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Abstract

Background: Low hedlth literacy is associated with poor health-related knowledge, illness self-management, health service
use, health, and survival, and thus addressing issues related to low health literacy has been highlighted as a pressing international
priority.

Objective: To explore views of adigital health promotion intervention designed to be accessible to people with lower levels
of health literacy, in particular examining reactions to the interactive and audiovisual elements of the intervention.

Methods: Qualitative think-aloud interviews were carried out with 65 adults with type 2 diabetes in the UK, Ireland, USA,
Germany, and Austria, with purposive sampling to ensure representation of people with lower levels of health literacy. Inductive
thematic analysis was used to identify common themes. We then systematically compared views in subgroups based on country,
health literacy level, age, gender, and time since diagnosis.

Results: Most participants from the chosen countries expressed positive views of most elements and features of theintervention.
Someinteractive and audiovisua el ements required modification to increase their usability and perceived credibility and relevance.
There were some differences in views based on age and gender, but very few differences relating to health literacy level or time
since diagnosis.
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Conclusions: Ingeneral, participants found theintervention content and format accessible, appropriate, engaging, and motivating.
Digital interventions can and should be designed to be accessible and engaging for people with a wide range of health literacy

levels.

(J Med Internet Res 2015;17(10):€230) doi: 10.2196/jmir.4999
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Introduction

Addressing the problem of low health literacy has been
highlighted asa pressing internationa priority, asit isassociated
with poor health-related knowledge, illness self-management,
health service use, health, and survival [1]. The concept of health
literacy has evolved to refer to “the knowledge, motivation and
competences to access, understand and apply health
information” [2]. Health literacy level stend to be lower in those
with less education, lower incomes, and minority ethnics groups
[1]. Health literacy is a product of the interaction between the
individual and hisor her environment, which includesthe health
care resources available to him or her; designing health care
material sto be accessible and easily comprehensible can reduce
the literacy burden, and improve health literacy by helping
people to understand and implement health-related advice [3].

Many people have difficulty accessing face-to-face diabetes
self-management education, dueto barriers such aswork, caring
responsibilities, disability, cost, and lack of transport [4], and
these problems are more common among those with less
education [5]. Therapid growth in delivery of health promotion
and health care by means of digital interventions offers one
possible solution to this challenge; digital interventions can be
accessed conveniently at home and have the potential for wide
reach at low cost, and so could reduce health disparities [6].
However, thereisarisk that digital interventions could increase
health inequalities due to a “digital divide” in both access to
the Internet and confidence and skills to use the Internet for
self-management of health [7]. Internet accessisnow increasing
rapidly among all social groups, but low literacy levels may
continue to pose barriers to understanding and applying online
information. For example, one study of diabetes websitesfound
that 86.9% of materials would be too difficult to read for an
average adult [8], and from early studies of Internet-delivered
support for people with diabetesthereisevidence of lower usage
by those with lower income and education [9,10].

Interventions to reduce the literacy burden and improve health
literacy have included using simple language; information
presented in audio, audiovisual, or pictorial formats, (when
Internet delivered) employing tailoring of content toindividual’s
needs, and other forms of interactivity. Reviews of the
effectiveness of such interventionsfor general public and mixed
patient populations [11-15] and for diabetes [16-18] suggest
that these approaches show promise for some outcomes, but
that overall the evidence isweak and inconclusive. Few studies
have been theory based, and it remains unclear exactly which
elements of such interventions improve which outcomes. The
authors of these studies call for more research to identify the
effective components and mechanisms of interventions to

http://www.jmir.org/2015/10/e230/

improve health literacy and to examine whether these differ for
people with different levels of health literacy [11,14,15].
Empirical evidence that addresses the latter question is crucial
to inform those delivering health care about whether it is
necessary to create different versions of online interventionsto
engage different sectors of the population; such evidence will
consequently have wideranging practicad and resource
implications.

As part of the Diabetes Literacy project [18], our aim was to
addressthisevidence gap by examining how peoplewith varying
levelsof health literacy viewed features of adigital intervention
we devel oped to explore how best to increase accessibility and
acceptability of health promotion resources for people with
lower levels of health literacy. Our primary aim was therefore
to examine whether our website design was acceptable and
engaging for people with differing levels of health literacy.
Because digital delivery permits interactive and audiovisual
presentation of advice, that could potentially help to overcome
difficulties due to low literacy, we were also particularly
interested in exploring participants’ views of these features of
the intervention.

Methods

Intervention

The intervention was a website designed to motivate people
with diabetes to increase their levels of physical activity. The
interactive features of the website comprised tailoring of images
and advice based on user responses to questions (eg, about the
user's age, concerns about physical activity, current activity
levels), aquiz, and aphysical activity planner. The audiovisual
features included positive images and audiovisual sequences
illustrating lifestyle physical activities. Wefollowed established
good practice for designing written medical information and
making it accessibleto people of all literacy levels[11,19], and
used design principles that have been shown to increase
accessibility of websites for people with cognitive impairment
and limited computer literacy [20]. See Textbox 1 for further
details of the elements of the intervention, and Figure 1 for
exampl e screenshots.

The intervention was devel oped in consultation with an expert
panel of patient representatives, clinicians, and behavioral
scientists. We employed the person-based approach to
intervention development [21], which grounds intervention
designin arigorous, in-depth understanding of the psychosocial
context of the target user population. A key element of the
person-based approach to intervention development is to use
iterative, inductive qualitative research to explore users' views
of theintervention and then modify theintervention to optimize
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acceptability and engagement. Consequently, small changesto
the website were made throughout data collection. These
included, for example, changing the format of the physical
activity planner to improve usability, changing wording to
improve comprehension, and substituting images that were
didliked. The intervention was developed using LifeGuide
software, a platform for developing online behavior change

Rowsell et al

interventions that allows researchers to easily transate and
modify the intervention [22]. The website was initially
developed in English for evaluation in the UK, Ireland, and
USA, and then trandlated for evaluation in Germany and Austria
(all text of the tranglated versions was checked for accuracy by
the researchersin these countries).

Textbox 1. Elements and design features of the Healthy Living with Diabetes intervention.

Interactive elements of the intervention

interactive “fun” quiz.

problems).

«  Tailoring of images based on users' reported age.

Audiovisual elements of the intervention

«  Positive visua images throughout the intervention.

Good practice design features of the intervention

gradua increasein preferred lifestyle-compatible activities).

. Délivery of information about the health benefits of physical activity for people with diabetes (and health risks of inactivity) in the form of an

.  Tailored advicein response to questions about current physical activity level and concerns about physical activity (eg, barriers such as cost, health

« A physical activity planner that enabled users to create persona plans for increasing physical activity, building on their current activities.

« Audiovisual sequences modeling people undertaking a range of physical activities: these comprised a narrative illustrated by a sequence of
photographs with a voice-over, and had an informal tone intended to suggest real-life scenarios.

«  Option to access details of study aims and procedures in audio format.

. Tomaximize accessibility to those with low levels of literacy, text as short as possible, suitable for reading age of 12.
«  Tomaximize accessibility to those with low levels of computer literacy, simple page layout and navigation.

«  Adviceappropriate for those with low current levels of physical activity, limited time, motivation and resources, and health problems (ie, promoted
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Figure 1. Screenshotsillustrating elements of the Healthy Living with Diabetes website. (A) Example of positive visua image on welcome page. (B)
Example of quiz feedback with positive visual image. (C) Example of audiovisual sequence. (D) Example of interactive physical activity planner.
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Welcome!

Welcome to the Staying Healthy with Diabetes website!

This websitia wil explain some interestng and usefulfindings from
medical studies abou how i stay healthy with disbetes

Tres website is beingtested to find out what is the best way to give
pocple advice ibout dabetes. I you wart ta take partin the study

Just elick on 1 wank o take part at the boticen of the page d

Meet the team
* Chek here 1o meet the team of health experts who
created this websilel
questions 1o

I want to take part

What will happen if | take part in the study?

you want 1o READ more details about the study
ant 1o HEAR more details abou the study

(B)
Healthy living with diabetes ] [ Healthy living with diabetes ]

(Physical activity CAN help you feel more positive! J

wellbeing.

Ewen just a bil of exira activy can help you feel
less stressed and in a better mood.

Click here for the
next question

Healthy living with diabetes ]

What can | do to be more active?

Ay type of activity that makes your heart C ta watchthis short video 4
beat a bit faster can make a difference to your . e o, I you do] have: Speakers,
health — this can be wallong, housewark,
gardening

Ewven laking the stairs whenever you get & chance

e bl busid up fitness
. J
™

Did you know?

New studiess have shown that if you it down for a

coukd walk around while on the phone, or do some
\:h.-'l'-! plrysacal actnaty while watching TV

S\ e

Design, Participants, and Procedure

Qualitative interviews were carried out with adults with type 2
diabetes in the UK, Ireland, USA, Germany, and Austria. Full
details of all study procedures, participants, and analyses are
published online [23]. The UK sample was used as the core
group for intervention development and evaluation, and data
collection in the other countries was used to explore whether
views differed in different countries and settings. Participants
were recruited from primary care, community settings, and
diabetes support groups, using advertisements, letters, and
personal invitations; for full details see [23]. We purposively
sampled to include people with lower levels of health literacy
by recruiting from areas and clinicswith high levels of socially
deprived patients. We also used diversity sampling to ensure
that we had a broad balance of both genders, and different ages
and time since diagnosis.

Qualitative think-aloud methods [24] were used to gain a
thorough, in-depth understanding of user experiences,
perceptions, and views of the intervention, followed by a
semistructured interview, allowing specific domains of user
experienceto be explored. Experienced researcherswho received
standardized training on conducting think-aloud interviews
interviewed participantsin their own language in each country,
inavariety of settingsin clinicsand the community. Participants
also completed a brief questionnaire to measure age, gender,
time since diagnosis, and health literacy. Health literacy was

http://www.jmir.org/2015/10/e230/
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(D) [

Healthy living with diabetes ]

How can | fit a bit more activity into my life?

['nmm about the physical activity you already do is the best way 1o plan how you can fit a itk more into vour Mestyi J

Just el us how often you do some activities in an average week - then we can il you get the most beneft ou of them

©n how many days a week do you do this activity?
ity record activitias that make you feal a b warmer and breathe o bit hardes than nommal

Very gentie
activities such as
walking slowly or
washing the
dishes do not
count!

measured using the validated single item “how often do you
have problems learning about your condition because of
difficulty understanding written information?’[25], alowing
participants to be categorized as having high, intermediate, or
low levels of health literacy. To enable us to validate this
single-item, categorical measure of health literacy, we examined
its correlation with a more comprehensive measure of all
dimensions of hedth literacy, the 16-item version of the
European Health Literacy Survey Questionnaire (HLS-EU-16)
[26]; thiswas completed by all participants after theinterviews.

WNaling (e connt ek waing for ot Mast 30 misutes nen-stee] 2
Heavy housswaork (makes your heart beat faster) , DY of gardening 0
Fun physical activities (s 5 dsscing spons) 1

Cyeling 5

Other activity of any KInd fs g sxscaes, swe aing, gym)

Analysis

Audio recordings of interviews were transcribed verbatim,
trandated into English where necessary, and checked for
accuracy by the researcher who carried out the interview. Few
substantial differences in views between countries were
identified (see [23] for details), allowing the data to be pooled
to givealarger samplefor the remaining comparisons. Inductive
thematic analysiswas used to identify recurring themesthrough
close examination of the data [27,28]. We also used analytic
techniques from grounded theory to increase the rigor of our
analysis, including line-by-line coding and constant comparison
[29]. First, interview transcripts were read and reread to ensure
a high level of familiarity with the data before line-by-line
coding of theinitial 3 interviews. A provisional coding manual
(see[23] for details) was then created to define emerging codes
and themes before these codes were applied to the remaining
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transcripts. The coding manual was developed iteratively and
revised throughout the coding process to ensure the codes
adequately reflected the data. The coding manual was discussed
and agreed upon by core members of the research team (AR,
IM, and LY) at various stages of the coding process, and
inter-rater agreement between AR and IM was obtained for all
the final coded data.

The relatively large sample size (for qualitative research)
allowed us to carry out a second stage of analysis to explore
whether any differences could be identified between specific
subgroups of participants. We did this by creating tables to
systematically compare the occurrence and content of themes
across subgroups (see). First, country comparisonswere carried
out to examine whether there were differences in the data
between countries that might preclude pooling the data across
countries for analysis. Only the data from the German sample
appeared systematically different, largely intermsof lessviews
being expressed on most topics. This finding may have been
related to deviations from the interview protocol evident in the
transcripts (eg, a less open-ended interviewing style than in
other countries, omission of substantial parts of the interview
schedule). In view of this difference, the 6 German interviews
were excluded from the subsequent subgroup analyses. Further
subgroup analyses on the remaining pooled data comprised
comparisons based on level of health literacy (low, intermediate,
or high), age (under or over 60 years), gender, and time since
diagnosis (less or more than 5 years).The cutoff points were
chosen so as to create roughly equal groups (to maximize the
sample size in each) that were likely to differ in terms of
experiences of diabetes (based on the research team’s clinical

http://www.jmir.org/2015/10/e230/
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experience of diabetes patients). Because of the small size of
the subgroups and large number of comparisons, to avoid
overinterpretation of minor differences we adopted a criterion
of only reporting comparisons where the differences observed
between the groups compared were based on at |east five people
(between country comparisons) or 30% (n=19) of participants
(pooled data), or suggested a consistent trend from high to low
health literacy (even if not quite reaching our criterion within
the specific subgroups).

Results

Participant Characteristics

In total, 65 participants were interviewed for this study,
comprising 35 from the UK, 8 from USA, Ireland and Austria,
and 6 from Germany (Table 1). There were 37 (57%) men and
28 (43%) women, with a mean age of 62 years (range 37-79),
and 40 (62%) participants had been diagnosed with type 2
diabetes for 5 years or more. As classified by our single-item
measure, 38 (58%) participants had high health literacy, 18
(28%) had intermediate hedlth literacy, and 8 (12%) had low
health literacy (1 was “unknown”). The single-item measure
was highly correlated with the HLS-EU-16 in a subsample
sample (r=.65, n=35, P<.001), providing reassurance that our
single-item categorization ng literacy problemsinahedth
context was associated with health literacy problemsin arange
of other domains. Participant characteristics were similar across
al countries, with the exception of Germany (all German
participants had high levels of health literacy and al but 1 person
had diabetes for over 5 years).
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Table 1. Participant characteristics.

Rowsell et al

Participant characteristics Country
UK USA Ireland Austria Germany Overall

Age (in years)

Mean 58 57 66 60 67 62

Range 44-75 49-64 37-77 42-79 48-77 37-79

>60 years 18 3 6 3 4 34

<60 years 17 5 2 5 2 31
Time since diagnosis

<5years 14 4 4 2 1 25

=5 years 21 4 4 6 5 40
Gender

Mae 18 3 6 6 4 37

Female 17 5 2 2 2 28
Health literacy level

High 16 4 6 7 5 38

Intermediate 13 2 2 0 1 18

Low 6 1 0 1 0 8

Not known 0 1 0 0 0 1
Ethnicity

White/Caucasian 32 2 7 8 6 55

Black/African/Caribbean 2 2 0 0 0 4

Asian 1 0 1 0 0 2

Other (mixed) 0 4 0 0 0 4
Total sample 35 8 8 8 6 65

Themes Emerging From Pooled Analysis

Thematic analysis of the data pooled across countries generated
40 codes, which we organized into 3 main themes, namely, (1)
general reactions to website content and format; (2) reactions
tointeractivefeatures; and (3) reactionsto audiovisual features.

General Reactionsto Website Content and For mat

The majority of users described the level of information in the

intervention as appropriate and easy to understand, without
being patronizing (Table 2). The website was also described as
accessible and as more user friendly than other resources they

had encountered.

| likethewholething. It didn’t blind you with science;
it didn't treat you as a total idiot. [UK, male, under
60 years old, under 5 years' diagnosis, high HL]

It'swritten in a way that’s not—because | mean I'm
not good at reading and stuff like that—but it’swritten
in away that | can understand. You know, sometimes
you look at, whether it's books or websites or
whatever, and sometimes you're reading and you
think “ What are they talking about?” [UK, female,
under 60 years old, over 5 years' diagnosis, low HL]

http://www.jmir.org/2015/10/e230/

Thething isthat all the knowledge | received during
hoursof lectures[at “ wellnessclinics’ ] isbriefly put
together here, so really, really well done for this!
[Austria, male, under 60 years old, under 5 years
diagnosis, low HL]

No, it'svery straight forward and compact. What you
need to know isthere. [Austria, male, under 60 years
old, over 5 years diagnosis, high HL]

Participants frequently spoke appreciatively of acquiring new
information through the website and the positive framing of
health information was described as encouraging.

Yeah, | know they say physical, mental activity can,
can help you stay healthy [reads to self], “twice
woah, “twice as likely!” Get out, really? | don't
remember ever hearing that one. [USA, female, over
60 years old, over 5 years' diagnosis, high HL]

To find out that Alzheimer’sthing, yes that was quite
shocking, asit up and take notice moment. [UK, male,
under 60 years old, over 5 years diagnosis,
intermediate HL]

A number of people discussed their intention to increase their
physical activity as adirect result of what they had learned or
seen in the website.
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Interesting, | did not know that—so it's almost like,
if | learn nothing el se fromthis survey, | need to start
my physical activity regime. [USA, male, over 60
yearsold, under 5 years diagnosis, intermediate HL ]

Table 2. Reactions to website content and format.

Rowsell et al

Specific intervention features described as motivating included
the planner and audiovisual sequences aswell as learning new
health information through the quiz. Detail s of how participants
viewed these features are given below.

Subtheme Content

Information novelty

Almost al participants mentioned learning new, often surprising information (particularly about the benefits of physical

activity for preventing Alzheimer’s disease and for healthy liver function)

Level of websiteadvice

Views of website ad-
vice

Most participants felt that the advice was delivered at the right level—easy to understand but not patronizing
The vast mgjority of participants endorsed the advice given by the website.

Many were surprised and some skeptical about the information that physical activity is more important than controlling
blood sugar levels for preventing complications from diabetes.

The humor in the website was mainly appreciated by the minority who commented on it.

Views on website ap-

Most participants commented that they found the website clear and easy to navigate.

pesrance Some expressed adesire for greater simplicity in presentation and less text.
Effects of websiteon ~ Most participants (though not all) found the website generally motivating.
motivation

All elements of website content were described by some participants as motivating them to engage in greater physical activ-

ity.

Reactionsto the I nteractive Features

Many participants commented that the interactive features of
the website were engaging and motivating (Table 3), although
some chose to skip sections that did not appeal to them. Most
were positive about the quiz section, describing it as fun,
relevant, helpful, interesting, and a preferable way of learning
new information.

I’m getting really curious now to see the answers
[both laugh], it's lovely, it's not boring, the whole
Web thing isvery good. It'svery interesting. [Ireland,
female, over 60 years old, over 5 years diagnosis,
high HL]

| liked the quizzes, | liked that—you know—it's nice
to have something you can use, interact with and join
in with. [UK, female, under 60 years old, under 5
years diagnosis, low HL]

If I was doing this on my own | would skip this bit
[quiz section], I’m bored with that now, because it's
treating me like a child. | want the information but |

Table 3. Reactionsto the interactive features.

don't like the way it's given to you. [UK, male, under
60 years old, under 5 years' diagnosis, low HL]

Parti cipants described valuing the instant tail ored feedback, and
often commented on encouragement provided by the positive
framing of this advice.

Wbo hoo—" doing enough physical activity to keep
healthy’ —now says star pupil actually, that's a
bonus. [UK, female, over 60 years old, over 5 years
diagnosis, low HL]

WEll done, you got it right, you got something right.
See, they love me. Finally! [laughs] They love me.
[USA, female, over 60 years old, under 5 years
diagnosis, unknown HL]

However, participants had more mixed responsesto the activity
planner, some finding it cumbersome and difficult to complete,
particularly (but not exclusively) before modifications were
made to simplify it. For example, the original planner required
participants to specify the activity type and the amount of time
spent on the activity on the same page. Many participantsfound
this difficult to navigate, and the planner was subsequently
Separated onto 2 pages.

Subtheme Content

Views of the interactive quiz

Most comments on the quiz were that it was enjoyable and informative.

Some found it irritating, and disliked the humorous “trick” questions (ie, that physical activity would
not improve hearing or alcohol consumption).

Views of tailored feedback

Most comments on the feedback were that participants appreciated getting immediate, positive feedback.

Participants noted that actively engaging with the website kept their attention.

Views on the interactive activity planner

Some participants found using the planner difficult, due mainly to uncertainty about (1) how to estimate

their activity level and (2) how to enter datainto the planner (before simplification of the planner)

http://www.jmir.org/2015/10/e230/
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Reactionsto the Audiovisual Features

The vast majority of participants found the images acceptable
or liked them overall (Table 4).

These pictures are quite nice as well, you know, they
are happy pictures—photographs of elderly people,
probably my age, dancing with umbrellas. [Ireland,
male, over 60 yearsold, over 5years' diagnosis, high
HL]

A few participants mentioned disliking certain images, although
the images that people disiiked varied. For example, some
younger participants could not relate to images of older people;
consequently, theintervention was modified to tailor all images

by age.
Most participants also enjoyed the audiovisual sequences,

appreciating the informal style and relating positively to the
stories and example activities these sequences narrated.

The videos were really, really good...informative.
[USA, mae, over 60 years old, under 5 years
diagnosis, low HL]

Table 4. Reactionsto the audiovisual features.

Rowsell et al

It was good, straight to the point, because it's like,
not everybody likes going to the gym and that. It's
too expensive, too hot to try to stay and that, and the
person that was speaking wasreally clear. [UK, male,
under 60 years old, over 5 years diagnosis, low HL]

Some participants commented positively on the use of humor
in the main audiovisual sequence (which showed pictures of
snowboarding and deep sea diving as examples of impractical
forms of exercise before suggesting walking as more feasible)
but somefound it confusing or inappropriate. I n addition, some
people didiked particular scenariosthat they found unconvincing
or irrelevant:

| don't likeit at all. It doesn’t fit the pictures, there's

an old man who says he's picking up his children. He

says his day is hectic yet he can go shopping before

work and during lunch. It doesn't fit. [Germany, male,

under 60 yearsold, over 5years’ diagnosis, high HL]
Some of the scenarios therefore required modification for
different cultures or age groups; for example, a scenario that
suggested playing football was changed to baseball for US
participants.

Subtheme Content

Views of visua imagesin the website

Overall, use of images in website appreciated as positive, attractive.

Images of walking and family activities generally appreciated, medical illustrations mainly well received.

Reactionsto someimages mixed (prior to modification), for example, images of older people, wheel chair

activity, alcohol.

Views of audiovisual sequencesin the
website

Most participants were very positive about the audiovisual sequences, most (though not all) liking the
informal style, and finding them engaging, funny.

Most people enjoyed relating to stories that they saw as redlistic, helpful examples of lifestyle activity.

Negative comments were often based on seeing specific content (prior to modification) as unrealistic or
irrelevant to the participant’s own situation (eg, due to cultural or lifestyle differences or activity prefer-

ences).

Subgroup Comparisons

Wefound few differencesin how peoplewith high, intermediate,
or low levels of hedlth literacy viewed the website. The only
differences that emerged were that people with higher health
literacy were most likely to comment that they found the website
content easy to understand, mention features of the website they
found motivating, discuss how theinteractivity maintained their
attention, and express appreciation of the visual images. There
were a so few systematic differencesin viewslinked to country,
although there were some culture-specific preferences (as noted
earlier); for example, the Austrian participantstended to dislike
the audiovisual sequences, commenting negatively on the use
of speakerswith German accents.

With regard to other subgroup comparisons, women were more
likely than men to voice their intention to be more physically
active as a result of viewing the website. Women tended to
express much more positive views of the quiz than men did;
some men found it tedious or irrelevant. Women were also more
positive about the audiovisual sequences, describing them as
engaging and discussing relating to the characters and stories.

http://www.jmir.org/2015/10/e230/

Women, however, werelesstechnically confident in completing
the interactive planner. There were age differences in the
activities preferred; those aged over 60 mainly intended to do
more walking, whereas younger participants also spoke about
cycling and swimming. Participants over 60 years of age and
those who had been diagnosed for longer were more positive
about the audiovisual sequences (particularly the walking
stories) and the idea of exercising at home. This age group was
also more likely to mention that they found the level of
information in the website straightforward, helpful, or pitched
at the correct level.

Discussion

Preliminary Findings

The main aim of this study was to investigate whether it is
possible to design a digital intervention that is acceptable and
engaging for people with varying levels of health literacy. Our
findings are encouraging; most participantsfrom most countries
expressed positive views about most elements of our digital
intervention. Very few people found the accessible format

JMed Internet Res 2015 | vol. 17 | iss. 10 | €230 | p. 8
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

patronizing or the information provided inadequate or
inappropriate. Despite concerns frequently expressed about
whether it is possible to appeal to a wide and diverse target
population, it is not unusual to find that materials designed to
be accessible to those with lower levels of literacy and health
literacy are also liked by those with higher literacy levels
[30-32].

Although most participants had mainly positive reactionsto the
interactive and audiovisual presentation of advice, it was
necessary to iteratively modify these based on participant
feedback to optimize acceptability and feasibility. There were
also differencesin reactionsto these elements of theintervention
relating to age, gender, and cultural context. We were only able
to evaluate views of avery limited set of digital materials, and
it is quite possible that the views expressed were specific to
these particular resources. For example, reactions to
professionally produced videos of patients or actors might be
entirely different from reactionsto our amateur-style audiovisual
sequences. Neverthel ess, some previous research has a so noted
that it can be difficult to produce audiovisual narratives that
precisely match the psychosocia context of all users [33]. It
appears that audiovisual materials may require particularly
careful devel opment, with attention to the sociocultural context
of target users, to ensure that they are perceived as convincing
and relevant [21,34].

Limitations

The method we used for comparing views across subgroupsis
unusual; it can be regarded as an extension of the constant
comparison technique employed in grounded theory, but with
more systematic and explicit assessment of the frequency with
which views were expressed in different subgroups. Because
these subgroups were too small to permit reliable quantitative
evaluation, it is not possible to interpret the trends observed in
our data as definitive evidence for the presence or absence of
group differences. Nevertheless, the consistent absence of any
variations in views clearly associated with health literacy and
timesincediagnosis, despite clear differences based on ageand
gender, suggests the latter may have had a more important
influence on reactions to the intervention. However, we were
unable to recruit many participants with the lowest levels of
health literacy, and the sample size in each country was small.
Consequently, this study was only able to identify substantial
differencesin views due to country or very low health literacy
(ie, views that would be expressed by most people in these
subgroups). Most participants were also white, and these
findings may therefore not be generali zabl e to people from other
ethnic backgrounds. A further limitation in our ability to fully
investigate the perspective of users with lower levels of health
literacy is that these participants provided fewer comments
about the website and our analysis of the articulated views of
users was unable to capture nonverbal indications of
accessibility or engagement barriers, such as pausesand silences.
Further research into the views of people with very low health
literacy is required.

It is important to be aware that, despite our best efforts to
encourage participants to freely express negative views, some
participants may have been reluctant to do so. For example, it
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is possible that women did not find the intervention more
engaging than men, but were less willing to express negative
viewsof it. It isalsoimportant to remember that for the purpose
of health promotion it is necessary but not sufficient for an
intervention to be acceptable and engaging—it must also be
effective in achieving the intended behavioral outcomes. For
this reason, we are now undertaking a large trial to test the
effectiveness of our digital intervention for promoting health
literacy improvement (in knowledge, understanding, and
self-efficacy) and behavioral intentionswith regard to increased
physical activity.

Conclusion

Most participants found the intervention generally acceptable
and engaging. Surprisingly, reactionswere similar—and equally
positive—among those with higher and lower levels of health
literacy. This finding has importance for the reach and cost
effectiveness of digital health care, because it suggests that it
may not be necessary to develop multiple versions of
interventions for people with differing levels of health literacy.
However, our sampledid not include peoplewith thevery lowest
levels of health literacy, who may well require different online
or offlineinterventions.

Some marked variations in preferences for how advice was
presented did emerge; for example, many people particularly
appreciated the interactive quizzes and audiovisual sequences,
whereas a minority strongly disliked them. These variationsin
preferences were partly linked to age, gender, and culture but
were not closely mapped onto demographic and psychosocial
characteristics, making it difficult to prescribe exactly what
format should be used for which population subgroup. This
suggests that perhaps a major benefit of Internet delivery of
health promotionisthat it is possibleto offer recipientsachoice
of formats, allowing them to self-select those that they find most
accessible, attractive, and useful. This approach permits users
to engage in what has been termed “self-tailoring” [35], in
contrast to the pre-emptive tailoring to major preferences in
target groups that intervention developers must use when
constrained by the page limits of printed materials. Offering
users a choice of how they engage with interventions has the
potential to promote autonomous motivation [21] and is
consistent with theway in which people are accustomed to using
the Internet. However, conventional tailoring may <till be
required to ensure that users are not presented with material or
elements that they find so alienating or demotivating that they
simply cease using the intervention—for example, the images
of older people that younger participants could not relateto in
our study, or the German accents that our Austrian participants
found off-putting.

Practice Implication

These findings have clear implications for those who develop
health-related websites and digital interventions; these can and
should be designed to be accessible and engaging for people
with a wide range of levels of health literacy, to help to
overcome the “digital divide” and reduce health inequalities.
This can be achieved by following the established good design
principles we drew on and then using findings from iterative
qualitative research to maximize the perceived relevance,
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credibility, and feasibility of the intervention for different
members of thetarget population. Incorporating interactive and
audiovisual elements to increase interest and engagement may
also be useful but requires careful development to ensure that
they are appropriate for people of both genders, different ages,

Rowsell et al

dissemination of digital interventions, our findingsindicate that
the acceptability of interventionsis likely to be similar across
different countries but can also be improved by making
modifications on the basis of feedback from interviews to
increase the perceived relevance to the specific cultural context.

and from different cultures. Finally, with regard to international
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