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Abstract

Objective: The aim of this study was to explore the feasibility and acceptability of digital technology for improving health and
wellbeing in social housing residents living in a deprived area in Cornwall, England.

Methods: Qualitative scoping study with focus groups and telephone interviews (23 participants in total). Focus groups and
interviews were audio-recorded, transcribed verbatim and analysed thematically.

Results: Levels of use and experience with digital technology were diverse in this group, ranging from ‘willing and unable’ to
‘expert’ on a self-perceived scale. Overall, participants had positive perceptions of technology and were keen to try new
technologies. Five categories of factors influencing technology use were identified: functional, physical / health, psycholo-
gical and attitudinal, technology-associated barriers, and privacy, safety and security. Preferred types of digital technology
were wearable activity monitors (e.g. Fitbit®), virtual assistants (e.g. Amazon Alexa) and social messaging (e.g. WhatsApp).
There was a strong consensus that technology should be easy to use and should have a clear purpose. There was a need to
improve awareness, knowledge and confidence in technology use and participants desired further training and support.

Conclusions: There is a need and desire to use digital technology to improve health, wellbeing and social connectedness in
social housing residents in Cornwall. The findings will be used to inform a digital training and support programme for the
participants of the Smartline project. This study also serves as a template for future research that seeks to scope the feasi-
bility and acceptability of different digital interventions in similar populations.
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DIGITAL HEALTH

social isolation and feelings of loneliness.*> Although there
is some evidence to support the acceptability and impact of
various digital technologies for health and wellbeing, this
connection is far from established. Reviews have reported
existing studies to be short-term, limited in scope and
sample size, and with a high risk of bias.>*®’ There also
remains an emphasis on quantitative measures of effective-
ness, often at the expense of qualitative methods that
capture important aspects such as feasibility, acceptability
and engagement.®

With technology underpinning modern economic and
social activity, the consequences of digital exclusion are
pervasive and will impact people’s access to labour
markets, services, and social and civic participation.” The
definition of digital exclusion has changed over the years
from a simple ‘user/non-user’ perspective, to include differ-
ent levels of Information and Communications Technology
(ICT) and internet use and skills divisions.'® The concept of
digital competence goes a step further by recognising that
digital exclusion is not only affected by skills but also
knowledge, cognition, awareness, attitudes, and ethics.!!
Competency levels are determined by how these are drawn
on and mobilised together in order to meet complex digital
tasks.'” Low levels of digital competence among different
groups of the population mean that many remain digitally
excluded. Social housing residents are a unique population
that is likely to have much to gain from access to and use
of digital technology,” but may be disproportionately
affected by digital exclusion. This group tends to have
many of the characteristics associated with digital exclusion,
including older age, high unemployment, low income, low
education and low social mobility."* Those living in rural
areas are also more likely to be digitally excluded.'*

Working with a unique cohort of 263 households in
social housing in a geographically isolated area in the
UK, the Smartline project and the Smartline Extension
project are a six-year research programme funded by the
European Regional Development Fund.'>™'7 The overarch-
ing aim of the project is to explore and trial the opportu-
nities for technology to support people to live healthier
and happier lives in their homes and communities.'
Evidence suggests that involving participants in the
design and implementation of interventions is important.'®
Studies that engage users at various stages of the project may
be more successful in achieving the desired outcomes than
those that do not.'>*® Within this context, a user-centred
approach to understanding the feasibility and acceptability
of digital technology for health and wellbeing is a core
research theme within the overall Smartline project.

Data collected from a 2019 survey with the social
housing community involved in the Smartline project
revealed low levels of digital access and engagement. Of
483 respondents, 101 (21%) did not have access to the inter-
net.?! Those that responded to a supplementary question
explained that the main reason for lack of access is that

they do not wish to use the internet. Other reasons cited
were affordability and a need for support or training.

Within this context, this scoping study involved the use
of qualitative methods to explore the feasibility and accept-
ability of digital technology for improving health and well-
being in the Smartline social housing cohort, in order to
inform subsequent interventions. The aims were: to
explore existing digital technology use and competence;
to explore digital willingness and readiness to use new tech-
nologies; to identify perceived barriers and facilitators to
technology use; and to scope the feasibility and acceptabil-
ity of potential digital interventions.

Methods

Research design

A descriptive qualitative design was used for this study,
with focus group and interview methods. An interpretivist
paradigm was seen as most appropriate given the nature
of the research questions, the type of data collected (i.e.
mainly qualitative), and the need to gain an understanding
of individual experience from the perspective of the
person experiencing it. This approach recognises the
importance of subjective interpretation, perceptions and
meaning attached to experiences.’

Study setting and participants

Three focus groups (n=19) of approximately 90 min dur-
ation were conducted in February 2020. Each focus group
included between five and nine participants. Focus groups
took place in meeting spaces (such as café meeting
rooms) in Camborne, Pool and Redruth, with the locations
selected based on convenience for the participants.
One-to-one telephone interviews (n=4) were conducted
following the focus groups; the duration of each interview
was between 32 and 44 min. The purpose of the interviews
was to explore the topics arising in the focus groups in more
depth, and to capture the views of individuals who were
unable or unwilling to participate in the group setting (for
example, those for whom health was a barrier to attending).

A purposive, maximal variation sample was selected
from the database of 188 households currently participating
in the Smartline project. Using the project’s baseline data to
inform sampling, the aim was to include male and female
participants of a range of ages and education levels, with
various levels of experience with technology, living in dif-
ferent areas within the social housing setting (Camborne,
Pool, Illogan, and Redruth). Inclusion criteria were adults
aged 18 years and older with mental capacity to participate.
Potential participants were invited to take part in either
focus groups or interviews via post or e-mail, with detailed
written information on the study provided. Those interested
in participating returned a reply slip via post or e-mail, and
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were then contacted by the researchers with details of the
focus group time and location or to arrange a suitable
time for an interview. Signed consent forms were com-
pleted by all focus group and interview participants.
Participation did not involve incentives; no payments
were made to participants, and no devices were provided.

Data collection

Theory-and-evidence-based topic guides were produced for
the focus groups and interviews, based on findings from a
literature review conducted by the study team. For
example, the Technology Acceptance Model* and barriers
and facilitators to technology use in similar populations
(such as older, rural-dwelling adults)***> were incorporated
into the topic guide as discussion prompts. The outline topic
guide is presented in Table 1. The findings of the review
were also used to identify eight different types of technol-
ogy (potential digital interventions) that had been shown
to be feasible in similar settings in previous studies. The
eight digital technologies are presented in Table 2.

The focus groups were co-facilitated by two experienced
researchers (SAB and TW) with support from additional
members of the study team. The focus groups involved
in-depth discussion of the key topics (see Table 1), and par-
ticipants also completed response sheets during the sessions.
The response sheets included a self-rating of each partici-
pant’s digital competence on a scale of 1 to 9 using the
UK Government Digital Inclusion Scale®® and a preference
ranking task for the eight candidate digital technologies for

Table 1. Focus groups topic guide.

1. Welcome of participants and overview of aims 5 min
2. Experiences with digital technology, including: 25 min
(a) Existing technology use
(b) Digital competence
(c) Barriers and facilitators to technology use
(d) Willingness to use new digital technologies
3. Feasibility and acceptability of digital technologies, 45 min
including:
(a) Introduction of fictional characters
(b) Perceived usefulness, ease of use and interest in
eight different digital technologies (presented in
turn)
4. Conclusion and acknowledgement 5 min

use in interventions (Table 2). Prior to preference ranking,
each type of technology and its potential use for health and
wellbeing was explained in turn using visual prompts (lami-
nated A4 images and descriptions, see Additional File 1).
This process helped to reduce the influence of familiarity
on participants’ perceptions of acceptability. The preference
ranking was completed individually following the group dis-
cussion; participants placed the technologies in order of pre-
ference based on perceived usefulness for health and
wellbeing, perceived ease of use, and personal level of
interest.

Because some of the discussion topics (such as social iso-
lation and loneliness) were sensitive issues, the focus group
participants were given the option to talk about two hypothet-
ical characters (one socially isolated and the other physically
inactive) rather than themselves. The characters were based
on archetypes created from data based on the entire
Smartline cohort.”” The characters and descriptions as pre-
sented to participants are shown in Additional File 2.

The telephone interviews were conducted by a single
researcher (SAB). The topics and order of discussion were
the same as in the focus groups, but interviewees rated
their perceived digital competence prior to the interview
(this was returned with the consent form). Interviewees did
not rank the potential interventions as in the focus groups
but instead talked about the perceived acceptability of each
type of technology following a description by the researcher
(using the same prompts as the focus groups).

All interviews and focus groups were audio-recorded
(with the participants’ consent) and transcribed verbatim
by a professional transcription company, who were
informed of the need to maintain confidentiality and ano-
nymity. All participant identifiable information was
removed from the transcripts.

Table 2. Eight types of technology (potential digital interventions)
discussed in focus groups and interviews.
A Wearable activity monitor (e.g. Fitbit®)

B Social messaging or networking (e.g. WhatsApp or
Facebook group)

C Smartphone app (e.g. walking or home-based exercises)
D Social online gaming (e.g. poker, Scrabble, puzzles)

E Video calls (e.g. Skype)

F Virtual assistant (e.g. Amazon Alexa)

G Digital soundscapes (e.g. music, sounds of nature)

H Electronic books and audiobooks (e.g. BorrowBox
Application)
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Table 3. Demographics and characteristics of focus group and
interview participants.

Age in years
Mean (SD) 64.3 +12.7
Range 36 to 80
Gender, n (%)
Male 10 (43%)
Female 13 (57%)
Ethnicity, n (%)
White 16 (70%)
Other 2 (9%)
Unknown 5 (22%)
Highest level of education, n (%)
Lower secondary school (11-16 years) 13 (57%)
Upper secondary school (16-18 years) 3 (13%)
University / college degree 3 (13%)
Unknown 4 (17%)
Employment status, n (%)
Employed (full- or part-time) 5 (22%)
Student / training 2 (9%)
Long-term sickness / disability 3 (13%)
Retired 10 (43%)
Unknown 3 (13%)

Self-rated digital skills (using the UK Government Digital
Inclusion Scale), n (%)

1 Never have, never will 0 (0%)
2 Was online, but no longer 0 (0%)
3 Willing and unable 3 (13%)
4 Reluctantly online 0 (0%)
5 Learning the ropes 4 (17%)

(continued)

Table 3. Continued.

6 Task specific 2 (9%)
7 Basic digital skills 8 (35%)
8 Confident 5 (22%)
9 Expert 1 (4%)
Mean rating (SD) 6.4+1.7

Note: SD = Standard Deviation.

Data analysis

All focus group and interview transcripts were organised
and coded using NVivo 12 software.?® Thematic analysis,
which is compatible with the interpretivist paradigm, was
used to identify patterns or common themes within the
data. The guidance of Braun and Clarke was closely fol-
lowed during this process.”” Following familiarisation
with the data, two researchers (SAB and TW) indepen-
dently coded the transcripts before meeting to compare
responses and to agree on the coding scheme. There was
high agreement between the researchers’ coding; with
minor discrepancies resolved through discussion. The
coding scheme was subsequently verified by an indepen-
dent researcher (KM). Both inductive and deductive ana-
lysis were used in coding; the former identified themes
arising from the data, while the latter drew on the theory-
based categories and concepts within the topic guides
(e.g. perceived usability and ease of use from the
Technology Acceptance Model*).

Data on participants’ self-rated digital competence and
preference ranking of the digital interventions (i.e. quantita-
tive data) were analysed descriptively. The range and mean
score on the Digital Inclusion Scale was calculated for the
study sample. For the preference ranking task, a score of
8 was assigned for each participant’s preferred type of tech-
nology, 7 for the second preferred and so on (with a score of
1 for the least preferred technology). The individual ratings
were then summed to produce an overall score for all of the
focus group participants. These data are discussed next and
considered together with the qualitative data to produce a
comprehensive picture of the findings.

Results

Details of participants’ demographics and characteristics
are provided in Table 3. The mean age of participants
was 64.3 +12.7 years, and the majority were of white eth-
nicity (16/23, 70%), educated to lower secondary level (13/
23, 57%), and a large proportion were retired (10/23, 43%).
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Participants’ self-rated digital competence ranged from 3
(willing and unable) to 9 (expert), with a mean rating of
6.4 (task specific). Four main themes identified from the
interviews and focus groups were: experiences and percep-
tions of digital technology; barriers and facilitators to tech-
nology use; perceived benefits and negatives; and training
and support.

Experiences and perceptions of digital technology

Existing levels of experience with digital technology varied
widely. Some individuals reported only having used a basic
mobile phone for calls and texts, while others were frequent
users of multiple types of technology, including smart-
phones, tablets, laptops and smart televisions. Participants
used technology for a range of purposes, including commu-
nicating with family and friends via e-mail or video calls,
socialising (e.g. online forums), finding information,
online shopping and banking, and online gaming.

Despite using technology for specific tasks, there was
some confusion over various technologies and terminology.
Many participants showed a lack of awareness and under-
standing of different technologies and how these could
benefit them:

“I don’t know, to be honest I don’t know, like I say, I'm the least
techno-savvy person. I don’t know what’s out on the market,
what is, what ain’t, what can be done, what can’t be done.”

(P4, focus group 3)

Nevertheless, technology was generally perceived in a
positive light, even by those with little experience:

“Technology is a marvellous thing. I'm not knocking it
because I don’t understand hardly any of it... It’s
marvellous.”

(P2, focus group 1)

The majority of individuals were willing and keen to
learn and try new types of technology. For example:

“I’ll give anything a go. I'm great at trying!”

(P2, focus group 1)

Barriers and facilitators to technology use

Participants reported experiencing a number of barriers that
prevented or discouraged them from using technology, and
related factors that encouraged them to use technology
more. Based on inductive data from the focus groups and
interviews, and guided by the work of Neves et al. and

Figure 1. Factors influencing technology use in a social housing
population (based on focus groups and interviews)

Batsis et al.,24’25 these factors were classed into five cat-

egories of barriers and facilitators (Figure 1).

Functional. Functional barriers and facilitators included
availability of technology and access to the internet.
Some participants did not have an internet connection and
others reported their connection was too slow. Cost was
an important factor for many:

“I haven’t got a smartphone, unfortunately. A bit too expen-
sive for me.”

(P3, focus group 3)
“All this new tech comes out at silly prices.”

(Interview P3)

One individual shared a neighbour’s internet connection,
while another used the local library computer facilities to
overcome these issues.

Several participants felt they lacked the necessary digital
competence to use technology effectively. One of the inter-
viewees felt that her lack of experience and skills was
holding her back from trying new technologies:

“There’s new technologies which are out, but I think I
would hesitate to use them, because there’s always... 'll
make a mistake, or I wouldn’t know how to.”

(Interview P4)

Physical / health. Physical and health issues influenced tech-
nology use for a few, typically older, participants. These
included fitness and mobility issues (particularly in relation
to technology such as activity monitors). However, poor
memory and sensory impairments also impacted on partici-
pants’ functional capacity to use the technology. For example:
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“My memory isn’t quite... Yes, I can be told and learn from
it, but then trying to remember it. I would try, but... truth-
fully I wouldn’t remember some of it.”

(Interview P4)

PS5 “My sight is not brilliant and sometimes I have to really
look and think, is that legit? Is that not? Do you know what
I mean? I'm sure I’'m not the only one.”

P2 “Do I press that button or not?”

(Focus group 1)

Psychological and attitudinal. Psychological barriers (and
associated facilitators) to technology use included knowl-
edge and awareness of the different types of technologies
and their potential uses, motivation to use the technology
and confidence. Several participants reported low confi-
dence, and some recounted bad past experiences which
had led to a fear of ‘getting it wrong’ or ‘messing it up’:

“I tried to do a computer course over at [college] years ago and
1 buggered up their computer real proper. He said just press a
Sew keys, nothing will happen. So I did and it didn’t work again.”

(P4, focus group 2)

There was evidence of some attitudinal barriers, for
example perceptions that technology is for younger
people or too difficult to learn at an older age:

PS5 “As you get older, you sometimes miss what to...
Younger people, they pick up on things a lot more
quickly, don’t they?”

P4 “Yes, easy.”

(Focus group 1)

Technology-associated barriers / facilitators. The usability
and perceived usefulness were key factors that determined
the extent to which participants used different digital tech-
nologies. Participants preferred technologies that were per-
ceived to be user-friendly, easy to use and accessible, and
were more willing to persevere with technology that ‘does
what it says on the tin’:

“Anything that’s easily accessible... the ease of use, which I
think would be a great advantage without anything else...
And if it’ll do what it says on the tin and do it, then I'm
quite happy with sitting there for an hour and go, oh,

that’s wrong, I'll try that. If I know that, at the end of
that, I'm going to achieve what I set out to do.”

(P2, focus group 1)

There was a general consensus that technology should have
a clear purpose or health and wellbeing benefit for the user:

P4 “I mean, if it was technology that could physically help
me then I’d be interested, but having technology for tech-
nology’s sake, just because it’s on the market...”

P5 “Yes, I agree.”

P4 “I mean, if it’s useful to me and it can help me through-
out my days, then...”

P1 “I’'m all about technology to help rather than technology
for technology’s sake.”

(Focus group 3)

Privacy, safety and security. The issues of privacy and
safety, particularly in relation to online shopping and
banking, arose without prompting in each of the focus
groups. Many of the participants were very concerned
about online fraud, several personally knew people who
had been affected and some had themselves been victims
of scams. This had resulted in mistrust of the internet and
was a major barrier to doing things online:

“In the past I've been burnt on it so I don’t ever do anything
online. Don’t buy online. I don’t do banking online.”

(P1, focus group 1)

There were also some concerns over sharing of personal
information online. The information requested by some
smartphone apps was seen as intrusive, and there was
some anxiety related to the recording of data by technolo-
gies such as virtual assistants:

“I just found out recently that... the Alexa stuff... these
machines can actually hear what you’re saying, so it’s
really like Big Brother’s watching you with a big camera
up there. It definitely worries me... that seems to be really
intrusive.”

(P1, focus group 2)

This barrier was related to a lack of confidence and per-
ceived digital competence; several participants did not feel
that they had the ability to distinguish between legitimate
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websites, e-mails and apps and those that were not. How to
navigate security and verification processes were not under-
stood by some and this presented a barrier to online
transactions.

Digital technology for health and wellbeing

Views on technology for health and wellbeing. Despite the
lack of knowledge and awareness of different types of tech-
nologies reported by many participants, there was an agree-
ment across the focus groups and interviews that
technology has many potential benefits for health and well-
being. The main perceived benefits included the promotion
of a healthy lifestyle, reducing isolation and loneliness
through online communications, and accessing health
information.

The potential negative impacts of technology were also
recognised. These included addiction (in particular to
online gaming and gambling), privacy and security con-
cerns, and over-reliance or dependence on technology
which could lead to physical inactivity and laziness.
Some participants talked about the loss of in-person interac-
tion and the resulting decline in interpersonal skills:

P4 “Too many skills are being lost. Communication skills
are being lost, letter writing skills are being lost. I actually
hate people that sit in a room together and, rather than talk
to each other, they text each other... I see it more as a
barrier to communication.”

P1 “It’s the social aspect as well. We're losing that.”

(Focus group 3)

Ranking task: preferred types of technology. As part of the
focus groups and interviews participants were asked to
rank their preferred technology based on eight identified
digital technologies (see Table 2). Although the exercise
found individual differences in the specific types of technol-
ogy preferred by participants, all eight technologies
(Table 2) were perceived as feasible, acceptable and poten-
tially useful for helping them or others in their community
to be healthier and happier. The results of the preference
ranking task are presented in Table 4.

Wearable activity monitors were preferred overall; these
devices were perceived as easy to use and useful for mon-
itoring various aspects of health (physical activity, sleep
and heart rate) and for providing motivation to change
behaviour. Some individuals expressed that the devices
could be used to help them to achieve goals set by their
doctor, such as monitoring their heart rate and sleep. A
few participants were already using this type of technology,
and those that were not showed a keen interest to try it:

Table 4. Preferred types of technology (potential digital
interventions) for health and wellbeing according to preference
ranking task in focus groups.

1 A Wearable activity monitor (e.g. Fitbit®) 75
2 F Virtual assistant (e.g. Amazon Alexa) 63
3 B Social messaging or networking (e.g. 59

WhatsApp or Facebook group)

4 H Electronic books and audiobooks (e.g. 56
BorrowBox)

5 G Digital soundscapes (e.g. music, sounds of 45
nature)

6 E Video calls (e.g. Skype) 43

7 C Smartphone app (e.g. walking or 35

home-based exercises)

8 D Social online gaming (e.g. poker, Scrabble, 30
puzzles)

Note: Participants ranked the technologies according to perceived usefulness
for health and wellbeing, perceived ease of use, and personal level of
interest. Each participant’s preferred type of technology was given a score of
8, second preferred 7 etc. Individual scores for each technology were
summed for all focus group participants.

“Wow. That’s the sort of thing I'm interested in. Something
that’s useful.”

(P1, focus group 3)

While perceived acceptability of activity monitors was
high for most participants, physical health was a barrier
for some:

“I can’t do a lot of exercise, just based on my medical [con-
dition], unfortunately”.

(P3, focus group 3)

Virtual assistants were rated second; the wide range of
functions of these devices and multiple ways to improve
health and wellbeing were recognised, including providing
health information, communicating with others (i.e.
increasing social connectivity), assisting with physical
tasks (e.g. controlling electrical devices) and providing
entertainment. Of all the technologies, virtual assistants
were perceived as easy to set up and use. These devices
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were seen as particularly useful for people with physical
health conditions and disabilities, or isolated elderly people:

“I think it would be a great help for the older people who
are on their own in the house. Because you can ask it to
turn the TV on or the lights on or music, which maybe
they can’t do themselves. It would help benefit them.”

(Interview P4)

Social messaging (such as WhatsApp) was generally
preferred to social networking sites such as Facebook.
Several participants used social messaging to keep in
touch with friends and family:

“I’ve got WhatsApp. That’s perfect as well... because, I can
contact the grandchildren, and we can send videos...”

(Interview P4)

One elderly, housebound participant reported that his
friends used social messaging as a monitoring system, to
‘check in” with him on a daily basis.

“Because I live on my own I have friends that I text. Well,
it’s message, actually, on WhatsApp because it’s free. So
every morning I message them and they message back.
That means I'm still alive and I'm okay. If 1 don’t
message, within ten minutes they're knocking on my door.”

(Interview P2)

There was high interest in social messaging groups for
people with shared interests, or community or befriending
groups for those who are isolated:

“If they came up with an app for people that spend time on
their own, and they just need someone to chat to... When
you're so vulnerable... you’re on your own. Pensioners.
Even people my age suffer with it. Just that you could reach
out to someone like-minded... to talk to someone who under-
stands what you've been through or what you're going
through. It would be nice if there was a group like that.”

(P1, focus group 3)

Training and support

All of the participants, with the exception of the one
‘expert’ user, felt that they needed further information,
training and support, particularly in relation to setting up
and using new technologies. Existing sources of support
included online information, user guides, and help from

family and friends. User guides (for example, for smart-
phones) were typically viewed as complex and unhelpful:

“They give you a little instruction handbook which is abso-
lutely in gibberish. You can’t really understand anything
from it. You need someone to tell you in simple terms
how to use it.”

(P3, focus group 2)

Support was often provided by younger family
members, usually children and grandchildren:

“My daughter is spot on with this sort of stuff. She does every-
thing for me so that’s how I know quite a bit, but it’s all done
for me, like my computer’s set up and that, so that’s it.”

(P1, focus group 2)

Family members also helped participants with the
sign-in process, managing e-mail and online accounts,
and with security concerns:

“These scam things... If I see something, I ring my daughter
and say, ‘is that a scam or is that true?’”

(P3, focus group 1)

However, family members were often too busy to help,
and participants expressed a wish for a more patient trainer
who would not patronise them:

“My son... won’t let me on it [the internet]. He won’t tell me
how to use it either. Because he says he does that all day,
he’s not doing it when he’s home.”

(P4, focus group 2)

“My lot are... 30 to 40 and they are, ‘Oh, Mother, you’'re
not stupid. You can do it.” And I think, I'm not stupid...
but they make you feel stupid.”

(P3, focus group 1)

Some participants expressed a wish for one-to-one
support, while others said they would prefer group training
so they could learn from others in a similar situation. There
was a strong belief that technology should not be used to
replace in-person interaction, and the importance of main-
taining the ‘human’ element in digital technologies and
training was emphasised.

“I'd rather meet somebody and talk to them. Actually 1
don’t use these talks, social media business. Because to
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me they should ban all that so people actually talk to each
other face to face.”

(Interview P2)

“[I prefer] face to face, just in person... it’s what we are,
that’s how we evolved.”

(Interview P3)

Discussion

Digital technology has the potential to improve health and
wellbeing in the home and community. Dozens of digital
health projects have been conducted in Europe in parallel
with the proliferation of mobile technologies for improving
health and wellbeing.*® However, much emphasis has been
placed on the effectiveness of these projects, typically
assessed using quantitative measures, at the expense of qua-
litative methods that capture important aspects such as
feasibility and acceptability.® This is despite a growing lit-
erature that emphasises the need for an increased under-
standing of barriers, enablers, attitudes and behaviours to
digital technology for health and wellbeing.*" In response
to this need, this scoping study explored the feasibility
and acceptability of digital technology for health and well-
being in a social housing cohort living in a low income,
geographically isolated, rural area.

The study found positive attitudes to digital technology,
a willingness to trial new technologies, and a clear need for
training and support in technology use. The findings add
support to the Technology Acceptance Model, which pro-
poses that the acceptability of new technologies is largely
determined by their perceived ease of use and perceived
usefulness,23 and also influenced by external variables
such as social influence.*” We found that these factors
were key in participants’ existing use of technology and
perceived acceptability of new technologies. There was a
strong consensus that technologies should be easy to use
and have a clear purpose, such as making life easier or
improving health and wellbeing, rather than ‘technology
for technology’s sake’. Social influence was an important
factor with the majority of participants seeking help from
family and friends. This source of support has previously
been reported in studies of older adults.>*** However, it
should not be assumed that family and friends have the
skills, time, and willingness to support. Indeed, importantly,
participants had a strong desire for independent support that
would allow them to be less dependent on family and
friends. External, one-to-one training was seen as essential
to help to realise the usefulness of digital technology.

Regarding barriers and facilitators to technology use, the
findings support and extend those of existing studies. Neves
and colleagues (2013) reported three categories of barriers

to technology use in adults aged over 64 years — functional,
physical and attitudinal.** We identified five main categor-
ies of factors influencing technology use in our social
housing cohort with mainly older, but some younger
adults: functional, physical / health, psychological and atti-
tudinal, technology-associated barriers, and privacy, safety
and security.

Specifically, building on the work of Neves et al.,>* we
found evidence for functional barriers (access and availabil-
ity of technology, and digital competence), we extended the
physical barriers category to include health barriers (fitness,
mobility, memory and sensory impairments), and incorpo-
rated attitudinal barriers into a wider ‘psychological’ cat-
egory that included knowledge and awareness, motivation
and confidence. Within the psychological category, fear
of new technology (sometimes based on past experience)
was an issue for several participants. Previous studies
have also found a need to overcome a fear of new technol-
ogy before learning to use it effectively.’*

Based on our findings, we also proposed two additional
categories of factors influencing technology use -
technology-associated barriers and facilitators (usability,
complexity and usefulness) and privacy, safety and secur-
ity. Concerns over privacy were a recurring theme and a
key inhibiting factor in technology use; privacy has pre-
viously been reported as a barrier to technology use in
rural-dwelling older adults.>> Perceptions and experiences
of online privacy, safety and security issues require
further qualitative research, particularly amongst vulnerable
groups, and should be a central consideration in the design
of digital interventions.

Many participants had low digital confidence and self-
rated competence, and lacked knowledge and awareness
of which technologies are available and their capabilities
for improving health and wellbeing. Although most of the
participants in this study sought support from family and
friends in using technology, this was often not enough,
and there was a strong desire for further support, training
and guidance. Previous research with older adults found
that increasing contact and familiarity with technology
(computers) resulted in a number of beneficial outcomes,
including more positive attitudes towards technology and
improved self-confidence.®> The human element of digital
technologies and support with using technologies was per-
ceived as extremely important. This finding has also been
reported in studies of adults with chronic health conditions;
for example, older adults with chronic pain have shown a
preference for digital healthcare interventions to be deliv-
ered alongside in-person visits.*®

The generalisability of the findings relates to the partici-
pant population; predominately older individuals living in
social housing. For this group, a key finding is that accept-
ability is primarily influenced by ease of use and the tech-
nology’s functionality to achieve personal and meaningful
health goals; these may include maintaining and improving
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health conditions. Our findings show that this group prefer
technologies which have multiple functions, and which
may improve health and wellbeing in a number of different
ways; these might extend beyond the primary marketed
function of the technology. For example:

e Wearable activity monitors to encourage self-monitoring
of physical activity, sleep and heart rate; enable goal-
setting; and provide motivation for behaviour change.

e Virtual assistants to facilitate access to online health
information or services; provide assistance with physical
tasks (particularly important for people with disabil-
ities); and provide entertainment.

e Social messaging (e.g. apps) to connect with family,
friends or the local community, thereby reducing isola-
tion and loneliness. This may also be used as a ‘monitor-
ing’ system for checking in with elderly individuals who
live alone.

Most importantly, this study provides a strong foundation
for the co-creation of digital interventions. The thorough
initial needs assessment has already been used to inform
and shape interventions in the Smartline project. This
includes a ‘getting online, staying connected’ project in col-
laboration with the Digital Inclusion team in the local
Council, an educational intervention comprising one-to-one
support in using digital technology, which is currently
being trialled. Future interventions based on the preferred
digital technologies identified in the focus groups and inter-
views (i.e. wearable activity monitors, virtual assistants and
social messaging and networking) are being planned for the
Smartline cohort and the wider social housing community.

Digital technologies such as health apps and wearables
are known to be associated with high attrition and declining
use over time.?” Studies examining the potential of technol-
ogies need to consider uptake but also sustained usage and
engagement of the technology. As such, “effective engage-
ment” the level of engagement needed to achieve optimal
benefit, may be more important than usage per se.”® The
potential for effective engagement as well as usage should
be considered when piloting technologies in similar popula-
tions. Our findings suggest that social influence is an
important influencing factor for sustained and effective
usage for this population. We posit that if family and
friends are also engaged these technologies it will help to
achieve sustained engagement. Based on the findings of
the present study, we anticipate that engagement is likely
to be high, as the participants were willing and motivated
to use technologies that they perceive as beneficial to
their health and wellbeing.

Strengths and limitations. A key strength and contribution
of this study is the inclusion of social housing tenants, a
group that has been under-studied in comparison with

clinical populations®**° and other community populations

such as elderly adults,™*"** but that is at disproportion-
ately high risk of digital exclusion.”'®> The qualitative
methods used enabled an in-depth understanding of the
context and needs of this population and allowed a detailed
exploration of the potential acceptability of digital technol-
ogies. These aspects are often overshadowed by quantita-
tive studies of impact and effectiveness.”

One limitation of the present study is the use of tele-
phone interviews rather than face-to-face interviews. This
method was selected as it was perceived to be more con-
venient and less invasive for participants, and there is evi-
dence that well-conducted telephone interviews may yield
high quality data with as much depth as face-to-face inter-
views.*** Another limitation is that the research was con-
ducted with a relatively small sample of participants within
the Smartline project. While the researchers tried to ensure a
diverse, maximal variation sample, some selection bias may
be observed, with individuals who were more interested in
technology more likely to participate. Nevertheless, the
study still identifies a need for more targeted and accessible
support for those with an interest in technology. The find-
ings may differ from other social housing communities in
the UK and internationally. Future studies should aim to
address these issues.

Conclusions

The findings of this study indicate feasibility and accept-
ability of different digital technologies for promoting phy-
sical and psychological health and wellbeing, and
reducing social isolation in a rural social housing cohort.
Overall, we found positive attitudes to technologies that
participants perceived as useful to them, a willingness and
desire to trial new digital technologies, and a clear need
for training and support in technology use. Although
there are various barriers to consider, the work provides a
strong basis for the co-creation of digital interventions in
this group, beginning with a one-to-one support and train-
ing programme that aims to improve confidence and com-
petence in using technology. In addition to the
contributions to the theory and evidence base, the findings
are likely to be of interest to a number of stakeholders,
including researchers developing similar digital interven-
tions, technology designers and developers, educational
organisations, social housing providers and councils. The
study exemplifies the importance of conducting a transpar-
ent needs assessment prior to intervention design and tech-
nology procurement.

Declarations

Acknowledgements: We would like to thank Phil Gilbert
(Coastline Housing), Karen Spooner (Volunteer Cornwall) and
Charlotte Mitchell (University of Exeter) for their help and




Buckingham et al.

11

support with recruitment and organisation of the focus groups. We
thank the rest of the Smartline team, in particular Lewis Elliott and
Tamaryn Menneer for their feedback on the manuscript. We are
grateful to all of the Smartline participants who gave their time
to be involved in this study.

Author Contributions: KM conceived the study; SAB and TW
conducted literature searches and planned the research. TW and
SAB conducted focus groups and interviews and analysed the
data with support from KM. SAB wrote the first draft of the
manuscript; all authors reviewed and edited subsequent versions
and approved the final version.

Declaration of conflicting interests: The author(s) declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Ethical approval: The Smartline project was approved (Ethics ID
eUEBS002996 v4.0) by the University of Exeter Business School
Research Ethics Committee, with all participants providing
written informed consent for the collection and analysis of their
data.

Funding: The study was part of, and funded by, the wider
Smartline project. The Smartline project is receiving up to
£3,780,374 of funding from the England European Regional
Development Fund (Grant No. 05R16P00305) as part of the
European Structural and Investment Funds Growth Programme
2014-2020. The Ministry of Housing, Communities and Local
Government (and in London the intermediate body Greater
London Authority) is the Managing Authority for European
Regional Development Fund. Established by the European Union,
the European Regional Development Fund helps local areas
stimulate their economic development by investing in projects
which will support innovation, businesses, create jobs and local
community regenerations. For more information visit https:/www.
gov.uk/european-growth-funding. Additional funding of £25,000 is
from the South West Academic Health Science Network.

Guarantor: SAB

ORCID iDs: Sarah Ann Buckingham
0003-2215-5516

Tim Walker https:/orcid.org/0000-0002-0185-5604
Karyn Morrissey https:/orcid.org/0000-0001-7259-1047

https:/orcid.org/0000-

Informed consent: Fully informed written consent was obtained
from all participants.

Trial registration: Not applicable, because this article does not
contain any clinical trials.

Supplemental material: Supplemental material for this article is
available online.

References

1. Sullivan AN and Lachman ME. Behavior change with fitness
technology in sedentary adults: a review of the evidence for
increasing physical activity. Front Public Health 2016; 4: 289.

2. Muellmann S, Forberger S, Mollers T, et al. Effectiveness of
eHealth interventions for the promotion of physical activity in
older adults: a systematic review. Prev Med 2018; 108: 93-110.

3. Jonkman NH, van Schooten KS, Maier AB, et al. Ehealth
interventions to promote objectively measured physical activ-
ity in community-dwelling older people. Maturitas 2018; 113:
32-39.

4. Chipps J, Jarvis MA and Ramlall S. The effectiveness of
e-interventions on reducing social isolation in older persons:
a systematic review of systematic reviews. J Telemed
Telecare 2017; 23: 817-827.

5. Baker S, Warburton J, Waycott J, et al. Combatting social iso-
lation and increasing social participation of older adults
through the use of technology: a systematic review of existing
evidence. Australas J Ageing 2018; 37: 184—193.

6. Miller KJ, Adair BS, Pearce AJ, et al. Effectiveness and feasi-
bility of virtual reality and gaming system use at home by older
adults for enabling physical activity to improve health-related
domains: a systematic review. Age Ageing 2014; 43: 188-195.

7. Chen YRR and Schulz PJ. The effect of information commu-
nication technology interventions on reducing social isolation
in the elderly: a systematic review. J Med Internet Res 2016;
18: el8.

8. McCallum C, Rooksby J and Gray CM. Evaluating the impact
of physical activity apps and wearables: interdisciplinary
review. JMIR Mhealth Uhealth 2018; 6: e58.

9. Broadbent R and Papadopoulos T. Impact and benefits of
digital inclusion for social housing residents. Community
Development 2013; 44: 55-67.

10. Schejter A, Ben Harush OR and Tirosh N. Re-theorizing the
“digital divide”: Identifying dimensions of social exclusion
in contemporary media technologies. In: FACE Conference:
European Media Policy 2015: New Contexts, New
Approaches: [unpublished], 2015.

11. Janssen J, Stoyanov S, Ferrari A, et al. Experts’ views on
digital competence: commonalities and differences. Comput
Educ 2013; 68: 473-48]1.

12. Organisation for Economic Co-operation and Development.
The OECD Program Definition and Selection of
Competencies (2005). The definition and selection of key com-
petencies. Executive summary. OECD; 2005. (Available from:
https:/www.oecd.org/pisa/35070367.pdf (accessed 27 April
2020).

13. Winchester N. Social housing and digital exclusion. London:
National Housing Federation, 2009. [Available from: http:/
oro.open.ac.uk/27223/1/DigitalExclusion2009.pdf].

14. Philip L, Cottrill C, Farrington J, et al. The digital divide: pat-
terns, policy and scenarios for connecting the ‘final few’ in
rural communities across Great Britain. J Rural Stud 2017;
54: 386-398.

15. University of Exeter. What is Smartline? Online:
University of Exeter; 2020 [Available from: https:/www.
smartline.org.uk/].

16. Williams AJ, Maguire K, Morrissey K, et al. Social cohesion,
mental wellbeing and health-related quality of life among a



https://www.gov.uk/european-growth-funding
https://www.gov.uk/european-growth-funding
https://www.gov.uk/european-growth-funding
https://orcid.org/0000-0003-2215-5516
https://orcid.org/0000-0003-2215-5516
https://orcid.org/0000-0003-2215-5516
https://orcid.org/0000-0002-0185-5604
https://orcid.org/0000-0002-0185-5604
https://orcid.org/0000-0002-0185-5604
https://orcid.org/0000-0002-0185-5604
https://www.oecd.org/pisa/35070367.pdf
https://www.oecd.org/pisa/35070367.pdf
http://oro.open.ac.uk/27223/1/DigitalExclusion2009.pdf
http://oro.open.ac.uk/27223/1/DigitalExclusion2009.pdf
http://oro.open.ac.uk/27223/1/DigitalExclusion2009.pdf
https://www.smartline.org.uk/
https://www.smartline.org.uk/
https://www.smartline.org.uk/

12 DIGITAL HEALTH
cohort of social housing residents in cornwall: a cross sec- 32. Venkatesh V and Davis FD. A theoretical extension of the
tional study. BMC Public Health 2020; 20: 985. technology acceptance model: four longitudinal field

17. Moses L, Morrissey K, Sharpe RA, et al. Exposure to indoor studies. Manage Sci 2000; 46: 186-204.
mouldy odour increases the risk of asthma in older adults 33. Neves BB, Franz R, Judges R, et al. Can digital technology
living in social housing. Int J Environ Res Public Health enhance social connectedness Among older adults? A feasibil-
2019; 16: 2600. ity study. Journal of applied gerontology : the official journal

18. Sanders R. Evidence Search and Summary Service (ESSS) of the Southern Gerontological Society 2019; 38: 49-72.
Outline: Digital inclusion, exclusion and participation:  34. Lindsay S, Smith S and Bellaby P. Can informal e-learning
IRISS; 2020 [Available from: https:/doi.org/10.31583/esss. and peer support help bridge the digital divide? Soc Policy
20200911]. Soc 2008; 7: 319-330.

19. Bartlett H, Warburton J, Lui CW, et al. Preventing social iso-  35. Gonzalez A, Ramirez MP and Viadel V. ICT Learning by
lation in later life: findings and insights from a pilot queens- older adults and their attitudes toward computer Use. Curr
land intervention study. Ageing Soc 2013; 33: 1167-1189. Gerontol Geriatr Res 2015; 2015: 849308.

20. Gardiner C, Geldenhuys G and Gott M. Interventions to  36. Currie M, Philip LJ and Roberts A. Attitudes towards the use
reduce social isolation and loneliness among older people: and acceptance of eHealth technologies: a case study of older
an integrative review. Health Soc Care Community 2018; adults living with chronic pain and implications for rural
26: 147-157. healthcare. BMC Health Serv Res 2015; 15: 162.

21. Hadfield C. Customer First Survey 2019 Final Report: 37. Buckingham SA, Williams AJ, Morrissey K, et al. Mobile
Coastline; 2019. health interventions to promote physical activity and reduce

22. Green J and Thorogood N. Qualitative methods for health sedentary behaviour in the workplace: a systematic review.
research. 3rd ed. London: Sage, 2014. Digit Health 2019; 5: 2055207619839883.

23. Davis FD. Perceived usefulness, perceived ease of Use, and  38. Yardley L, Spring BJ, Riper H, et al. Understanding and pro-
user acceptance of information technology. Mis Quart 1989; moting effective engagement With digital behavior change
13: 319-340. interventions. Am J Prev Med 2016; 51: 833-842.

24. Neves BB, Amaro F and Fonseca JRS. Coming of (Old) Age  39. Gaggioli A, Greci L, Arlati S, et al. “Positive bike” - An
in the digital Age: iCT usage and Non-usage Among older immersive biking experience for combined physical and cog-
adults. Sociol Res Online 2013; 18: 22-35. nitive training of elderly patients. Ann Rev Cybertherapy

25. Batsis JA, Naslund JA, Zagaria AB, et al. Technology for 2017; 15: 196-199.
behavioral change in rural older adults with obesity. J Nutr  40. Casey M, Hayes PS, Glynn F GOL, et al. Patients’ experiences
Gerontol Geriatr 2019; 38: 130-148. of using a smartphone application to increase physical activity:

26. UK Government. Government Digital Inclusion Strategy the SMART MOVE qualitative study in primary care. The
2014 [Available from: https://www.gov.uk/government/ British journal of general practice : the journal of the Royal
publications/government-digital-inclusion-strategy/ College of General Practitioners 2014; 64: e500—e508.
government-digital-inclusion-strategy]. 41. Kahlbaugh PE, Sperandio AJ, Carlson AL, et al. Effects of

27. Williams AJ, Menneer T, Sidana M, et al. Fostering engage- playing Wii on well-being in the elderly: physical activity,
ment with health and housing innovation: development of par- loneliness, and mood. Act Adapt Aging 2011; 35: 331-344.
ticipant personas in a social housing cohort. JMIR Public  42. Gomes GCV, Simoes MD, Lin SM, et al. Feasibility, safety,
Health Surveill 2021; 7: €25037. acceptability, and functional outcomes of playing nintendo

28. QSR International. NVivo qualitative data analysis software: Wii Fit plus (TM) for frail older adults: a randomized feasibil-
version 12. Melbourne, Australia: QSR International Pty Ltd, ity clinical trial. Maturitas 2018; 118: 20-28.

2018. 43. Taylor AW, Wilson DH and Wakefield M. Differences in

29. Braun V and Clarke V. Using thematic analysis in psychol- health estimates using telephone and door-to-door survey
ogy. Qual Res Psychol 2006; 3: 77-101. methods--a hypothetical exercise. Aust N Z J Public Health

30. Kostkova P. Grand challenges in digital health. Front Public 1998; 22: 223-226.

Health 2015; 3: 134. —. 44. Sturges JE and Hanrahan KJ. Comparing telephone and

31. Jandoo T. WHO Guidance for digital health: what it means for face-to-face qualitative interviewing: a research note. Qual

researchers. DIGITAL HEALTH 2020; 6: 2055207619898984.

Res 2004; 4: 107-118.



https://doi.org/10.31583/esss.20200911
https://doi.org/10.31583/esss.20200911
https://doi.org/10.31583/esss.20200911
https://www.gov.uk/government/publications/government-digital-inclusion-strategy/government-digital-inclusion-strategy
https://www.gov.uk/government/publications/government-digital-inclusion-strategy/government-digital-inclusion-strategy
https://www.gov.uk/government/publications/government-digital-inclusion-strategy/government-digital-inclusion-strategy
https://www.gov.uk/government/publications/government-digital-inclusion-strategy/government-digital-inclusion-strategy

	 Introduction
	 Methods
	 Research design
	 Study setting and participants
	 Data collection
	 Data analysis

	 Results
	 Experiences and perceptions of digital technology
	 Barriers and facilitators to technology use
	 Functional
	 Physical / health
	 Psychological and attitudinal
	 Technology-associated barriers / facilitators
	 Privacy, safety and security

	 Digital technology for health and wellbeing
	 Views on technology for health and wellbeing
	 Ranking task: preferred types of technology

	 Training and support

	 Discussion
	Outline placeholder
	 Strengths and limitations


	 Conclusions
	 Declarations
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


