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In this paper, our proposition is that longitudinal research, such as diary studies, can be used to 
uncover the core needs of those users who are over 65 and experience difficulty with digital 
interfaces. Through a two year research project, we have explored the barriers to adopting 
technology, patterns in monitoring health and finally, how people living with Dementia and their 
carers might use technology to improve the quality of their life. 

Through understanding what these core issues are, we propose that any virtual reality technology 
can be sufficiently aligned to the mental models of over 65s, so as to be completely inclusive of 
their needs. By using HCI and UX research approaches, both public and commercial digital 
agencies, at the forefront of digital innovation, can produce digital artefacts to alleviate barriers to 
digital adoption in an aging population. 

We submit this summary of our research in contribution to Human Centred Design (HCD) for 
Intelligent Environments workshop at the British HCI Conference, as we are keen to receive 
feedback and participate in discussions around this area, particularly because some of our 
research has suggested VR is the next logical step in supporting an aging population. 

Digital inclusion; digital adoption; user research; aging population; longitudinal; diary study 

1. INTRODUCTION 

This research was carried out in order to find an 
appropriate research method for users who are not 
typically included in traditional digital design 
research, specifically the elderly, or over 65’s as 
defined by the UK Government. The core needs of 
this group are important as it’s not only a growing 
market, but a user group we will all one day be a 
part of. Finding a research method which captures 
the core needs of this group will ultimately benefit 
both this current group and ourselves in the long 
run. This paper describes our process from 
interviews and workshops to finally settling on diary 
studies. The research is ongoing and so our 
findings at this stage are a summery so far. 

In this paper we present some early results which 
will show diary studies as a promising route to 
capture this groups core needs. This is because 
diary studies were found to allow people to capture 
their thoughts over time and in the context of use, 
rather than a structured usability setting which 
affected how people responded to the technology 

they were using. The use of diary studies has been 
previously shown to be of benefit in understanding 
the needs of a range of users. Newman (2004) 
found diary studies to have great potential in 
uncovering information not readily captured by 
other means. He identified their potential in 
“reaching out to people who have rarely, if ever, 
been studied by HCI researchers… …capturing the 
daily activities of people who interact almost 
entirely with other people and/or with physical 
artefacts.” 

In our research diary studies were found to be best 
in paper form, as this made the research more 
inclusive by allowing participants just entering the 
digital realm to articulate their experiences equally 
without putting pressure on them to learn more 
quickly in order to complete the diaries. 

2. MOTIVATATION FOR THIS RESEARCH 

This research was undertaken as a Knowledge 
Transfer Partnership (KTP) between Salford 
University and Sigma Consulting Solutions Ltd in 
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Macclesfield UK. Knowledge Transfer Partnerships 
are a part government-funded programme that 
encourages collaboration between businesses and 
universities in the United Kingdom. Therefore, this 
structure is already receptive to innovation in 
challenging areas. In this case, the exchange of 
knowledge between an academic information 
systems department and a user experience agency 
can focus on aligning research methods, and 
thereby exploring congruent characteristics 
between HCI and UX. 

There are many different definitions of UX but for 
the purpose of this research we have used ISO 
9241-110:2010 (clause 2.15) where it is defined as: 
a person’s perceptions and responses that result 
from the use and/or anticipated use of a product, 
system or service. It is these perceptions and 
responses which are the focus of product design 
and evaluation, and is this approach to user 
experience research in which Sigma Consulting 
Solutions is most invested. 

As ‘experience’ is a somewhat fluid term, changing 
when the product is used and the circumstances of 
its use, we began with digital inclusion workshops 
that were open to the public, to ascertain what 
requirements might be. In the earliest stages of the 
research, we found that users who were unfamiliar 
with technology were particularly susceptible to 
being overlooked; this was evident even in 
traditional user experience research methods, 
where they were unable to articulate in a single 
pre-structured task where they might face 
difficulties overall. Most, if not all, processes or 
activities don’t happen only once. Nor do they 
unfold in convenient locations such as a usability 
lab (Goodman et al, 2012). Therefore a more 
comprehensive method was required, initially to 
remove the bias of our ignorance in this aspect of 
people’s experience, but also to provide an 
opportunity for participants to explain their 
concerns surrounding the technology they had 
used so far. 

2.1. BACKGROUND TO DIGITAL INCLUSION IN 
THE UK 

In this research, we would like to specifically 
explore the concept of a user base, which has a 
growing impact on every project on some level. 
Whether the designers desire widespread or long 
term use of their physical interface, website or 
software, they must address that there will be users 
who not only possess different skill sets but entirely 
different ‘mental models’ around technology itself, 
and these issues relate directly to an aging 
population. To not address users specifically over 
the age of 65 is to create an artefact that has an 
immediately reduced lifespan. 

Over the last two years, the focus on creating 
digital products that allow access by as many 
people as possible (or at least, limits their 
exclusion) in the UK has been increasing. Digital 
Inclusion has been addressed directly by 
approaches such has the Government’s ‘Digital by 
Default’ strategy, making digital inclusion a more 
prescient discussion point in the UK. In part for 
financial reasons: if we consider that 20% (10.5 
million) of the UK are lacking basic digital skills 
(ONS 2014) and that 57% of that 10.5 million are 
over the age of 65, there is a clear imperative to 
address this digital divide. 

As the public sector begins to use UX and digital 
agencies to extend online services and advisory 
content, there is yet to be a clear approach on how 
these agencies should address the needs of the full 
UK population, including those currently 
overlooked. Digital inclusion is a challenging area 
for agencies who are nearly always restricted by 
not only the two notorious constraints of client work 
– time and budget – but also access to participants, 
or even the wherewithal to produce meaningful 
insights from the data that can be used in 
developing digital services. In the wider digital 
economy, over 65s are often excluded, and as a 
result of the exclusion, they lack the digital 
vernacular to express the real issues they might be 
having in traditional usability studies (Telefonica 
2014). 

As a demographic, over 65s are statistically more 
likely to require support from public sectors, as well 
as having more free time and potentially more 
disposable income than other demographic 
markets. Perhaps more selfishly, we should 
address this because it’s a circumstance that 
sooner or later, we will all face. As a population we 
are living longer and due to improvements in health 
care and education, we are living in an aging 
population where 11.4% lack basic digital skills 
(Green and Rossall 2013). 

 

Figure 1: A photo of the digital inclusion workshops 
which were run in Sigma, Macclesfield. 
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2.3 DIGITAL INCLUSION WORKSHOPS 

Our research tried to focus on the inherent question 
of “what do users want” when they become (rightly) 
preoccupied with typically un-digital things such as 
their physical health?  

We wanted to work backwards to get an idea of 
what would be a strong enough imperative to carry 
through the ‘drop out’ phase. For example, what 
motivates people to get online to begin with? 

We started running regular digital inclusion 
workshops for over 65s who were just starting to 
acquire digital skills. The workshops took place in 
Sigma’s usability lab and training room. The 
sessions were run in fortnightly blocks, with an 
open session in the first week, to which people 
often brought their own devices. The second week 
was used to provide more structured support, with 
an element of task-based learning, e.g. signing up 
to Google mail or filling in a form. During the 
workshops, we prioritised open-ended questions, 
as well as advice, to get the best observable 
behaviour and responses.  

While it was acknowledged that we were more 
experienced with computers and mobile devices in 
how they should be used, we also emphasised that 
we were novices in why they should be used. For 
example, where the device belonged in the home, 
when you should go online and how you should 
use the content you access. From this, we gained 
an idea of the journeys people were taking in digital 
adoption. The maintenance of the computers and 
devices had the largest negative impact, but the 
ways in which this occurred were mixed and it 
became difficult to see which problem should be 
focused on to uncover deeper insight. We observed 
issues such as apps ‘disappearing’ because of filter 
settings on the device’s menu, to software requiring 
updates, which significantly changed the interface 
they had become accustomed to. There was also 
the apprehension that these interactions were 
made because they were being told to “get online” 
by the media, their family or even ourselves as part 
of the digital skills training. Our biggest realisation 
was around the role of language in both navigating 
the web and articulating their experiences, and 
therefore usability tests would not be sufficient for 
this type of audience. We would need to create an 
environment for people to express their 
experiences in their own words. 

Even in a relaxed setting within the workshops it 
was still a controlled environment where there was 
a possibility that people didn’t always remember or 
perhaps feel entirely able to articulate what would 
truly motivate them. We realised that this point we 
would need to look at longer term studies, where 
people could record their experiences in their own 
homes, and in such a way that it would not contain 
a bias toward test verification. 

For this reason we decided a contextual study such 
as a diary study would be best placed to capture 
this. Bolger et al (2002) discusses how diaries can 
be used to track the progression of people’s 
attitudes, even over a small period of time using 
‘pencil and paper’ as the easiest method. Although 
this process has issues around people 
remembering to complete the diary or carry it with 
them, any self-reporting is a powerful way of 
collecting the gaps in understanding. 

3. DIARY STUDY METHOD 

To build on the digital inclusion sessions, we 
conducted usability tests with over 65s who were 
unfamiliar with technology. Finally, we ran three 
longitudinal diary studies simultaneously with 25 
participants. The diary studies were based in 
different parts of the UK; one locally recruiting 
participants from Cheshire, one in Dorset and 
another in Tavistock, Devon. They each explored 
specific areas of technology use, with the first study 
looking at motivations in conjunction with a housing 
association called Peaks and Plains, who provided 
their own digital skills support through a weekly 
drop-in session. The second looked at technology 
in health, by working with Public Health Dorset, 
who had recently launched their own website and 
wanted to get a better idea of how people used it 
and other online resources or apps for health 
research. The final study looked at services for 
people living with Dementia and their carers in 
Tavistock with Amano Connect, a technology 
provider for people living with long-term difficulties 
and illness.  

We wanted the research to complement Amano’s 
existing activities, especially where technology was 
routinely used in conjunction with care. So we 
began working with the main users of their 
services; early-and mid-onset Dementia patients, 
as well as family members involved in their care. 
The decision to involve carers directly in the study, 
as well as the process, came from speaking to care 
nurses about the role family play in organising and 
sharing the activities of the patient. Another reason 
for including carers was an additional support point 
to inform us if at any point the diary became a 
burden from their perspective. Essentially, 
receiving informed consent from both the carer and 
the family allowed us to address the sensitive 
nature of the research. This meant we would have 
to be completely open about the purpose of the 
research, ensure complete confidentiality and 
anonymity and also make it absolutely clear they 
had the right to withdraw at any timeTo adhere to 
HCI standards, it was also imperative to keep the 
questions within the diary study as generative as 
possible, and not be constricted solely to the use of 
their individual device. So, we opted for paper 
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diaries to collect the data as they are offline and 
device independent. 

Accepting that we were not always going to be able 
to capture participant’s responses “on the go”, we 
also opted to use incident diaries, and questions 
which explored existing use. We limited the number 
of entries to 3 per week, in order to manage the 
intensity of the activity. We kept the questions as 
simple as possible by drawing from our previous 
research during the inclusion workshops, which 
had shown that language around devices and 
internet use was a barrier we needed to work 
around. We conducted participant screening 
through further groups such as Memory Cafes, and 
followed with a semi-structured interview to see 
whether this would be an acceptable undertaking to 
the potential participants. Memory Cafes are 
volunteer run bi-weekly or monthly classes for 
people living with Dementia and their family carers 
to attend for activities, advice and support. 

It was decided to run the study for a month, but 
break the diary into two parts, so the first two 
weeks could be posted back and analysed before 
the next diaries were sent. Once the first draft was 
completed, it was reviewed by several medical 
practitioners, carers and patients with early stage 
dementia. This included an interview with a 
Consultant in Older Adult Psychiatry. This was 
important in ascertaining what the boundaries of 
the study were likely to be; the point at which it 
could be considered work or whether the 
participants would feel like they were being tested. 
With their advice, we included more options for 
devices, and also a final question asking about 
both the participant and carer emotions that day in 
order to distinguish what responses were negative 
due to what they had used, and what were more 
likely related to bad days in difficult circumstances. 

To adhere to HCI standards, it was also imperative 
to keep the questions within the diary study as 
generative as possible, and not be constricted 
solely to the use of their individual device. So, we 
opted for paper diaries to collect the data as they 
are offline and device independent. 

Accepting that we were not always going to be able 
to capture participant’s responses “on the go”, we 
also opted to use incident diaries, and questions 
which explored existing use. We limited the number 
of entries to 3 per week, in order to manage the 
intensity of the activity. We kept the questions as 
simple as possible by drawing from our previous 
research during the inclusion workshops, which 
had shown that language around devices and 
internet use was a barrier we needed to work 
around. We conducted participant screening 
through further groups such as Memory Cafes, and 
followed with a semi-structured interview to see 
whether this would be an acceptable undertaking to 
the potential participants. Memory Cafes are 

volunteer run bi-weekly or monthly classes for 
people living with Dementia and their family carers 
to attend for activities, advice and support. 

It was decided to run the study for a month, but 
break the diary into two parts, so the first two 
weeks could be posted back and analysed before 
the next diaries were sent. Once the first draft was 
completed, it was reviewed by several medical 
practitioners, carers and patients with early stage 
dementia. This included an interview with a 
Consultant in Older Adult Psychiatry. This was 
important in ascertaining what the boundaries of 
the study were likely to be; the point at which it 
could be considered work or whether the 
participants would feel like they were being tested. 
With their advice, we included more options for 
devices, and also a final question asking about 
both the participant and carer emotions that day in 
order to distinguish what responses were negative 
due to what they had used, and what were more 
likely related to bad days in difficult circumstances. 

4. INITIAL FINDINGS 

When we talk about inclusion we tend to think of 
accessibility. That is, the physical, mental and 
emotional engagement with or usability of a 
system. Yet inclusion reflects a wider set of 
circumstances, the connectivity or indeed access to 
the device, and the skills the user has to access it, 
as well as consume any content it browses or 
delivers. 

(i) Skeuomorphism: This method of design 
was used over the past decade to 
“onboard” users by simulating offline 
experiences on the user interface, but 
recently this design method has not only 
been considered less favourable it has 
been superseded by ‘flat’ or minimal design 
approaches, which makes it impossible for 
other users to situate the interface within 
their mental model. This mentality has in 
essence, kicked the ladder away and 
removed the skeuomorphic support which 
had previously helped us acclimatise to 
digital. In simple terms, the concept of 
“affordance” in user interface design use to 
make buttons look like buttons, links were 
clearly clickable, tabs were well-defined as 
separate content areas but flat design 
patterns have reduced these familiar 
features. 

This affects people living with Dementia. Due to the 
nature of the disease, short-term memory often 
becomes disambiguated with external things that 
reoccur – and take priority because they’re 
emotionally charged. As a result people are more 
likely to remember the mechanics of the their first 
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job – writing a letter, ‘punching in’ sharpening a 
pencil , than typing or even turning on a computer. 
Appealing to older and more stable memories will 
help people in this situation, especially in rural 
areas where digital technology and the internet can 
bring so much benefit to peoples’ lives. 

The future of technology use in this area may be 
in virtual reality, as no instructions are required 
to operate ‘the interface’ and the technology 
works with real life muscle memory, which is the 
last aspect process a person living with 
Dementia can utilise. 

Some participants across all the diary studies 
who had difficulty using their existing devices 
expressed interest or actively participated in 
gaming and virtual reality: “When they gave me 
my iPad I was terrified [but] I’m all for that VR” – 
participant aged 84. Another participant living in 
Tavistock regularly used her Xbox to play Call of 
Duty with her Autistic grandson who lived 300 
miles away, but almost never went online on any 
other device. During the debrief interview, she 
expressed that it was the set-up of the console 
and the TV source selection which was difficult 
and not the game or controls itself: 

“I don’t know whether I can continue to use it 
much longer, as I have said in the diary what 
makes it difficult is just setting it up. Once the 
screen [game screen] is on I’m okay but before 
that, such a pain.” 

Burmeister (2010, cited in Kreps et al. 2016) 
mentions that an attitude where we believe these 
barriers will not be an issue in the future because of 
younger generations’ capability with technology 
doesn’t acknowledge the cognitive limitations that 
the ageing process brings to usability of 
technology. As Kreps et al states:  

“To avoid this problem, we believe, technology 
developers need to embed into their design 
processes a principle of skeuomorphic 
reassurance. This principle moreover, needs to 
be a ‘rolling’ one, that keeps skeuomorphs (like 
the film reel and floppy disk icons) for roughly 
30-40 years, and drops them gradually as time 
goes by, and piecemeal rather than wholesale.” 

The effect of Skeuomorphic patterns was also an 
issue for carers, as the convergence of different 
technologies and applications the carer used 
became very complicated, for example “I would 
need to be a doctor to use this”. Therefore unable 
to tell which website, app or device should be 
trusted, it’s possible that carers’ fears were 
enhanced by the services online (e.g Googling 
symptoms) and they reported the Memory Cafe as 
“grounding” by comparison. 

Amano had previously identified that the family 
were instrumental in setting up and supporting tech 
in the home. Finding something which 

complements existing behaviour and routines could 
be the best way to achieve this. In the Memory 
Cafe interviews some relatives reported being put 
off by software that did not use familiar concepts 
such as Google maps. Or that some of the 
technology they had been provided by the hospital 
or recommended from healthcare practitioners was 
too complex and they did not feel confident in 
relying on it to look after their loved ones, 
especially if they lived further away. 

“When we got the band to put round her neck in 
case she left the house - I was concerned that I 

wouldn’t be able to recharge it. So I couldn’t 
trust where it was telling me she was, even if I 

looked at it” 

“Picked up a call from Deb, couldn’t hear her 
very well and had to leave the store. 

Occasionally rings me to pick up things we 
already have […] I set up the Pebble, made sure 

it was charged and so forth […] It’s another 
damn thing to charge. ” 

The diaries however suggested that carers put far 
more onus on themselves, and that any failure in 
planning or day-to-day maintenance was mostly if 
not entirely down to them. Carers are quickly 
expected to become experts on the condition, and 
construct a life around being a carer. Carers are 
generally close family and/or spouse and are often 
over the age of 65 too, and equally unfamiliar with 
technology. Those more familiar with using a 
computer, often for work, were less familiar with the 
disjointed information that can come from an online 
search.  

Another issue is that design patterns are based on 
the idea that either people will immediately ‘get it’ 
and use it, or never use it at all. Tutorials don’t 
allow for forgetting, or only partial memory of the 
interface. When asked about some of the 
experiences cited in the diary some participants 
struggled to recall specific details, but this was in 
part due to the similarity of all the devices and 
screens they had used over that time. This is 
interesting because in website designers and 
creators are often encourage users to actively re-
appropriate successful affordances from other 
designs, but this could be clouding more long term 
use. 

In an extreme example, one participant reported 
having difficulties with a household radio they had 
had for some time “I just could not get it to turn on” 
but the carer’s comments for that day stated that 
they had not had a radio for many years. This 
suggests that while similarity with other physical 
and digital products in interface design makes it 
easier for some users to access, it is not a 
complete solution because over time these items 
will blur. 
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5. CONCLUSIONS 

In the learning process, we seek familiarity in order 
to process and understand what we’re seeing. The 
sheer unfamiliarity of an interface makes this 
difficult, and regular updates to websites or apps 
makes the learning curve steep. In the early 
studies, we have seen that aspects of interfaces 
are innate, for example a button or icon changing 
size when hovered over means it’s clickable – and 
therefore intuitive, and we should strive for this in 
design. 

We are currently in the process of analysing the 
data we received from the diary studies, but our 
next steps will be to continue refine the methods 
and suggest a framework for designers to utilise 
when considering developing complex applications 
for the elderly. 

On the back of previous research into how over 65s 
use technology we were able to alignthe diary 
studies with the way in which people understand 
and relate to each other, and how that is 
compromised by dementia. The relationship 
between the people living with Dementia and their 
immediate carers is paramount, from a 
technological perspective as well as deeply 
personal. The levels in which people relate to each 
other do not get ‘buried’ in the same way as we are 
traditionally used to, by distractions and daily life. 

The rapid increase in technology in the last five 
years alone has made it difficult for participants to 
identify which devices or programs would be of 
best use to them. Mobile healthcare devices such 
as the Pebble and the iWatch were reported to be 
used for tracking and maintaining health, and also 
the Fitbit was used by family members to ensure 
some people living with dementia would remain 
active. Several carers in the Memory Cafes said 
they would be interested in getting sensors put into 
their loved ones’ homes, but were unsure of how to 
access that or what it would cost. Moreover, 
maintaining the devices was a concern because 
the carers already felt ill-equipped to update and 
monitor their own technology let alone something 
they had never used – “I imagine it’s like trying to 
set up a wireless printer and we all know how bad 
that can be. I thought about cameras but that 
seems excessive and not fair on her (mother)”. 

The carer entries of the diary regularly reported 
instances of technology being used to keep this 
bond as long as possible. Although the dementia 
participants were in early or mid-stages of the 
disease, there was a sense of needing to prepare 
for worse things in the future. Establishing a routine 
was a key priority, using their own personal phones 
for monitoring and tracking care and medication. 

In looking at the fastest way to improve this 
situation, we found convergence of different 

technologies the easiest area to remedy currently, 
as it only involves improving the user experience of 
existing technologies or developing a bridging 
solution for carers. For truly life changing benefit 
targeting an important need of purpose and 
enjoyment, would be extremely influential because 
it effects the everyday life of people living with 
Dementia so easily. This could be linked with other 
needs if that solution also included the carer to 
become an activity to give one another back to 
each other, even briefly. 

4. REFERENCES 

Green, M. Rossall, P (2013) Age UK Digital 
Inclusion Evidence Report Retrieved 6th October 
from http://www.ageuk.org.uk/Documents/EN-
GB/For-professionals/Research/Age%20UK% 
20Digital%20Inclusion%20Evidence%20Review
%202013.pdf?dtrk=true 

Goodman. E, Kuniavsky. M, Moed, A (2012). 
Observing The User Experience: A Practitioners 
Guide to User Research, 2nd edition. Morgan 
Kaufmann Publishers Inc. 

Kreps, D, Burmeister, O, Blaynee,J (2016) Title of 
paper. Skeuomorphic Reassurance: 
Personhood, Dementia, and Gerontechnology 
HCC12 12th IFIP TC9 Human Choice and 
Computers Conference – HCC12 

Newman, W.M., 2004, April. Busy days: exposing 
temporal metrics, problems and elasticities through 
diary studies. In CHI 2004 Workshop on Temporal 
Issues in Work, Vienna, Austria (pp. 1-6). 

Office for National Statistics Internet Access (2014) 
Households and Individuals . Retrieved 6th 
October 2015 from http://www.ons.gov.uk/ons/ 
dcp171778_373584.pdf 

Telefonica (2014) The independent report of the UK 
Digital Skills Taskforce The Future Digital Skills 
For Tomorrow’s World Beta Edition Retrieved 
23rd September from: http://www.ukdigitalskills. 
com/wp-content/uploads/2014/07/Binder7-
REDUCED2.pdf 

Vermeeren, A. Lai-Chong Law, E. Virpi, R. Obrist, 
M. Hoonhout, J. Väänänen-Vainio-Mattila, K. 
(2010) User experience evaluation methods: 
current state and development needs.  
IN NordiCHI ’10: Proceedings of the 6th Nordic 
Conference on Human-Computer Interaction: 
Extending Boundaries 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 4.00000
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 4.00000
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


