Let’s Stay in Touch: Sharing Photos for Restoring Social
Connectedness between Rehabilitants, Friends and Family

Margit Biemans Betsy van Dijk Pavan Dadlani Aart van Halteren
Novay University of Twente Philips Research Philips Research

P.O. Box 589, Enschede  P.O. Box 217, Enschede HTC 34, Eindhoven HTC 34, Eindhoven
The Netherlands The Netherlands The Netherlands The Netherlands

margit.biemans@novay.nl bvdijk@ewi.utwente.nl  pavan.dadlani@philips.com aart.van.Halteren@philips.com

ABSTRACT to and determinant of an individual’s social and psychological
A case study on the use of an existing photo sharing application in well-being [4] and general health/disease [5].
a spinal cord lesion rehabilitation centre is presented. The study Social connectedness is crucial for well-being and health in
focuses on enhancing social connectedness through sharing general. It provides a buffer against stress, enhances coping skills
photos between rehabilitants and their families and friends. Four [6], and leads to higher levels of life satisfaction and self-esteem
rehabilitants participated in this study for 6-7 weeks. Most photos [7]. Social connectedness fulfils a large number of functions that
sent related to sharing things in everyday life and keeping the have a positive effect on well-being. Good social supportive
rehabilitant informed about regular events. The combination of networks lead to higher levels of personal well-being and better
interviews and content analysis reveals that only a minority of the health [8]. Low connected people view their surroundings as
photos lead to follow-up communication about the contents of the negative, hostile, threatening, and unfriendly [9]. This is
photos. Rehabilitants were positively surprised how spontaneous supported by the self-verification theory [10], saying that people
photo sharing simplified the way they could reconnect to their will perceive their environments in ways that are consistent with
friends and family, without the immediate need or obligation to their views of themselves, even if the self-view is negative (e.g.
engage in a (phone) conversation. low social connectedness). There is no commonly used or
universally accepted definition of social connectedness. In this
Categories and Subject Descriptors paper, we define it as ‘a positive emotional appraisal which is

characterized by a feeling of staying in touch within ongoing

H.5.1 [Inf i : Infe ion interf: . . .
5.1 [Information Systems]: Information interfaces and social relationships’ [11].

presentation — multimedia information systems,

evaluation/methodology. Social isolation or low social connectedness is one of the major
consequences of mobility limitations of people with disabilities.
General Terms; Design, Experimentation, Human Factors The Internet has the potential to improve people’s independence
and social connectedness by enabling them to interact with others
Keywords independent of distance and time [12]. Most of the research
Social connectedness, photo sharing, rehabilitation conducted on Information and Communication Technologies
(ICT) support for enhancing social connectedness has been
1. INTRODUCTION around friends and family members who are dispersed as a result

of expected changes of phases in life. Known examples are
supporting elderly parents living alone and their social network
[13] [14], or systems designed to inform people about the
whereabouts of household family members [15].

After an accident or a disease, the life of an individual can
suddenly change dramatically and in a totally unanticipated way,
especially when such an event leads to a permanent disability.
Not only does the person face hospitalization but often a complete

change in lifestyle is needed when returning home. In many cases, Opposite to ICT support for expected changes, not much attention
an initial recovery period is followed by a long rehabilitation has been put on addressing needs of social connectedness after an
period. During this rehabilitation time, staying in touch with unexpected transition or turning point in life, caused by an
friends and family is often difficult and requires a lot of additional accident or sudden disease. Hospitalization leads to an immediate
effort from the rehabilitant as well as the social network around urge of bonding and staying in touch. The spontaneous moments,
the rehabilitant. The importance of social connectedness in the exchange of affections and tokens of care, and implicit
relation to an individual’s perceived well-being (affectively and communication, are all threatened and lost. For these rehabilitants
cognitively) and health/disease has widely been accepted and it is challenging to continue to maintain their roles as parent,
documented (e.g. [1] [2]). It contributes to an individual’s sibling, child, friend or colleague. ICT can play a valuable role to
happiness and contentment [3], and it is an important contributor bridge this physical barrier.

Our aim is to maintain and enhance social connectedness for
rehabilitants who are forced to stay for a long period of time
rehabilitating in an alienated care environment, and to support and
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study showed that rehabilitants want to share spontaneous
moments and exchange affections and tokens of care with their
families and friends. We decided to do a case study with four
rehabilitants and their families that used digital photo frames and
camera phones to share photos. During 6-7 weeks relatives and
friends were able to send photos to the rehabilitants. We describe
related work on digital photo sharing and the social use of camera
phones as well as the design of the case study. Interviews and
content analysis of the shared photos were used to evaluate the
effect of photo sharing on social connectedness.

2. RELATED WORK

This section presents an overview of related work. Current
solutions are described for sharing (digital) photos between
friends and families, and the social use of camera phones. In order
to be able to analyze our ICT intervention on photo sharing,
related work on photo categorization is also discussed.

2.1 Photos and Digital Photo Frames

The photographs of loved ones are typically symbolic of a
personal relationship. They provide a constant reminder of the
emotional feelings involved at that particular moment of time
when the photograph was taken. Photo frames are typically used
to display these photos and highlight the value and importance of
these images. Photo frames are considered to be part of furniture
or decorative objects that blend in the home environment.

The use of digital photo frames for displaying a slideshow of
photos is becoming increasingly popular. There are hundreds of
them in the market, and most of them provide a simple display of
photos that the user uploads to the frame. There are a few
companies that provide services to send and receive photos via
photo frames. Ceiva Logic is one of the pioneers in this arena.
Their main focus is to get photos on the frame via a web-based
subscription service. T-Mobile Cameo™ and Vodafone have also
started selling digital photo frames with a SIM card which enables
delivery of photos taken on a camera phone through the Mobile
Messaging System (MMS), in addition to being able to upload
them via their website. FrameMedia® offers FrameChannel, a web
services platform for delivery of personalized content to wireless
photo frames. This platform provides a standardized way to
incorporate photos from popular photo sharing sites, such as
Flickr and Facebook.

Since we already dedicate photo frames to people we care about,
they add a personal touch, and we tend to see them once in a
while, it is not surprising that there have been several studies on
enhancing social connectedness between two or more remote
parties by means of augmenting photo frames. Well known
examples are the Digital Family Portrait [13] and the CareNet
Display [14]. These augment a digital photo frame with awareness
information of the well-being of an elderly parent living alone and
at a distance from their children, who want peace of mind and be
more involved in their parent’s well-being. The Lumitouch
system [16] consists of a pair of interactive portraits with which
users can convey emotional language. If a user touches the
portrait, the other portrait’s frame lights up, thus conveying an
emotional message in tangible form. Evjemo et al. [17] studied
how to support communication in distributed families. They
found that grandparents and grandchildren need a common
context for conversation. They show that sharing the day’s events
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by sending photos and drawings to a screen in the grandparent’s
home would be a well appreciated communication technology.

2.2 Social use of Camera Phones

Camera phones encourage frequent and spontaneous photos of
ordinary things like family and friends, kids and travel [18]. The
use of a camera phone differs from a traditional camera in the
sense that people tend to use the camera phone more frequently to
capture small events or scenes in everyday life [19]. Okabe
distinguishes four patterns of camera phone usage: (1) visual note
taking for personal archiving, e.g. photos of an advertisement or
the titles of books; (2) spontaneously taking photos of everyday
life, i.e. the photos are not posed or staged but snapped casually;
(3) sharing photos with close friends and family who are not
present at the time the photo is taken, and (4) capturing and
sharing photos of events that are considered noteworthy. For
social connectedness the value of categories 3 and 4 is obvious.
The photos in category 2 are usually not intended to be sent to
others but collected for personal use: to build an archive of
personal fragments of everyday life. Nevertheless this category
might be interesting for social connectedness. The camera phone
is used by people to capture a personal viewpoint on their
everyday life. If they are willing to share these kinds of photos
with friends and family, it will probably increase social
connectedness.

Kindberg et al. [20] present taxonomy on why people capture
images on camera phones. In the taxonomy the intentions of
people vary along two dimensions: social versus individual
intentions and affective versus functional intentions. For our study
only the social part of the taxonomy is relevant. Of the four
categories in the social part of the taxonomy only two relate to a
situation where people are remotely located, like in our context.
The first is an affective category with photos intended for
communication with absent family or friends. The second is a
functional category with photos to support a task by sharing with
remote family or friends (e.g. the photo of a choice of sandals;
selection discussed by phone immediately after sending). In a
follow-up study Kindberg et al. [21] examined the images that
belong to precisely these two categories. Indeed their study shows
a variety of ways in which camera phones are used to connect
people. Photos in the category ‘absent family or friends’ were sent
in order to extend an experience to absent friends (e.g. reaching
the top of a mountain), to illustrate a shared history (e.g. familiar
food just made) or to tell a story. In the functional category
‘remote task’ photos were used to convey news or to be discussed
later (e.g. choice of sandals).

Van House [22] also studies social uses of photos. In her analyses
she refers to Kindberg’s taxonomy and uses categories similar to
those of Okabe and Kindberg. Extra categories of use she
explicitly identifies are self-expression and self-presentation:
people made photos primarily for aesthetic reasons or to influence
others’ view of them, for instance by sending self-portraits or
pictures of friends or possessions or the like.

2.3 Photo Categorization

Research on the interpretation and inference of the meaning of
photos is not exhaustive. We are particularly interested in the role
of photo sharing in social connectedness, i.e. what can the sharing
of photos tell us about social connectedness between the sender
and receiver.



Existing methods of categorizing photos can fall into three broad
types: free-style, nominal, and contextual metadata. The free-style
method consists of one’s own scoring of a photo, also known as
‘tagging’. Flickr for example, allows users to add free-form tags
to their photos, constructing their own easy and flexible form of
metadata, making photos highly searchable. Tagging is now very
popular and widely used in social networks like Facebook and
video sharing like YouTube

Nominal ways of categorizing photos are the default photo
category lists that are common in literature and photo
applications. These types of categories include lists such as
vacations, special events, family and friends, art and fun [22] or
the categories of Garau et al. [23] that are partly similar: travel,
context (e.g. location, activity), portraits of people or animals,
visual interests (e.g. landscapes, art), humor, media, events
(mundane or special). A taxonomy for consumer photos which
expands from the types of indoor photos and the types of outdoor
photos has also been created [24].

Next section describes the user requirements inventory aiming at
the Dbarriers and needs of rehabilitants and healthcare
professionals in relation to social connectedness and photo
sharing.

3. USER REQUIREMENTS INVENTORY

The target patients stay at the spinal cord lesion department of a
rehabilitation centre. These rehabilitants, with (non-)traumatic
spinal cord lesions, stay in the centre for up to one year in rooms
with 1, 2 or 4 patients. They reside in the centre to rehabilitate,
i.e. functional recovery, using auxiliary tools, and prepare for
living in the “real world” with their disability. They have a very
busy and strict daily schedule of therapy sessions.

3.1 Set-up of Structured Interviews

User requirements were identified by interviewing both the
rehabilitants and the healthcare professionals. Structured
interview schemes formed the basis of the interviews. Because of
the explorative character of the study, the action type approach
[25] was chosen for the interviews; “known” aspects from each
interview were checked in the next interview, and when found
stable, the interview slightly changed to new or related aspects.

The structured interview schemes for the rehabilitants were
prepared based upon the background information of the
rehabilitants and family members, the current situation and
feelings of social connectedness, and the opportunities to support
missing aspects of social connectedness. For healthcare
professionals, the structured interview schemes included the
background information, the center’s philosophy in relation to
social connectedness, rehabilitation and belongingness, and the
current situation of isolation and connectedness of rehabilitants.

3.2 Results User Requirements Inventory

In total, 5 rehabilitants (4 male, 1 female) and 4 healthcare
professionals (a rehabilitation doctor, a psychologist, a nurse and
an ergo-therapist) were interviewed. Main results are listed below.

Visitors

People visiting the rehabilitant are important for social
connectedness. Most rehabilitants get a lot of visitors during the
week, e.g. from family members, friends, and colleagues. The
amount of visitors depends upon the phase of the rehabilitation
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process (many in the beginning, fewer at the end), their family
composition and the distance of their home to the rehabilitation
centre, and whether the rehabilitant is able to go home during the
weekend. Some rehabilitants get too many visitors, which is too
exhaustive for them. Therefore they need to coordinate the
amount of visitors by keeping an agenda (delegated to a family
member), or a wiki. Direct family members are welcome at
rehabilitant discussions with the healthcare professionals. When
the physical situation of the rehabilitants allows it and visitors are
no longer allowed in the bedroom, they can all gather in the
restaurant of the centre, with all rehabilitants and visitors in one
big room. This is the beginning of getting used to the “real
world”. For proper rehabilitation into the real world, rehabilitants
have to take control of their own life and start claiming space for
themselves.

Virtual contact

Beside physical visits, rehabilitants have several (electronic)
communication means for virtual contact. Examples that are used
are telephones (wired and mobile), email (news letters), Hyves (a
popular Dutch social network site), MSN, and one uses Skype as
an awareness system of his partner at home. It was left open all
day. However, synchronous contact during the day is difficult
because of the strict and busy therapy scheme, and tiredness is
often a threshold for rehabilitants to contact people in the evening.
Often, asynchronous means for contact are used, amongst others
cards, photos and drawings are received by snail mail, and
sometimes family members bring memory cards to update a
digital photo frame. Most rehabilitants are not always aware of all
technological possibilities for interacting. Moreover, some
rehabilitants fear for theft of apparatus in the centre.

Virtual contact may never be an excuse for rehabilitants not to be
confronted with physical contact; they need to go into the real
world. However, the rehabilitation process can be a trigger for
people trying new things. For example, a 78 year old man started
using Hyves with his grand children. When using devices,
strained muscles might not be stressed too much, and in general,
usability is important. Some of the healthcare professionals
complain about the rehabilitants using mobile phones during their
therapy. Excessive use of laptop and webcam is perceived to be
annoying, and sometimes considered to invade the privacy of the
care personnel. Many of these aspects come down to the general
dilemma: is a rehabilitation centre a working place for
professionals or a home for rehabilitants?

Available technologies to foster social connectedness

Currently, rehabilitants make use of several existing technologies
to stay in touch with their family and friends. These are: a wired
telephone which they subscribe for with necessary adaptations,
personal mobile phones, a television which they subscribe for, a
PC with Internet available in the activity room, personal laptops,
and digital photo frames.

Additional results in relation to social connectedness

During the interviews a lot of aspects were mentioned by the
rehabilitants and the healthcare professionals that do not directly
fit into the previous categories, but that are relevant for social
connectedness.

In general, the rehabilitation process consists of various phases, in
which the rehabilitant pays different attention to the world outside
the centre: (1) In the hospital, the rehabilitant is not fully realizing



what has happened, (2) at the rehabilitation centre, the rehabilitant
is confronted with the impact of their disease and experiences an
emotional dip, and (3) returning home again, when they are
confronted with reality, experiencing another dip. Rehabilitants
perceive that a lot of people tend to pay too much attention to
their illness, while at a certain point they are open for other
information, but their visitors mainly talk about their disease.
What they want to hear is information about the everyday and
small things in life, e.g. flowers in the garden, neighbor’s new car.
In relation to this, people try to protect the rehabilitant by not
sharing these experiences because of pity, while keeping in touch
with colleagues and employment is relevant for reintegration.
Moreover, the process of rehabilitation is not only dealing with
the handicap, but also continuing living. Often, family members
at home tend to sacrifice themselves for the rehabilitant, which
results in an abnormal relation, e.g. not husband and wife, but
husband and nurse.

3.3 Conclusion User Requirements Inventory
In relation to social connectedness in general, the current situation
of physical visits and virtual contact are sufficient for most
rehabilitants. Most of them use various kinds of technology to
stay in touch with their family and friends. However, they still
miss the feeling of being involved in their lives. They not only
miss life-time events with their families (e.g., family reunion,
swimming diploma), but also the small things in life: “7 want to
see the flowers in my home garden”, “bring the world back to
me”, “I want to be part of the normal things again”. The
rehabilitants want to experience the normal things they did before
their accident or illness; they want to share spontaneous moments
and to exchange affections and tokens of care. The requirements
from the professionals state that when a technological
intervention is chosen to enhance social connectedness, the
technology should be user-friendly, does not take too much effort
for the healthcare professionals, and can be controlled by the
(impaired) patient.

In summary, rehabilitants want to be involved or “see” the lives
of their family and friends. We explore the capture of snapshots
of the small and everyday things in life, and the application of
remote photo sharing for addressing the needs of these
rehabilitants and their significant loved ones. Family and friends
should be able to take those snapshots of pictures without much
effort and send them to the patient in an easy way.

To study the role of photo sharing in social connectedness, a case
study is conducted towards the role of photo sharing in social
connectedness between rehabilitants and their friends and family

4. INTERVENTION AND CASE STUDY

4.1 Design of Intervention

For sharing snapshots and spontaneous moments, the rehabilitants
were provided with a Vodafone™ 520 photo frame a 7" TFT
screen with resolution of 800 x 480 that can receive digital photos
sent through a multimedia message (MMS) or uploaded through a
website. Family members of the rehabilitant where given a MMS
capable mobile phone with a built-in digital camera. This setup
enabled family members to take photos from events in daily life
that they wanted to share with the rehabilitants. The recipient
(rehabilitant) receives the latest uploaded photos, without
requiring any computer or Internet connection.
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For rehabilitants, this setup provides a natural transition from
traditional photo frames, to digital photo frames to connected
photo frames. Some patients were already using digital photo
frames, but needed to wait for a visit from relatives to get updates
on a memory card. These additional steps often provided a barrier
to really use the digital photo frame often. Furthermore, due to the
delay between taking a photo and sharing a photo, digital photo
frames are not perceived by rehabilitants as a very effective
means to be part of the normal everyday life of their family and
friends.

4.2 Case Study

Four rehabilitants participated in this study, three female (age 29,
45 and 55) and one male (57 years old). They all suffer from
spinal cord lesions and stayed in a rehabilitation clinic. They got
the digital photo frame for 2-7 weeks (until they were dismissed
from the clinic). Three of them got a Sony Ericsson K600i cell
phone with a 1.3 MP camera to give to their friends or family to
send photos by MMS. Other people could also send MMS to the
digital picture frame. One of the rehabilitants was a mother with
three juvenile children. She got three cell phones, one for each
child. All the rehabilitants got the login name and password of a
personal photo web-page to upload photos to their photo frame
and to manage them. Management of the photos consisted of
editing photos and deleting photos, adding text messages to
photos, circulation speed of photos on frame, and so on.

4.3 Measurement

The effect of receiving photos on the feeling of social
connectedness is measured in three ways: 1) structured
interviews, 2) quantitative analysis of the photos sent and 3)
content analysis of those photos. The set-up and the results of the
content analysis are described in section 6. The results of the
quantitative analysis and structured interviews are described in
section 5. The interviews focused on how the rehabilitant
experienced the photo frame, i.e. did he or she like getting photos,
did it do anything with their feelings of connectedness, and were
they able to handle the photo frame. The interviews were
conducted at three moments; pre-test, during the test, and post-
test.

The pre-test interviews aimed at identifying a kind of baseline of
the amount and ways of social contacts and the feelings of social
connectedness of both the rehabilitant and their family members.

After two weeks, the rehabilitant was visited and asked how
things are going, their first opinions about the photo frame, their
experiences, and whether they have any questions about using it.

During the post-measurement interview, questions were posed to
identify whether the technological intervention has effected or
changed something in the quantitative and qualitative aspects of
social connectedness of both the rehabilitant and their relatives.
Moreover, the post-test interview also covered usability issues
and possible extensions of the connected photo frame.

5. CASE STUDY RESULTS

First, a small quantitative analysis on the amounts of photos sent
per person is performed. Next, the main results of the interviews
are described, focusing on the effect of the photos sent on the
feelings of social connectedness and the use and usability of the
photo frame. The section is finalized by a technical evaluation of
the photo frame and the mobile phones.



Pre-test interviews were conducted with each of the four
participants and their family members. One rehabilitant was
dismissed from the clinic within two weeks after the start of the
trial, so no follow-up meetings could be organized. The post-test
measurement was conducted with three people.

5.1 Received Photos

Patient 1 (P1) is the woman with the three juvenile children. Her
daughter (living temporarily in a foster home) was sending the
bulk amount of photos. Patient 2 (P2) is a young, unmarried
woman. Her two sisters sent most of the photos. Patient 3 (P3) is
man who participated only two weeks in the case study. His
photos were taken by his wife and children. Patient 4 (P4) is a
woman who only wanted to have photos from her own family
(husband and children).

Most photos were sent by MMS, only P1 received photos by
Internet upload. The amount of photos the patients received
varied a lot. P1 received 146 photos in 6 weeks time (from 11
senders), P2 received 43 photos in 7 weeks time (from 6 senders),
P3 received 29 photos in 2 weeks time (from 3 senders), and P4
received 55 photos in 7 weeks time (from 4 senders).

Figure 1 provides an overview of the amount of photos sent per
person (based upon MMS number) over time. Only people
sending more than 8 photos were included; P1: daughter and 2
sons, P2: Friend and 2 sisters, and P4: husband and daughters. All
photos for P3 were sent within two days. Thereafter, the phone
was blocked because the wrong pin code was entered too many
times. Thus, Figure 1 excludes photos sent to P3.

Amount of photos sent per week per MMS sender

30

Amount of photos

25 \
20 —=—Son 1

/\ Son 2
15 Friend

—x— Sister 1

—e— Daughter

—e— Sister 2

—+— Husband + daughters

Week

Figure 1: Overview of amount of photos sent over time per
MMS-sender

In general, more photos were sent at the beginning of the study
and after some time the amount decreased. The case study period
was too short to identify whether the amount of photos sent over
time will become stable or would extinguish. Besides, the photos
were sent in several batches and the amounts varied per week.

5.2 Social Contact and Connectedness

All the rehabilitants liked the photo frame; especially the surprise
effect of receiving new photos was appreciated. After the
introduction of the photo frame, the amount of social contacts of
the rehabilitants did not really change. The same - rather stable -
group of people (family and friends) visited them, and the amount
of cards, emails, normal photos, and phone calls they received
stayed the same. However, two of the three rehabilitants stated
that - as a reaction on a received photo - they often called the
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sender of the photo by using their personal mobile phone. Such a
conversation often started with talking about the photos and
thanking them, and proceeded by a more generic conversation.
For people, who were not visiting the rehabilitants very often, the
photo frame served as a means to lower the threshold for
contacting them again.

Before they got the photo frame the rehabilitants only heard
stories, which were beyond their imagination. Now they got a
visualization of what happened; they felt closer to the stories.
Moreover, when receiving photos, it was not only about the
content, but also about the feeling that people think about them.
This matches with the definition of social connectedness used ‘a
positive emotional appraisal which is characterized by a feeling of
staying in touch within ongoing social relationships’ [11].

5.3 Use of the Photo Frame

The rehabilitants used the photo frame in different ways. One
used it as a normal photo frame, looking at it once in a while.
Another one had a fixed moment during the day when she laid
down and watched the photos, and the third rehabilitant selected
one photo that she preferred and put it in the frame during the
day, and only at some moments she was browsing the photos.
They all felt a bit disappointed if they did not receive a new photo
each day. Only one rehabilitant told her family about her
disappointment when she called them. Two of the three
rehabilitants turned their frame black for privacy reasons during
the day when they were in therapy sessions. One of the
rehabilitants only gave the number of the photo frame to her
husband and children, the other two gave it to relatives and good
friends, and one of them also gave it to colleagues. Only a few
very close relatives received the login name and password of the
Internet site.

5.4 Usability Aspects

The size of the frame was found adequate. A bigger frame would
become too obtrusive in their room. Despite their impaired hand
function, they were all able to use the buttons of the frame. The
only problem they mentioned was the length of the cable; because
of their impairment two of them were not able to take the frame
from the bed table themselves. The rehabilitants all noticed that
the quality of the photos was not always very good, especially
when the flash was used. However, the quality of the photos was
perceived as less important than the idea that someone thinks of
them when sending a photo and the general content on the photo.
Moreover, the rehabilitants noticed that a lot of friends who were
older than 40 years did not have a camera phone.

5.5 Technical Evaluation

All photo frames worked well during the trial, although
sometimes it took a while (a couple of hours) before the photos
were visible on the frame. The rehabilitants reported that the
cleaners sometimes knocked the frame off the nightstand. After
the frame was put back and turned on again, everything worked
well. The families of the rehabilitants encountered some trouble
with the mobile phones. Three (out of six) family members
inserted the wrong pin code too many times, so the phones were
blocked for a while until they asked us to unblock them.

5.6 Conclusions Case Study
The amount of photos received by the rehabilitants varied a lot,
from 29-146. They all received photos from various people. The



surprise effect and the feeling that someone thinks of you were
mostly appreciated. The quality and the content of the photos
were found less important. Moreover, now they have a picture
with the stories people tell them: a new window on the world
beyond the rehabilitation centre. Sending photos did not change
other social contacts, although sometimes the rehabilitant initiated
phone contact after receiving photos, especially with people they
hadn’t seen in a while. During the case study period, no usability
or huge technical problems were reported.

6. CONTENT PHOTO ANALYSIS

To analyze the sent photos we used a nominal categorization
method. Similar to Kindberg [20] and Van House [22], we focus
on intentions of people who take and send photos, to get
categories that are meaningful for social connectedness. Because
of the setup of the study, all the photos are in two of the
categories in the taxonomy of Kindberg: affective and functional
category. Hence we developed a more fine-grained categorization,
taking existing nominal categorizations in mind (section 3.3).

6.1 Photo Categorization Used in This Study
To come to a categorization a method similar to the method of
Kindberg et al. [21] was used: we independently produced
categories and then reached iterative agreement on the coding
categories. The categories used (1) messages, (2) greetings, (3)
everyday life, (4) regular events, (5) special events, and (6)
something funny or aesthetic.

Category 1, messages, contains photos that tell or show the
rehabilitant something new. Examples are new things in and
around the house, a choice of tiles for the bathroom that is going
to be adapted or a newborn baby. Photos in this category are
meant for notification or discussion: to involve rehabilitants in
choices. Sending a message will probably be followed by
(synchronous) communication when the time is right.

Category 2 contains photos that show people greeting the
rehabilitant. Usually this is the first portrait photo of a person in a
sequence of photos (sent within a short time-frame) that implicitly
seems to convey: “Hi, I am thinking of you, I wish you the best”.
A greeting does not need to be followed by communication.

The photos in categories 3 and 4 are sent with the intention to
keep the rehabilitant connected to everyday life of their family.
The category everyday life contains photos about normal things in
and around the house and typically contains photos of their home
environment: kids, garden, animals. Category 4 contains photos of
regular events (going to school/work, walking the dog). The
photos in these two categories are not necessarily followed by
communication.

The photos in the category special events are meant to keep the
rehabilitant informed about and involved in special moments
(holidays, birthday parties). This category matches one of the
categories of Okabe (2004): photos of noteworthy events.
According to Okabe [19] photos in this category are likely to
become the topic of conversation among family or friends.

Category 6 contains photos that show something funny or
aesthetic or a photo of something the rehabilitant likes. These
photos are sent to cheer the rehabilitant up and at the same time to
tell him or her “I am thinking of you and make some effort for
you”. The photos in this category are sent with affective

intentions only and do not need to be followed by communication.
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6.2 Photo Analysis

This categorization was used to analyze the photos sent to the four
rehabilitants. Asking the rehabilitants and the relatives of the
patients to categorize the photos themselves would have been too
much of a burden for them. Instead we split up in two groups of
two persons who independently categorized the photos. This
resulted in two categorizations, with an inter-rater reliability score
of 0.52 (Cohen’s Kappa). According to Landis and Koch [26],
this is a moderate agreement. We analyzed the differences in our
ratings. The main differences were caused by lack of knowledge
of the location and situation where the photo was taken. Many of
these differences could be resolved by interviewing three of the
four rehabilitants after the case study. The inter-rater reliability
after the corrections was 0.88. In the remaining part of this section
we use the corrected categorizations to describe the contents and
size of each of the categories. The photos with remaining
differences between raters are treated separately.

Messages

This category contains 14.8% of the photos. Typical examples are
photos of new furniture and new wallpaper at home and photos of
the daughter’s room in the house of her foster parents. The
daughter also sent photos of people in her new (temporary) living
environment. Another rehabilitant received a photo of her little
niece with her arm in plaster to tell her that she had a small
accident. Two of the rehabilitants also received photos from a
friend they hadn’t seen for a while and who used the photo frame
to seek contact again. The rehabilitants explicitly mentioned that
both messages are very special to them.

Greetings

The percentage of photos in this category is also 14.8%. It
typically contains photos of people posing for the rehabilitant,
even waving sometimes. The rehabilitant that only wanted to have
photo contact with her own family only received greetings from
family members. Her husband and children only took photos of
each other, the house, its environment and the dog. No photos
from category 1 and category 5 were sent to this rehabilitant. The
greetings photos of one of the other rehabilitants are mainly from
her children and their friends. In contrast, the unmarried
rehabilitant received greetings from the members of the families
of her sisters but also from colleagues and friends.

Everyday Life In and Around the House

The biggest category (27.3%) is the photos that were taken in the
home environment of the rehabilitants. Examples are photos of
dogs and rabbits, the garden, young children playing, older
children sitting behind the house. Mentioned as being special
were photos of a daughter and husband preparing and eating a
meal. Another example of a special photo was the one of a son
behind the computer “in a position I have often seen him before”.
Photos of the garden made it possible for the rehabilitant “zo see
the garden in a season that I otherwise would have missed”.

Regular Events

Regular events (16.9%), the category which is second in size,
contains photos taken by the children or husband while they walk
the dog or go out swimming. The wife of the male rehabilitant
took photos of bringing the grandchildren to kindergarten, an
activity she did twice a week. The unmarried person did not get
any photos belonging to this category.



Special Events

The special events form the smallest category with 3.8% of the
photos. Only two rehabilitants received photos in this category.
The unmarried woman got photos of children in the zoo and her
families on vacation. The woman with a daughter in a foster home
received photos of the vacation of her daughter with the foster
parents. The others did not go on vacation in the time of the pilot.
No photos of other special events like parties were sent either.
This might be because such special events did not occur during
the time of the pilot.

Funny or Aesthetic Photos

The category with funny or aesthetic photos contained 12.6% of
the photos. In this category we find many photos of people who
put on funny faces, the dog looking funny, as well as photos of a
nice view of a lake, of a painting or a vase with flowers. These
photos can often be attributed to other categories as well,
dependent on where and when they were taken. In the final
ratings the fact that for instance someone put on a funny face or
that a nice scenery was photographed and sent was given
preference to the fact that the photo was taken in the home of the
rehabilitant.

Unknown/Undecided

In total 9.8 % of the photos were rated differently by the raters
and the difference could not be resolved by the interviews only.
We decided to analyze these photos separately. In one-third of
these differences our ratings were 3 or 4 (everyday life or regular
event). Examples are relatives dyeing each other’s hair and people
on their sailing boat. In another one-third of the differences we
did not know if a person or object was new to the rehabilitant so
we could not decide between category 1 and 2 or 6. The
remaining one-third of differences had other reasons that occurred
only once or twice (unknown location, humor or aesthetics
interpretation, unclear photo).

6.3 Discussion

From the distribution of photos over the categories we now
discuss how the photo frame influenced social connectedness in
this study.

Almost half of the photos were classified in categories 3 and 4
that focus on staying in touch by sharing the everyday things of
life. From post-interviews we learned that the rehabilitants
perceived these photos as very important items that they had not
seen for quite a while. In total, almost three quarters (71.6%) of
the photos were sent with the intention to raise awareness of
everyday life (categories 3 and 4; 44.2%) and of the fact that their
family thought of them (categories 2 and 6; 27.4%). These photos
are not necessarily followed by communication.

Only a small part of the photos belong to category 5: special
events. Although this is the smallest category, rehabilitants
indicated that these photos were very important for staying in
touch. These photos, together with the photos in category 1 (in
total 18.6% of the photos) will lead to follow-up communication,
either immediately by phone, or by talking about the photos
during a visit. We anticipated that in category 1 also photos of the
functional category of Kindberg et al. [20] would appear. For
instance, to discuss the choice of new things for the house, since
for most rehabilitants alterations of the house are necessary.
However, the photos we analyzed were all in the affective
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category. This might be due to the fact that these rehabilitants
were all in the last stage of their stay in the rehabilitation centre.

7. FURTHER RESEARCH

Our intervention was based on a commercially available digital
photo frame. In general, the rehabilitants found the photo frame
rather sufficient. As an extension, rehabilitants can receive videos
on their frames and experience the feeling of social connectedness
even more. Furthermore, the system should be symmetric by
having a bi-directional communication/exchange of affective
messages. Thus, move rehabilitants from playing a passive role to
an active role in the system by further sharing tokens of care.

To allow rehabilitants to easily communicate their mood and
exchange affective messages to friends and family we propose to
use Aurama an augmented light emitting photo frame as shown in
Figure 2. Aurama is equipped with a state-of the art light guide
made of transparent material making it look like a typical photo
frame, with the addition of emitting colored light ‘auras’ around
the screen. It is equipped with an affective messaging system
known as intelligent photo frame jewelry as shown in Figure 2.
The messaging system allows users to explicitly indicate
awareness of their emotions, availability, feelings, affections, or
simply convey a message between each other in a playful manner.
By holding an RFID tagged object (smiley, heart, etc.) close to
the photo frame one of the above could be conveyed as a short
affective message or token of care. On the receiving end, a
colored aura would provide awareness of the affective message or
status of the sender, and a graphical representation of the message
would be shown on the display. Thus, both the rehabilitant and
the remote family would have an Aurama photo frame and
intelligent jewelry to decorate it with to exchange affective
messages and tokens of care.

Figure 2: Aurama is an interactive photo frame emitting
colored light auras and uses intelligent photo frame jewelry
that provides explicit awareness of affections, status, emotions

8. CONCLUSION

The aim of this study was to maintain and enhance social
connectedness for rehabilitants who are forced to leave their home
environment for a while and for their immediate social network.
By means of a user requirements inventory we found that these
patients missed the everyday things of life at home and being part
of their family’s and friends’ lives. To display snapshots and
spontaneous moments, a digital photo frame was placed on the
nightstand near the beds of the rehabilitants. Family and friends
were provided with camera phones as a low-threshold means to
capture small events or scenes in everyday life. The rehabilitants
liked to receive photos on the photo frame and especially the
surprise effect was appreciated. Though they were disappointed
when they did not receive photos, most of the rehabilitants did not
tell or show this to their relatives. Unfortunately the amount of
photos sent decreased in the second half of the case study. Likely,
this is caused by the novelty effect. However, the case study did
not proceed long enough to find out whether the amount of photos



sent over time would extinguish or would become stable at a
certain level.

More than 80% of the photos were sent to keep the rehabilitants
aware of everyday life at home and to let them know that their
family thought of them. Less than 20% of the photos contained
new information or events that were sent to trigger follow-up
communication. The photo frames enabled the rehabilitants and
their family and friends to share the normal things in life without
the immediate need or obligation for a (phone) conversation.

9. REFERENCES
[1] Sadlo, M. (2005). Effects of Communication Mode on
Connectedness and Subjective Well-Being. Thesis,
Australian Center of Quality of life

[2] The Social Report (2005) Downloaded from:
http://www.socialreport.msd.govt.nz/2005/index.html

[3] Spellerberg, A. 2001: Framework for the measurement of
social capital in New Zealand. Research and Analytical
Report 2001#14. Wellington, Statistics New Zealand

[4] Baumeister, R. and M. Leary (1995), The Need to Belong:
Desire for Interpersonal Attachments as a Fundamental
Human Motivation, Psychological Bulletin, 117 ,497-529.

[5] Berger-Schmitt, R. and H. Noll (2000) Conceptual
Framework and Structure of a European System of Social
Indicators. EuReporting Working Paper No. 9. Mannheim.

[6] Cohen, S. and Wills, T. (1985). Stress, social support and
the buffering hypothesis. Psychological Bulletin, 98, 310[]
357.

[7] Takahashi,K., J. Tamura, and M. Tokoro (1997). Patterns
of Social Relationships and Psychological Well-being
among the Elderly. Journal of behavioral development. pp.
417-430(14)

[8] Henly, J., Danziger S., and Offer, S. (2005). The
contribution of social support to the material well-being of
welfare recipients. Journal of Marriage and Family, 67.

[9] Lee, R. and Robbins, S. (1998). The relationship between
social connectedness and anxiety, self-esteem, and social
identity. Journal of Counseling Psychology, 45:338-345.

[10] McNulty, S. and W. Swann (1991). Psychotherapy, self-
concept change, and self-verification. In R. C. Curtis (Ed.),
The relational self: Theoretical convergences in psycho-
analysis and social psychology, pp. 213-237. New York

[11] Dsselsteijn, W., van Baren, J., and van Lanen, F. (2003).
Staying in touch: Social presence and connectedness
through synchronous and asynchronous communication
media. In Stephanidis, C. and Jacko, J., eds, Human-
Computer Interaction: Theory and Practice (Part I1), Vol 2
Proceedings of HCI International 2003. Lawrence
Erlbaum, Hillsdale, NJ, 924-928.

[12] Miller, S.M., (2008). The effect of frequency and type of
internet use on perceived social support and sense of well[]
being in individuals with spinal cord injury. Rehabilitation
Counseling Bulletin, 51 (3), 148-158.

186

[13] Mynatt, E. D., Rowan, J., Jacobs, A., and Craighill, S.
(2001). Digital Family Portraits: Supporting Peace of Mind
for extended Family Members. In Proceedings CHI 2001,
333-340.

[14] Consolvo, S., Roessler, P. and Shelton, B. E. (2004). The
CareNet Display: Lessons learned from an in-home
evaluation of an ambient display. In Proceedings UbiComp
2004, 22-29.

[15] Sellen, A., Eardley, R., Izadi, S., and Harper, R. (2006).
The whereabouts clock: early testing of a situated
awareness device. In CHI 06 Extended Abstracts.

[16] Chang, A., Resner, B., Koerner, B., Wang, X., and Ishii, H.
(2001). LumiTouch: an emotional communication device.
In Proceedings of CHI 01 Extended Abstracts.

[17] Evjemo, B., Svendsen, G. B., Rinde, E., and Johnsen, J. K.
(2004). Supporting the distributed family: the need for a
conversational context. In Third Nordic Conference on
Human-Computer interaction. NordiCHI '04, 309-312.

[18] Van House, N., Davis, M., Ames, M., Finn, M., and
Viswanathan, V. (2005). The uses of personal networked
digital imaging: an empirical study of camera phone
photos and sharing. In CHI '05 Extended Abstracts, 18531
1856.

[19] Okabe, D., (2004). Emergent social practices, situations
and relations through everyday camera phone use. In,
Proceedings of International Conference on Mobile
Communication and Social Change, Seoul, Korea.

[20] Kindberg, T., Spasojevic, M., Fleck, R., and Sellen, A.
(2005). The ubiquitous camera: An in-depth study of
camera phone use. [EEE Pervasive Computing 4, 42-50.

[21] Kindberg, T., Spasojevic, M., Fleck, R., and Sellen, A.
(2005). I saw this and thought of you: some social uses of
camera phones. In: Proceedings of CHI '05: Extended
Abstracts. ACM, 1545-1548.

[22] Van House, N., M. Davis, Y. Takhteyev, N. Good, A.
Wilhelm, and M. Finn (2004). "From 'What?' to 'Why?":
The Social Uses of Personal Photos ." In Proceedings of
the CSCW’04.

[23] Garau, M., Poisson, J., Lederer, S., and Beckmann, C.
(2006). Speaking in Pictures: Visual Conversation Using
Radar. In: Second Workshop on “Pervasive Image Capture
and Sharing: New Social Practices and Implications for
Technology” (PICS), Ubicomp 2006.

[24] Lim, J.,and Jin, J. (2003). Using Dual Cascading Learning
Frameworks for Image Indexing. In Workshop on Visual
Information Processing 2003, Conferences in Research
and Practice in Information Technology, Vol. 36.

[25] Reason, P. and Bradbury H. (2001). Handbook of Action
Research: Participative inquiry and practice. London:
Sage.

[26] Landis, J. and Koch, G. (1977). The measurement of

observer agreement for categorical data. Biometrics, 33,
159-174


http://www.socialreport.msd.govt.nz/2005/index.html


<<
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /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 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 2.33333
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /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 (None)
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


