/releases/2011/09/12865.html [accessed 2016-07-05] [WebCite Cache ID 6ilu8jwjZ]

48. Napier J, Kidd MR. English literacy as a barrier to health care information for deaf people who use Auslan. Aust Fam
Physician 2013 Dec;42(12):896-899 [FREE Full text] [Medline: 24324995]

49. Ruralrehab. Policy document on early identification of Deafness and ear care. 2001. URL: http://www.ruralrehab.co.za/
uploads/3/0/9/0/3090989/early_id_deafness_and_ear_care_deafsa_witbank.pdf [accessed 2016-07-05] [WebCite Cache
ID 6iluMr5XF]

JMIR Hum Factors 2016 | vol. 3 | iss. 2 | e28 | p.12http://humanfactors.jmir.org/2016/2/e28/
(page number not for citation purposes)

Chininthorn et alJMIR HUMAN FACTORS

XSL•FO
RenderX

https://www.cdc.gov/pcd/issues/2011/mar/10_0065.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21324259&dopt=Abstract
http://dx.doi.org/10.1145/2537052.2537063
http://repository.tudelft.nl/islandora/object/uuid%3A88495091-5ed8-487c-b2a9-a34eef0f0d51?collection=education
http://repository.tudelft.nl/islandora/object/uuid%3A88495091-5ed8-487c-b2a9-a34eef0f0d51?collection=education
http://www.webcitation.org/6iltOhwEF
http://www.jmir.org/2012/6/e156/
http://dx.doi.org/10.2196/jmir.2121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23154246&dopt=Abstract
http://www.jmir.org/2015/11/e261/
http://dx.doi.org/10.2196/jmir.4368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26611438&dopt=Abstract
http://www.uni-klu.ac.at/zgh/downloads/PROMISE_Finaldoc_2000.PDF
http://www.uni-klu.ac.at/zgh/downloads/PROMISE_Finaldoc_2000.PDF
http://www.webcitation.org/6jxVsRUBt
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12614697&dopt=Abstract
http://europepmc.org/abstract/MED/21154097
http://dx.doi.org/10.1080/10810730.2010.522697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21154097&dopt=Abstract
http://www.signhealth.org.uk/about-us/
http://www.webcitation.org/6jxXwKYPo
http://www.webcitation.org/6jxXwKYPo
https://www.bhf.org.uk/heart-health/preventing-heart-disease/heart-health-in-bsl
https://www.bhf.org.uk/heart-health/preventing-heart-disease/heart-health-in-bsl
http://www.webcitation.org/6jxYY0PJW
http://www.deafdiabetesuk.eu/#!about-us
http://www.webcitation.org/6jxZ0IvF2
http://deafhealth.org/about-us
http://www.webcitation.org/6jxZeBxIw
https://health.ucsd.edu/Pages/SearchResults.aspx?q=Sign%20language
https://health.ucsd.edu/Pages/SearchResults.aspx?q=Sign%20language
http://www.webcitation.org/6jxZpR5AO
http://www.ijdesign.org/ojs/index.php/IJDesign/article/viewFile/1054/468
http://www.webcitation.org/6lvN4Ks7s
http://www.webcitation.org/6lvN4Ks7s
http://www.dcct.org.za/?q=programmes
http://www.webcitation.org/6iltVSBys
https://www.phasa.org.za/wp-content/uploads/2011/02/PHASA-Abstract-2013.pdf
https://www.phasa.org.za/wp-content/uploads/2011/02/PHASA-Abstract-2013.pdf
http://www.webcitation.org/6iltdtR6a
http://dx.doi.org/10.1145/642611.642713
http://jdsde.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=15304436
http://dx.doi.org/10.1093/deafed/enh042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15304436&dopt=Abstract
http://youngpeople.ndcsbuzz.org.uk/mylifemyhealth
http://www.webcitation.org/6iltxKGU1
http://www.buffalo.edu/news/releases/2011/09/12865.html
http://www.buffalo.edu/news/releases/2011/09/12865.html
http://www.webcitation.org/6ilu8jwjZ
http://www.racgp.org.au/afp/2013/december/auslan-english-literacy/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24324995&dopt=Abstract
http://www.ruralrehab.co.za/uploads/3/0/9/0/3090989/early_id_deafness_and_ear_care_deafsa_witbank.pdf
http://www.ruralrehab.co.za/uploads/3/0/9/0/3090989/early_id_deafness_and_ear_care_deafsa_witbank.pdf
http://www.webcitation.org/6iluMr5XF
http://www.webcitation.org/6iluMr5XF
http://www.w3.org/Style/XSL
http://www.renderx.com/


50. Tacchi J. Ethnographic action research: media, information and communicative ecologies for development initiatives. In:
In: Bradbury H, editor. The Sage Handbook of Action Research 2015:220-229.

51. Blake E, Tucker W, Glaser M. Towards communication and information access for Deaf people. SACJ 2014 Oct 29;54.
[doi: 10.18489/sacj.v54i0.236]

52. Hayes GR. The relationship of action research to human-computer interaction. ACM Trans Comput-Hum Interact 2011 Jul
01;18(3):1-20. [doi: 10.1145/1993060.1993065]

Abbreviations
SASL: South African Sign Language
SASLI: South African Sign Language interpreter
BSL: British Sign Language
BSLI: British Sign Language interpreter
ASL: American Sign Language
ASLI: American Sign Language interpreter
UCSD: University of California, San Diego
HKTS: Health Knowledge Transfer System
CBCD: Community-based codesign
RQ: Research question
PHC: Primary Health Care
DoH: Department of Health
DPO: Deaf People’s Organization
SMS: Short Message Service

Edited by G Eysenbach; submitted 15.09.16; peer-reviewed by J Rey-Martinez, JC McDonald; comments to author 05.10.16; revised
version received 12.10.16; accepted 14.10.16; published 11.11.16

Please cite as:
Chininthorn P, Glaser M, Tucker WD, Diehl JC
Exploration of Deaf People’s Health Information Sources and Techniques for Information Delivery in Cape Town: A Qualitative
Study for the Design and Development of a Mobile Health App
JMIR Hum Factors 2016;3(2):e28
URL: http://humanfactors.jmir.org/2016/2/e28/ 
doi:10.2196/humanfactors.6653
PMID:

©Prangnat Chininthorn, Meryl Glaser, William David Tucker, Jan Carel Diehl. Originally published in JMIR Human Factors
(http://humanfactors.jmir.org), 11.11.2016. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Human Factors, is properly cited. The complete bibliographic
information, a link to the original publication on http://humanfactors.jmir.org, as well as this copyright and license information
must be included.

JMIR Hum Factors 2016 | vol. 3 | iss. 2 | e28 | p.13http://humanfactors.jmir.org/2016/2/e28/
(page number not for citation purposes)

Chininthorn et alJMIR HUMAN FACTORS

XSL•FO
RenderX

http://dx.doi.org/10.18489/sacj.v54i0.236
http://dx.doi.org/10.1145/1993060.1993065
http://humanfactors.jmir.org/2016/2/e28/
http://dx.doi.org/10.2196/humanfactors.6653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

