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ABSTRACT

Background/Objectives: Collecting clinical data from older emergency department (ED)
patients is an important but time intensprecesshat may be expedited by tablet computers.
We estimaite the proportion of older EDipats willing and able to use a tablet computer to
answer questions.

Design: ProspectiveED-based crossectionalstudy.

Setting: Two U.S.academic EDs.

Participants: Patients aged 65 years and older.

Measurements:As part of screening for another study, potentiadlg participants were asked if
they would*bewilling to use a tablet computer to ansigintquestions instead of answering
guestionswerballyA custom user interface optimized fdder adultavas usedTrained
research.assistants observed study participants as they used theAhllitgtto use the tablet
was assessed based on need for assistance and number of questions answered correctly.
Results: Of.the 365 patients who were approach@d8(68%) were wiling to answer screening
questions . ®these 121/248(49%) were willing tause aablet computer. Of those willing, 91
patients(75%)-were able to answer at least questions correctly, arRb (29%) did not require
assistance. Onl{4 (126) were able to answer @ight questionsarrectlywithout assistance
Pdientsaged 6574 years and those reporting use of a touchscreen device atdelistwere
more likely.to be willing and able to use the tablet computer. Among patients with ny or onl
mild cognitive impairment, the percage willing to use the tablet was 45% and the percentage
answering.all'questions correctly was 32%.

Conclusion:in,this sample of older ED patients, approximately half were willing to provide
information using a tablet computer lmurtly a small minority bthesepatientswere able to

correctly enter all information without assistance. Tablet computers may provide an efficient
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means of collecting clinical information from some older ED patients, but at preiidre
ineffective fora significantportion of this population.

Key Words: elderly, emergency departmedata collection, aged

INTRODUCTION
Older-adultsn the United Statesiakeover 20 millionemergency department (ED) visits
annually* Manyolder adults have unrhand often undiagnosed needs that negatively affect both
quality of life andhealth outcome$® Developing tools to efficiently identify and address these
needs is aspriority of geriatric emergency medicine reséar€ollectingaccuratelinical
informationfrom older ED patients vital to these effortsbutit is alaborintensive process.
Mobile computing devices with a touchscreen interface have the potential to reduce the
time requireddf ED personnel in collecting clinical information from older patients. These
devices havéeen adopted farollecting information across a wide variety of commercial
setings ineluding healthcay@and he feasibility ofthis approacimas beemlemonstrated in the
ED.® primary ‘eare,and specialtglinics® ° with accuracy comparable to patiertmpleted
paper surveyS ™ In the ED, these interventions are acceptable to patignts? with over 90%
of adult ED*patients preferring a technology-based approach in one*$arty93% reporting
comfort using a computer for an alcoliske reductin progrant* However, older adults differ
from younger adults in regard to their familiarity with the use of electronic devices and also in
the prevalence,of physical and cognitive impairments which might mage desicedard to
use. Althouglithas ben demonstrated that patients withd dementia® arthritis** and visial
impairment® canlearn tosuccessfullyse tablet computer)e extent to whicllder ED
patientswho have not received specific training are willing and able to use such devices to
provide clinical.information isinknown.We sought to estimate the proportion of older ED
patientswho,were both willing and able to use a touchscreen tablet computer to provigesansw
to basic demographic and clinical questions.

MATERIALS AND METHODS
Study Design, Setting, and Selection of Participants
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We conducted arosssectionakstudy of adultaged 65 years and oldeeceiving care at
two academi&EDs (The University of North Carolina, Chapel Hill, North Carolina and Cooper
University HospitalCamden, New Jersey) the United States that serve a racially and
economically diverse population of older aduli®’s were located in two different regions
(Southeast.and Northeast). The primary purpose of the study was to obtain estirtiegtes of
proportion-of older ED patients who were willing and able to use a tablet camppi®vide
clinical information.Enrollment occurred between 9 a.m. and 9 genen days a wed&r a
period oftwo'months at each sitPatientsaged 65 years and oldeere icentified by review of
each ED’selectronic tracking boardPatients were excluded if they were critically ill, had altered
mental statusywere on a psychiatric hold, or did not speak Engéibnts were considered
critically illif'their emergency sevdy index triage score was one or based on the judgaient
the treating emergency providédtered mental status was considered present if the patient had
a chief complaihof altered mental status, confusion, or delirium; a cognitive test was not used to
determine eligibility (The Six Item Screener was collected on a subset of patients, but this
informationswas collected after the tablet was offered to the patient and was not used as an
exclusioncriterion) The study was approved by the InstitutionaViBe Board at both sites
Data presented here were collected as part of an assessment of eligibility for another study
assessing-accuracy of sedported ability to complete a simple mobility td5Rccordingly, all
patients in this sample had verbadypressed a willingness to be screened to determine
eligibility to be in a study. Consent to participate did not occur until after the tablet questions
were offeredto,patient and consent was not a requirement for inclusion in this study.

Data Collection

Data were collected by research assistants (Ri&si-person interview Prior to
beginning.the study, RAs were required to complete traimrmgjnical research and demonstrate
understanding.of the study protocol. After this training, each RA was obserteeldhydy
investigator. until b or she demonstrated proficiency.

Eachpatientwho agreed to answer screening questwas asked*Are you willing to
use the tablet.,computer to answer these questiomsi2terminaf he or she was willing to
answereight questionsn a tabletPatients were not informed that this was a key question in the
study. Rather, the question was presented as ‘We need this information, are you willeng to us
the tablet?’ For patients who agreed to use the tab&firsttwo questios weredesigned to
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ensure that thpatient could use the tabletge mark the letter C)The next lhree questions
assessed basic demographic informafi@n, age, gender, and racéhe final tiree questions
assessed orientatione(, day of week, month, and yeaH) patients were not willing to answer
guestions_using.the tablet, the relevant questions were asked verbally. Atldjtadrthe end of
each surveys.each participant who was willing to attempt to use the tablet wag hskedshe
would prefer to'complete surveys such as ours v@enson interview or via tablet computer.
Tablet computers were chosen for data collection because they are small, pamthble
lightweight."Additionally, because there is no physical keybatisigasier to clean than a
conventional laptop computeablet computers were sanitized after each use with altaiseld
disinfectant wipesT hree tablets were used to collect data in this study: one ASUS Transformer
TF101, one‘Apple iPad Mini, and one Applgeneration iPadlablet questionsvere presented
and patient responses were recorded using an online survey instrument (Qualtrics, targvo, U
Responses werbentransferrednanuallyto a secure database (REDCap).
Outcomes.and Analysis

Theprimary outcomesvere willingnessand ability to use a tabletillingness to use the
tablet was determined based on the patient’s yes or no response to thquadiedeguestion.
Ability to'usea tablet was characterizbg a) use of the tablet withoussistance, b) answering
at least six*of the eight assessment survey questarnsctly, c) answering all eight questions
correctly, and d) answeriral eightquestions correctlwithout assistancd he RAs observed
each patient the entire time they usiegl tablet andhdicated whethepatients needed assistance
to operatethevdevicExamples of assistance includib@ RAholding the tablet for thegtient
reading thessurvey to thmatient or explaining to the patient how to scroll down on the screen to
see the next questioRAs wereinstructed not t@enter responses on behalf ofipats or tell
patientshe answer to a questidire. this level of assistance was not allow&#Bgardless of
whether the patient was willing or able to use the tabletRcollected information abowach
patient’sprior.experience using computing devices.

The Sixltem Screener for cognitive assessment was administered to a subset of patients
in this study*A,post-hoc subgroup analysis was conducted on the subsaienitp with aSix-
ltem Screenescore of 4 or more, indicatimgp or mild cognitive impairmertt

Results are reported agedians and interquartile rangegercentages with 95%
confidence intervals overall, by sociodemographic characteristics and by priouexjms
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technology. The Chsquared test was used to examine differences in willingness of specific
patient subgroups to usgabletcomputer Results significant at the p<0.05 level are reported in
the results without adjustment for multiple testirgssuming that around 20% of study patients
would be both willing and able to use the tablet for data entry, enrolling at least @f@spat
would provide,us with 95% confidence intervals (Glgthin 5% of the point estimat®r the
percentage, of patiemwilling and able to use the tableill data analysis was conducted using
STATAM4.0(StataCorp, College Station, TX).

RESULTS

Of the &5 patients who were approached, 248 (69%) were willipgtocipate(Figure
1). Of these248 patientd 21 (49%; 95% CI 43-5504vere willing to use a tablet to answer the
guestionsOlderpaientswere less likely to agree to use a talet0.002 Table 1) Paients
who reported using a computer or touchscreen device at least once a week wetketpdce li
agree ¢ use a tablefp&0.001).

Ameongrthe 121 patients willing to use a tablet, the median completionveastree
minutes (IQR*¥ minute, 50 seconds minutes, 5 secon9% (%% confidence interval (Cl)
21-37%)chd.not require assistances% (95% Cl 67-83%pnswered six or more questions
correctly,.32% (95% CI 2349%)answered akightquestions correctlyand 129%95% CI #
19%)answered all questions correctlythout assistancePatientsaged 85 years and older took
more time to answer the questionbeTpercentage of participants who answerefitbe3
guestions eorrectly was higher among whites than blacks (p=0.02), and higher among those who
reported weekly use of a touchscreen device than those who did not (p<Qrééls.2)Oof the
initial 248 patients who agreed to answer questions, only 39;(32% CI23-40%) were both
willing to use the tablet and able to answer all 8 questions without assistance.

Overall,87% of paientswho used a tablétdicated they were willing to use a tablet
again for data.entry. However, if given the choroere of those who used a tablet stated they
would prefer@ verbal intervie\ir4%) rathethantablet entryin the futureThe preference for a
verbal interview was particularly strong among individuals 85 yearsldied ©3%).The
majority of paients indicated they “liked” using the tablet computer for data ent§6§71
However, 16% were neutral and 13% dislikesthg the tableincluding nine(8%) participants
who indicated they “strongly disliked” it (Figure 2).
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Of the 248 patients who participated in the study, 153 had cognition assessed with the Six
Item ScreenerOf these 153, 140 (92%) had a score of 4 or more indicating no or mild cognitive
impairmentand 85 (560) had a score of 6/6. Among the 140 patients with no or mild cognitive
impairment only, 63 @5%) were willing to try to use the tablet and only 20 (32%bhe 63
answered allabletquestionscorrectly (Appendix Tables 1 and 2). Further, in this sulb$et
patients with ne or mild cognitive impairment, only 56%patientsentered an age using the
tablet computer that matched their verbadported age. Mogtf these patient&82%)would be
willing to use a'tablet again to answer questions,daitvith the entire sampliae majority

stated theyvould prefer to provide information byerbal interview (78%).

DISCUSSION

In thissampleof ED patients aged 65 years and older, approximately half of patients
approached for participation in the parent stwaye willing to use a tableAmong the willing,
the majorityrequired assistanée completng the questionnairend were unable to answer all
eight questions correctlfPatientfactors associated with better performance included younger
age, white'race, and prior technology U3eerall, patients ked using the tablet for data entry,
but the majority would prefer a traditional fateface interview in the futuréur results are
consistentwith prior studied patient data entry using tablet computers which observed
decreased data accuracy with increasing age as well as differences based on race and prior
technology.usé.’

Wefindithatonly 51% of older adults were willing to us¢adletand that, of those,
many haddifficulty providing correct responses with 32% correctly answering alionses
Among patients with mild or no cognitive impairment, only 45% were willing to try to use the
tablet and.only 32% answered all questions correctly. Among the subset of patientsr&ho w
cognitively.intact, only 56% correctly reported their age, sugggthatthese patientsad
difficulty using.the tableto enter this informationThese findingsndicate the presence of
substantiabarriers tancorporation of this technology in the routine care of older adults.
Observed reasorisr patientsmarkingthe wrong answer included difficulty touching the desired
spot on the screen and difficulty getting the tablet to register when they touchekére sc
Additionally, in some cases it appeared the patient had difficulty in reading the qumestohd
nat feel comfortableaskng the RA for assistancén our sample, those aged 65 to 74 yeagsew
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morewilling to use a tabletess likely to require assistance, more likely to get answers right, and
more likely to state they would be willing to use this technology agamnlar to previous
literature™ these differences based on patient age may repregessircomfortwith and
exposure to handheld technology among the young-old as this age group was more likely to use
technology.weeklylt is likely thatthe observed unwillingness or inability of many older old
patients to,use tablet computers may be related to factors associated withragedarly prior
exposure tahistechnology, rather than age itself. Over the next two decaslibe current
middle-aged“population become older adutts likely thata larger proportion of older adults
will be comfortable with this technologylowever, other factors which increase with age such as
visual problems and loss of dexterése likely to remain presein this next generation of older
adults and'may restrict use of this technology for some individuals.

The useof tablet computers for direct data entrgdiients either for clinical
assessments or for data collection within a study has several advantageahig-agproach
reduces tim@equired ofclinical providers oresearch assistantSecondpatients are generally
more likelystordisclose sensitive personal information when answeeiiigdministered
questionghaniin a faceo-face interviev.'*%° Thus, assessments@fmmonbut sensitive
problemssamong older adults in the ED such as elder abuse or neglect, depressiorn, monmnme
medical needs may be more accurate using tablet compteirsl, the use of tablet computers
for assessmentsas the potential to facilitate broad and consistent dissemination of screening
instruments or questionnairdaurthermore, if older adults can provide accurate information via
tablet computers, patients may be able to provide paigigtied informatiorsuch as
demographie-and medical history directly into electronic health records.

This study has several limitations. First, there were slight differences between the tablets.
The devices had displays that diffedigjhtly in size, contrastresolution and sensitivity of the
screen to touchlhetwo Apple iPadtabletsoffered a zoom function within the survey that the
ASUS Transformer did npthis may have assisted patients with visual impairnidme iPad
Mini was slightly smaller, which resulted smaller final rendered text. On the other hand, the
iPad Miniwas,lighter angbresumablyeasier for patients to handkdditionally, while both
tablets had contrasting text and background, the Apple devices had dark text on white
background and the ASUS device had the oppoRits. differencanayhave affected
legibility.?* Tablet computer with large text options and e@msyse operating systems have been
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developed specifically for use by older addftslse ofsuchtabletsmay have yielded different
results Onepatienthad difficulty usingthe tablet due to long acrylic nails.d®iding a stylus
which we did not do in this studgnay make the tablet easier to use for somgepss We did
notassess level of formal educatjavhichhaspreviously been showio impact patient
performance.on electronic questionnaftésThe subjects in our study were predominantly
white, which may limit generalizability to more ethnically diverse populativvs.did not assess
for delirium?®24\which may have beengsent in some patients and may have contributed to
either unwillingness or inability to use the tabl&te only included Englislspeaking patients
seeking care between 9 a.m. and 9 p.nwatacademic EDs in the U.®/illingness and ability
to use tabletsseomputers may be different for non-English speakers atadkfoadults seeking
care inother'settings. Patients who were unwilling to use the tablet in our study wehessls
likely to use technology on a regular basis. This would not affect ouratstohthe percentage
of patients who are “willing and able” to use a tablet, but would limit the gexredysity of our
estimate of the percentage of patients who are able to use adahlete who are willing to use
it. Ourresults+tell us about relésiin 2014. At present, an estimated 18% of U.S. adults aged 65
years and older own tablets, but 49% of adults age 35-44 own tablets. It is likely that when
younger generations turn &b)arger percentage of these individuails be comfortable with
tadets and-other forms of electronic data entry than the current population of older adults.

Finally, there was neither penalty nor reward attachediiog the tablet devicén other
settings, such as satheckout lines in a grocery store or automatedceresponse systesrfor
phone callspeople make choices regarding the usthefsystenbased on penalties and
rewards Onesmight choose to use tbelf-checkout lane in a grocery stdyecause it is quicker
even though it requires moedort, but might choose to pay a premium in order to speak to a
human agent rather than endure frustration with an automated voice response syslary, S
if use of a,tablet was associated with some other improved séreiceompletion expedites
access to,a physamn), the willingness of patients to use these devices (or find someone to help
them use _these devices) might change. Similarly, penalties or rdfaaatsurate data entry
might also'influence the quality of the information obtained.

In this sample of older ED patients, approximately half tiEpgswere willing to
provide clinical information using a tablet computer but only a small pasfitimese were able
to correctly enter all information without assistaritablet computers may provide an effidien
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means of collecting clinical information from some older ED patients, but at preifielitely
be ineffective for a significargortion of this population. Nonetheless, if a substantial subset of
olderpatients are willing and able to use these deyit@guld result in a significant labor

savings faisome clinical processes aresearch studies.
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Figure 1. Enrollment and Eligibility of Patients.

Age = 65 years
(n=615)

Not approached (n=250)

Too sick (n=116)

Patient not in room (n=36)
Other (n=23)

Physician/nurse in room (n=22)
Discharged (n=19)
Spanish-speaking only (n=17)
Patient sleeping (n=13)

Not recorded (n=4)

Approached
(n=365)

Did not assent (n=117)

e Not interested (n=48)

Too ill/tired (n=33)

Other (n=19)

Not English speaking (n=8)
Family declined (n=7)

Assented to answer questions

(n=248)
T4 willing to use tablet (n=121) gnts| Not willing to use tablet (n=127) blet
Computer to'Provide Clinical Informati¢ ® D088 notknow how to use tablet (n=58)
o Unwilling (n=26)
% (95%| e Unable (n=21)
All o Does not like to use tablets (n=12)
e Other (n=7)
¢ No reason given (n=3)
Characteristic (n=248) (n=127) (n=121)
Age
65-74 years 46 (40-53) 35 (27-44) 58 (49-67)
75-84 years 38 (31-44) 45 (36-54) 30 (21-38)
285 years 16 (12-21) 20 (13-27) 12 (6-18)
Sex
Male 40 (34-46) 33 (25-41) 48 (39-57)
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Female 60 (54-66) 67 (59-75) 52 (43-61)
Race (N=153)

White 63 (55-70) 57 (46-68) 70 (59-81)

Black 27 (20-35) 30 (20-40) 24 (13-34)

Hispanic 8 (4-12) 10 (4-17) 5 (0-10)

Other 2 (0-4) 2 (0-6) 1 (0-4)
Technology use®”

ComputerS 40 (34-46) 24 (16-31) 57 (48-66)

Touchscreen device® 30 (24-36) 20 (13-27) 41 (32-50)

None 37 (31-43) 50 (41-58) 24 (16-32)

¥ Used at leastionce.a week
® Not mutually exclusive

¢ Desktop or laptop computer
9 Smart phonesortablet

Table 2. Among. Patients Willing to Use a Tablet, the Time Required to Complete Survey,

Whether Assistance was Required, and Accuracy of Data Input.

% (95% Cl)

No >6/8 All Time
Assistance Questions Questions (seconds)
Characteristic n Required Correct Correct Median (IQRY
All patients (21-
121 2% 2 75(67-83) 32(23-40) 180195)
Age
65-74 years 70 33(22-44) 80 (70-90) 32 (21-43) 160(151)
75-84 years 36 31(15-46) 72 (57-87) 26 (11-41) 183(201)
>85 years 15 7(0-20) 60 (34-86) 47 (20-73) 296(276)
Sex
Male 58 33(20-45) 76 (65-87) 38 (25-50) 180(180)
Female 63 25(14-36) 75 (64-86) 27 (16-38) 195(223)
Race
White 47 25(13-38) 77 (64-89) 40 (25-55) 176(199)
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Black
Hispanic
Other
Technology us¥
Computef
Touchscreendevice
None
Willing to usetablet
again
Yes
No
Prefeence in future
Tablet
Verbal interview

16

69
50
29

104

16

31
90

19 (0-39)
0 (0-56)
0(0-79)

43 (32-55)
56 (42-70)
7(0-16)

33(24-42)

0(0-19)
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Figure 2. Among Those Willing to Use a Tablet Computer, Responses to the Question “How
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e Using the Tablet Computer Todayl@ Indicates Strongly Disliked, 10 Indicates Strongly
Liked)?” (N=120).

Author Manuscript

This article is protected by copyright. All rights reserved



