Investigating the Potential of In-home Devices for
Improving Medication Adherence

Abstract— We conducted five focus groups with seniors and
middle-aged participants who live independently intheir own
homes to assess the potential value of a medicatiosaminder
system concept. The medication reminder system was
conceptualized as a system that uses a televisiamdaset-top box,
mobile phones and other in-home accessories as aans to set
and deliver medication reminders. We found that tle main value
perceived by participants in the medication reminde system was
its ability to provide multiple channels for them to be reminded
of medications. The mobile phone, due to its advéages in
portability and privacy, was considered to be the rost useful
device on which to receive reminders. Most particiants saw
value in receiving secondary reminders on other déses in their
home such as the TV, PC, and other in-home accesgs. Design
implications along with other findings about the clallenges faced
by participants in managing their medications werediscussed.
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. INTRODUCTION

Poor medication adherence still remains a majoHestge
facing most industrialized countries, including thénited
States. A recent survey found that nearly three odufour
Americans reported not taking their medicationp@scribed,
nearly half reported forgetting to take a prescatibgedication,
and nearly a third reported not filling a given sanéption [1].
In the U.S. alone, the annual cost of non-adherenestimated
to be over $100 billion [2].

For this reason, there has been extensive resdarch
identify factors contributing to poor adherence afelelop
technogical interventions for improving adherenderevious
research found that contributing factors to poohesdnce
include forgetfulness, complexity of the regimersraption of
daily routines, and in some cases, intentional exgsntation
[3]. Of these, forgetfulness was the most commoctofa
suggesting that medication reminder might be heélpfu
technology intervention for improving adherencehefie have
been numerous studies on the design and developaofent
medication reminder systems, and previous studies found
that 1) medications are taken at various locatams contexts
within the home, 2) home computers are of margititity in
this space, as few people take their medicatioas them, and
3) medication reminders need multiple display fasm,4].
These results suggest that ubicomp solutions cbaldvell-
suited to the problem of improving medication aghee. In
particular, mobile solutions have been pursued betresearch
projects [3,4,5] and commercial offerings [6,7]. w&ver, the
use of devices such as mobile phones for delivenenginders
in the home presents challenges, as mobile phoresat
always kept close at hand within the home [8].

In light of the marginal utility of desktop compueand
mobile phones as display media for medication rdeis in
the home, we created several concepts of a mulicelehome-
centered medication reminder system that would ase
television (TV), set-top box (STB), mobile phonew aother
in-home devices as a means to set and deliver atetic
reminders. To assess the value of these conceys,
conducted a focus group study with the followingilgo 1) we
aimed to understand the current practices andestgek faced
by our potential users (i.e., middle aged and ssniiwing
independently) in managing their medications, 2)wighed to
assess the potential value of TV (& STB) in the itatibn
reminder system concepts, and 3) we also wantezhpture
extra users needs to support their home centeretication
management activities. In this paper, we predentésults of
our study and describe design implications derivedh these
results along with supporting evidences from othevious
research found in literature.

II.  METHOD

A. Concepts and study design

We created four scenarios to illustrate the corsceptthe
multi-device medication reminder system. We briefscribe
each scenario below:

Scenario 1: A hypothetical user (John) receives a
reminder on his television indicating how many
medications are due to be taken now. He was able to
set this reminder earlier using his television réeno
control.

Scenario 2: Here, the same reminder is due, buhJoh
is away from the house and therefore receives the
reminder on his mobile phone. Simultaneously, his
spouse (Caryn), who is at home, sees the same
reminder appear on the television. She chooseslto ¢
John to remind him as well.

Scenario 3: Caryn and John receive a reminder from
their digital picture frame while cooking dinner at
home. John snoozes it for an hour. He later rese@ve
reminder on his television while watching TV after
dinner.

Scenario 4: John receives a phone call from his
daughter because John elected her to be notified in
case medications are missed. In addition, John
receives an email from his doctor because he has
elected to share his medication intake with histaioc
The doctor can call or email him if the regimen
changes or isn't being followed properly.



Note that while the earlier scenarios serve to éxarthe
basic premise of using in-home devices as remiddglays,
the latter scenarios are designed to push thesssiugrivacy,
autonomy, and ubiquity in
information is shared and communicated.

B. Participants

We recruited a total of 28 participants to parét@in five
focus groups. We used a third-party service to uitcr
participants with the following characteristics:

» Experience with
internet/email)

» Take at least 6 different medications on a regathedule

Live independently

» Perceive a need for assistance in taking their catidn.

technology (TV, mobile phone,

Table 1 shows the breakdown of the ages and geriders
participants in each group.

TABLE I. BREAKDOW OF GROUP AGE RANGE AND GENDER
Group Age range Gender
1 40-55 6 Male
2 55-70 6 Male
3 40-55 5 Female
4 55-70 5 Female
5 70 or older 4 Female, 2 Male

Participants were recruited using a third-partyviser As
per the criteria described above, all participamtse frequent
TV users M=4 hrs/day;Min=3; Max=10), took an average of
8.6 medications regularlyMin=4; Max=16), and indicated
some need for medication reminders. The needs
medication reminders were measured using two curest
forgetfulness (Q: “Sometimes | forget to take matians”)
and desire of reminders (Q: “I need reminders ip hee take
my medications on time”). A four-point Likert-typscale
(0=Strongly disagree; 4=Strongly agree) was usechdasure
these two attributes.

C. Apparatus and procedure

D. Data analysis

An interpretive group based analysis was conducted,
following Thompson et al. [9]. We formed an intexve
group with four researchers. The analysts firstividually

terms of how medicationreviewed the focus group videos and transcribethth&pon

the completion of the transcription, the analysterked

together to develop structural open codes basedquestions
asked by a moderator. Next, each analyst condubtedatic
analysis for the assigned portion, guided by th#alnset of
focus questions for analysis. In the thematic ymigl we
identified items for analysis, focusing on statetseand
implications, and we then put these items togeittiter groups
or categories. Upon the completion of individuadlgsis, the
interpretive group shared the resulting codes hadgtocedure
with other analysts for verification as a way tosam
qualitative rigor [10]. Next, the detailed procesd

“comparison, contrast, and integration” was conedcto

identify patterns or themes that were not part wf @search
focus as an exploration step [10]. Through théreminalysis,
we used a qualitative analysis tool, MAXQDA [11].

I1l.  RESULTS

A. Challenges for medication management

We identified a number of difficulties cited by our
participants in taking medications. From their pertive,
problems arise in both the consumption of medicatiand the
logistics of medications. We describe these chg#isrbelow.

1) Forgetfulnes: Participants expressed a wide range of
challenges in terms of keeping up with their meiitica
regimens. Among the various challenges, forgetBgngas an
oft-cited problem, but it was due to a number dfedént
reasons, such as fatigue or distraction at the efmeedication
intake. For example, participants cited beinggamggy, busy,
or occupied with their children in the morning temember
their medications, but others also mentioned b&ngatigued
at night to remember before falling asleep.  Franaple,
participant P1.5 stated, “I mostly forget at nigihte when |

fcﬁet back from work...and I'm tired from a long dagnd fall

asleep and | miss taking it.” In addition, distrais played a
large role, whether at home or during the workdakl.4
observed, “Mainly in the morning | forget ... thelk get me
distracted.” Similarly, P2.5 says, “I might be hanbut I'm
doing something, or absorbed in a task or someiggthave
guests over, and it just escapes me, | forget cetelyl”

We began the focus group by asking about the specif 2) Regimen complexityParticipants cited difficulties with

difficulties our participants have in terms of mgimg their
medications and the strategies they employ to edgfiethese
challenges, if any. Next, we presented our meidicat
reminder system concepts using storyboards thatsept the
concepts described earlier, followed by open disions about
the potential value and specific concerns in usheg system.
Each focus group took place for about 2.5 hourartiédpants
were compensated with a $100 gift cheque. Focuspgrwere
videotaped and later transcribed for data analysis.

prescriptions that were more complicated than @k&ronce-a-
day regimen. Pills taken in the middle of the dayery other
day, weekly, etc. were cited by participants asedifficult to

remember. Complexity was further increased by oaitins
associated with mealtimes, taken either with antgrsfpmach
or with food. As stated earlier, some participasten altered
their regimens to cope with this complexity, takiegtra



medications or rearranging their normal medicatiores to fit
with an altered schedule.

3) Change in routine and medicationsComplex or
changing schedules also contributed to missed ratolis.
Different routines for weekends, shifting meal téneor
travel/vacations all affected participants’ abilily keep to a
medication schedule. For example, P3.2 remarlkddrdet to
take meds like right now. | sleep a little londpercause | am
on vacation now. | forget the meds in the morniampletely.”
Changes in the medication regimen itself, such a®w or
temporary prescription, an adjustment to dosagey ohange
made in the pill's shape or color would also préskfficulties,
as these changes would take time to become haitu®2.6
related this story: “Sometimes the pills changepshand color.
There was a short period of time | was taking & thiat |
thought was for diabetes, and my back stopped bothee. It
ended up that | was taking a pain medication.”

4) Challenges in the logistics of taking medicatiomfe
logistics of medications, such as remembering téill re
prescriptions and pillboxes, also presented a ehgdl as a
diligence task for participants. In addition, paEpants
sometimes found it difficult to take medicationsttwithem
when they needed to be taken away from the housé, as in
the middle of the day at work or during a meal a¢staurant.
P3.3 recalled “I am supposed to take a pill bominpurse, but
a lot of times, when | am not the one who's drivindon't take

my purse which means my meds are at home.” Whilayma

participants had pillboxes, there is still diligencequired in
filling them. P4.1 states: “so | tried the littleoXes with

because who knows where | am going to be in therradon,
and sometimes life changes in the evening. Noclifange in
the morning. [P4.2]") or by associating medicatiith the
ritual of going to sleep or waking up or having isea
(“Because of the fact that it [medication] is tiedwith my
meals, two of my three meals at any rate, thatis eb a
warning device. | know through habit. [P5.4]").

2) Other reminders: family, one’'s own body:Some
participants used family members or close frierglsn@mory
aids for reminders, getting text messages from tbetmaving
them bring pills along when leaving the houseaddition, the
onset of symptoms, or participants’ wariness ofrthetential
onset, also served as a strong cue to remembercatieds,
because in some circumstances, forgetting them dvdnel
potentially life-threatening. According to P3.% I'don't take
them first thing in the morning, it is a really b#ung, so | just
know immediately when | wake up.”

3) Exerting control over the regimenPerhaps most
interestingly, participants found ways to gain cohtover
regimens that somehow proved difficult to rememioer
disruptive to their daily lives. Participants sthitat in some
cases they had altered their regimens to cope itk
complexity, taking extra medications or rearrangitigir
normal medication times to fit with an altered stlle. P3.2
would double-dose her medication in the morning tha
expectation that she would forget her
“Sometimes, | double it up in the morning, so thaet that
afternoon dose in.” Another would adjust the dosagtl he
felt comfortable with the reduction in side effedtsen report

Monday Tuesday Wednesday... and it works sometimats, bthat to his doctor: “At first when | started takisgme of these,

you have to sit down to fill up the pills to be ¢ak’

B. Current practices for managing medications

Given the challenges above, participants cited rabmu of
“domestic” techniques that they use within theiing context.
While a number of participants use their daily noes or
friends/family to remember medications, some pipdicts
employed technological solutions to cope with matiin
management. They also showed their autonomy inagiag
medications by exerting control over regimens opleasizing
their responsibility to proper medication adherence

1) Situating medications within routinesA number of
participants cited an association with some routinevent as
the primary means for remembering certain medioatio
mentioning “patterns”, “habit”, “routines”, or dainthings
“religiously.” For example, a few participants ntened
keeping their pills near their bedside, or nearnethbey have
their morning coffee. Times of day seemed to hsgaificant
effect as well; a few participants mentioned eitim@rnings or
evenings as the best times for remembering thedicatons
either due to stability (“Every pill | take is ithé¢ morning,

you had to play with the dosage...medicine isn't aace
science...so what | did on my own, if | had a reactio
something, I'd cut it in half, and I'd tell my daxt..she’'d say
‘Alright, see how you feel.” Supplements, peres by most
of our participants as noncritical, were taken byns on an
“as-needed” basis. P1.4 states: “I take them [®upehts] as |
need them... | decide if | want to take them or not...
Sometimes yeah [I skip supplements when] | dorét feneed
it.”

4) Autonomous medication managemeint: many cases,
participants expressed their autonomy in
medications. Most participants emphasized thaty the
patients are responsible for having basic knowlealgmut the
medications they take. In fact, most participaetsorted their
awareness of the dosage instruction and purpos¢hef
medications by heart. A quote from P2.4 is repregive of
many of our participants: “Don’t need to tell meigthones to
take, if I don’t know which ones to take by now limtrouble.
We all take pills every day.. we have to know whafes we
take.” In addition, a few participants reportedngptheir own
research to find out about medication warningsaltgecand

midday dose:

managing



generic alternatives that would help them meetgsath as
saving money or feeling more comfortable with theldy of

their prescriptions. For example, P2.2 remarketiénever |
get a new medication | always research it onlindave a hard
time with side effects of medications so | alseeegsh that and
see what it's going to do to me. Sometimes the sftézts are
worse than what I've got.” In addition, P3.5 whakes 18

[medication] is a private matter, and when it istba TV, it's
not private.”

b) Availability to watch TV Secondly, participants cited
the lack of availability as another limitation of VT
Participants noted that they do not watch TV a# time,
meaning that there is potential to skip a dosenéfytrely on
their TV for reminders. For example, P3.3 remarkeetause

medications on a regular basis shared her own ndsea | am a stay-at-home mom, and | am not watching Mday. |

method: “I am actually registered to I-guard. hthits .com or
.org. It is a website from doctors. Every time yguin there,
you list your new medicines, and they send you Enaout
contra indications either with the other medicioegood. Or
new warnings.”

C. Perceived value of medication reminder system qance

Participants saw value in the ability to provide ltiple
ways of receiving reminders, which they felt wouldtrease
the possibility of proper medication intake. Faample, P1.1
said “It would be useful - I like the fact thatsitalso a backup. |
take medication and supplements at various timéiseofiay - it
would be useful.” Most participants felt comforatbeing
reminded on two or three different devices, préfgrrthe
mobile phone, then the TV, PC, and other devicdSor
example, P1.4 said “It sounds like it's a secondsgkup.... |
got two ways of getting the message - | have thept®mne
with me most of the day but | don’'t have it sometinl like
the idea of getting the secondary message.”

In addition, participants expected all reminderdgédinked
such that one response would dismiss the remindegrlb
devices. Participants generally felt that conaurmeminders
(multiple reminders at the same time) would be wisdjut
many wanted the option to configure the order eftalto suit
their own needs and/or contexts. Below, we deschibw
participants in our focus groups felt about eacbppsed
component of our medication reminder system.

1) Perceived value of TV:Most participants did not see

the value of TV as a medium for “just-in-time” medliion
reminders. Participants cited two main limitationgerms of
privacy and availability.

a) TV as a semi-public displayFirst, participants
indicated that TV is not a private medium, as ibésng shared
with other guests or members of the household. ptoperty
limits the use of TV for the display of medicatioeminders
that most participants considered private inforomati For
example, P1.1 said, “If you have kids living withu in the
house, ‘daddy is on 5 medications, oh my god!".yda want
that information to be on there? Then they staitings
guestions.” Participants were also concerned alpoiwate
information being displayed to guests visiting tHeme. P1.4
remarked: “l think it's a little intrusive to shothe drugs [on
TV]. If somebody else was in the house ... | donihkhthey
should even know | am on 5 meds. It opens up cquestivhat
are you taking?’ | don’'t want to answer any of that It

watch at a certain times of day.. | am running mal @ut, go
back and forth with my kids, so on the TV, for mgniefit, that
would not help.” Some participants highlighted thia¢ir TV
viewing schedule does not mesh with their medicatio
schedule, so they expressed fears of skipping ratains as
well. For example P1.3 cited: “Especially in th@rning...
You flip on the TV and you're trying to shave and
shower....Especially | got to take a lot of pillsthee morning
so | don’'t know how helpful it [TV] would be for nie Also,
some participants pointed out that their TV viewsapedules
are different on weekends, although their medicasichedule
stays the same. P1.4 said “[Although | watch taecmTV
during weekdays] | don’t watch on Saturday - | day€ét up at

6 in the morning .... So | would miss my Saturday Sochday
dose.”

Despite its limitations for “just-in-time” remindgr TV
was seen as a possible medium to deliver secomdaryders
as a backup to reminders received on a mobile phdt4
said “It sounds like it's a secondary backup to pMs the
mobile. | got two ways of getting the message avehthe cell
phone with me most of the day but | don’t haveoinstimes. |
like the idea of getting the secondary message3.5,Pwho
takes about 18 medications on a regular basis,denes TV
to be a good medium for checking the medicatiotohys She
observed, “As soon as you turn on the TV, in thenimy or
evening, that [reminder] comes up there...I think thauld be
good. Because no matter when you turn it on, whan get
home, it will remind you... and you are able to dattkind of
checking things at the end of the day or in thenaage..oh, |
forgot the third one, and it is not too late togak | think TV
when you turn it on is a good checking point.”

2) Perceived value of mobile phonelgtost participants
perceived mobile phones to be the most useful mettuough
which to receive medication reminders because ragifibnes
were found to be more available and private congpéserV.
For example, P4.5 remarked “I like it, becausewagk have
my phone with me, [even though] | don’t always hawe pills
with me.” P1.3 also explained the advantage of rtiobile
phone in terms of privacy: “It would be more distré it went
to your mobile phone rather than your TV. Nobodisees
going to look at your phone - ideal situation - sles
embarrassment for the people who don't like it.”

3) Perceived value of home accessorisist participants
also thought that in-home accessories would be efulus



medium for delivering backup reminders. Particigaoften
cited the bedroom, bathroom, and kitchen as udebations
for receiving reminders for two reasons. Firstrtipgpants
usually keep their medications in those placeBaitiroom and
the kitchen are the places where | begin the médggP4.1].”
Secondly, they perceived those places to be safepewate
(“Only place that | know it will be safe is on ti@ble in my
bed where my alarm clock is. That is only placekigs don't
touch [P3.3]"). In contrast, the living room seehte be the
last place where participants wanted to receiveinaens
because it was much more difficult to protect theé@dication
information from other family members or visitors.For
example, P1.5 remarked “In the bedroom, right nexhe bed
on the coffee table - that would be ideal. Whemlautside the
bedroom, the door is closed and | am in the liviogm with

guests watching TV, they don’t know about my prvat

information and meds... Kitchen is okay - second ghinast
choice is living room.”

A number of participants considered portabilityde an
important attribute of an accessory that providesiinders
because it allows flexibility in where the reminsleare
delivered. For example, P4.4 said “It would beenicit was
portable where you could move it where you wastlitd put it
right on my kitchen where | sit, where my med lestthre.” In
another example, P1.5 explained the usefulnedseoportable
device in terms of privacy concerns: “It's a godda - you can
move it into different rooms - when guests comeytten’t
have to see it.”

Other participants explained the advantages ofaptat
devices for when they are traveling. For exampté,1l
remarked in favor of digital picture frames: “Picuframe
could come in useful when you travel. If you arehtime
watching TV, on vacation for two weeks, what's gpito
remind you? | take pictures with me when | travel..P4.1
also stated “It will be nice to have something yam take with
you into the hotel room.” While the portable alactock and
digital picture frame were deliberately mentioneg the
moderator as potential accessories, some otheestigg ideas
were discussed. For instance, some participantgined a
refrigerator magnet-type device that can be stackppliances
or mirrors in the bathroom.

4) Perceived value of notification funtionality®When
asked about a feature that would let users eleneene to be
notified in case they did not take their medicadigmoperly,
participants responded from two different perspesti that of
the patient, and that of a caregiver. When padiais viewed
themselves as patients being monitored, their dvieraction
to the utility of notification was mostly negativas all
participants  overwhelmingly thought the notificatio
functionality was intrusive (“invasion of privacy”)mpractical
(“doctors have no time to monitor my medicatiorakd.”, or
costly (“It will probably be more money.”). Paipants,
however, thought that notification of others wobk useful for
older or more forgetful
themselves in the role of a caregiver. As caregivehe

individuals or when they tpu

potential value of the notify function was highprimarily for
peace of mind. For example, P4.1 who was conceabedt
her mother living alone, remarked “My mother wantedive
alone, but | didn’t feel secure in that. | wouldvialiked to
have the option of this, of programming somethiogter, so
that | could monitor her from a distance and make slf she
missed it three times in a row, | would be abledp over or
give her a call. | could see it as a tool for setaker.”

D. Experience design considerations for a medication
reminder system
During the focus groups, a number of discussiomseced
around the design of medication reminders in tesfribeir set-
up and delivery. We present a summary of partidga
comments, and provide a set of design considesafionthe
development of a medication reminder system.

1) Trigger-Abstract image with audio tonéarticipants
across all groups expressed that they would nesimale
reminder on the TV using a pictorial image and autine.
They emphasized that getting a simple “triggersidficient
for them to be reminded to take their medicationses they
usually know the details of their regimens. Beeaafsprivacy
concern, participants tended to prefer an image avéext
reminder (e.g, “time to take medication”). In adsh, they

favored an anonymous image (such as envelope ar use

selectable image like a bell or cartoon) over ampge that
associate with medication taking such as the RXgenar an
actual picture of the medication. For instance3Rkplained:
“If they use some visual reminder on TV ... rathearthsay
‘take your medicine’ maybe it can just like on myR if |
want a reminder for an upcoming show, all it haa Ecture of
a bell. If it shows you a picture of a bell, reménd take your
medicine. That way it's not intrusive.”

Participants expressed a preference for remsnthert are
somewhat intrusive, such as an auditory tone oshiitay,
because they are often not in front of the TV whes turned
on. For example, P3.2 said “I would want someatgpalarm
too. Because | am not focused on the TV at the embriike
when | go up the bathroom or something. Some tyfes
beeping.. when | am outside to the yard (will befu.”

2) Detailed information available somewher®espite
privacy concerns, several participants preferredngadetailed
medication information (e.g., the names of medicesj dosage
information, and specific warnings) available om TV but in
hidden places. P1.3 shared his idea of havingitifi@mation
in a separate (personal) place. “[l want] speaif@rnings —
like...'remember no dairy products with this’ or ‘f®p/ou
haven't eaten within the last hour'. It's probaligrd to put it
on the screen like that - maybe you can flip topacffic
channel and it can give you all the warnings... lj@ to
channel 225 or something ... maybe that's a stretcR1.2
remarked “If you could click on the symbol somewhetse in



the house and it opens up into a different screantells you
need to take these medicines. But not the firsigttinat has to
appear on the screen. You can open that symbakewseyou
want to do it ...You have the option.”

3) Preferences for the behavior of reminderMost
Participants generally agreed with that remindécukl stay
on until users dismiss them to ensure that thegeea. When
no response is made, participants expect some agtien to
be taken such as a) the symbol getting largerhé)symbol
changing positions, c) flashing, and d) sendingpi@email or
calling the user. A snooze feature was a commoitdg
option, as it is a standard feature for most alafeng., cell
phone alarms). For example, P4.2 said “If...yoe i@r the
middle of this particular show...and you want to getof it, |
think ‘snooze all’ would be kind of cool and therhem the
commercial comes it could come back up and youdcgaldo
it.” However, it should be noted that a wide rangé
preferences were discussed in terms of the behéigr, how
long should it stay up? Or should it disappeamraftamount of
time?) and visual presentation of reminders (esige, color,
selection of symbol or image, and audio).”

IV. DISCUSSION

In this section, we summarize our findings and wlsc
implications for the future development of a metama
reminder system and home-centered health caredkgynin
general. First, we found that participants encenaat problems
through the intake and the logistics of medicatiohemporary
forgetfulness caused by fatigue or distraction, glexity of
regimen, changes in routine and medications weeentlst
cited challenges in taking medications. Participaalso
reported problems managing the logistics of refiliand
carrying medications in addition to difficulties neconciling
regimens with their own lifestyles or physical ciuhs. In
response to these challenges, participants reporéembus
"domestic techniques” to remember medications saghhe
use of daily routines (e.g., taking medicines ie thorning
near where they have a morning coffee), the usémily
members as a memory aid (e.g., wife sending tessages),
and the use of artifacts (e.g., pill boxes and alglgralarms).

Our literature review indicated that previous reska
identified similar challenges and practices fronscanewhat
different demographic, elders living in assistathlj facilities.
For example, Palen and Aalgkke [12] conducted densive
ethnographic study investigating the medication agament
practices of elders living within the Danish heedtte system
who received daily visits from healthcare worketeir study
found that elders devise their own medication mansmnt
practices that rely on the spatial features ofrtheimes, the
temporal rhythms of their days, as well as theinegtthat use
places and times to help recall and prospectiveengoering.
In the present study, we also identified similaagtices from a
different demographic: middle-aged and elderly Aiczars
living independently in their own homes. We claimerefore,

that several of the distributed cognitive behaviouslined in
[12] can be extended to this demographic.

However, we identified a number of additional piced
and attitudes from our participants which we balistem from
increased autonomy and independency compared teldbes
in [12]. By focusing on their autonomy, our workirys
additional implications regarding the use of in-leohealthcare
technology. We discuss some of these implicatiahsvia

A. Needs for reminders with flexibility and customifigb

Although the general needs of medication reminderse
discussed, it seems that our participants shovitte fieed for
rigid reminders that push alerts for every medisabased on a
fixed schedule. As indicated during the focus gropeople
felt that receiving reminders for every medicattbry take as
well as responding to the reminders would be maseugtive
to their lives than helpful. In addition, they eggsed that their
potential use of a reminder system would be limieedertain
medications of interest, including 1) medicatiomsatt they
forget in the morning or in the evening, 2) medaat with a
complex regimen (e.g., one that is taken everyrotta or
throughout the day), 3) new medications that hawgst been
incorporated into their daily routines. This inegl that as a
vast range of variation exists in their routine anddication
schedule, medication reminders need to be flexiaiel
customizable to their own needs. Central to thagibility is
the need to avoid designing prescriptive modelsiss while
offering a wide range of customization optionstfae reminder
settings [10]. For example, prescription medicadiare often
considered to be critical medications. Howeverdaes not
necessarily mean that a user needs to set a renfimidéhe
prescription medications. Instead, he/she may meedceive
reminders for less critical medications such ag-tive-counter
pills and supplements because he/she forgets takinge
medications. Therefore, a medication reminderesgsmust
allow users to select medications on their own eregardless
of their criticality.

B. Needs of information search

Related to participants’ autonomous
management and attitude, we found strong usersisnéar
technology that enables them to access informatiortheir
current medications. Some of participants repoti@dg their
own research on drug interactions, side effectd,zaailability
of generics while altering their medication intake their own
to cope with particularly complex or burdensomdmems. To
support these activities, designers may want tsiden ways
of integrating this independent research with pe'spgxisting
healthcare network. In this fashion, people cantinae to
conduct their research, while their healthcare iderg (doctors
and pharmacists) can offer suggestions or clatifina as
needed.

In the present study, we found that participantsgieed
the pharmacy to be a more trusted resource on atedis.
Participants wanted to have more advanced serttiogs the
pharmacy, such as automatic prescription refill detivery,
and they wanted updates on drug interactions, effkcts,

medication



generic drug options, and recalls or lawsuits. sdéms that
developing a home-centered health care systemrijuroction

1
with a pharmacy would be a more promising oppotyufor .
this initiative, and we argue that the TV is motdtable for 2]
delivering information or notifications from a phaacy rather
than delivering medication reminders.

(3]

C. Value of portability in medication reminders
We found that mobile phones would be the most lisefu

medium for delivering medication reminders becaokéheir  [4]
constant accessibility. In addition, they provaenore private
medium than a semi-public display such as the RPso, we
found the concept of using in-home accessoriesttehsible

and useful for delivering secondary reminders.

Portability was seen as an important attribute rof such
reminder system because it allows flexibility inmiader (6]
placement. O'Brien et al. [13] found in their etgraphic [7]
study that interaction with technology is a managetivity in  [€]
domestic environments, and this management is lgltisked
to relationships with others in the home. This nsednat q]
designers of future interaction systems in domestié
environments need to reflect on the managed natire
interaction with domestic technology and considher broader
context within which technologies are placed. Wenfd from  [10]
our study that there is varying ownership of spait&in the
home at certain times. Certain spaces within thrmehclearly  [11]
"belong" to particular members of the householdr éxample, [12]
one of our participants who is a stay-at-home mdearty
indicated that the bedroom is the only place tieidngs” to
her. Since the specifics of which spaces belonghom differ [13]

from household to household, we argue that porthioieme
accessories allow users to best manage their grivam other
family members or visitors.
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