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FUNCTIONALITY OF MEDICATION SELFMANAGEMENT MOBILE APPLICATIONS

Abstract
Health systems and insurers alike are increasingly interested in liexpmagealth(mobile health)
tools to support patiefitealthrelatedbehaviors including medication adherence. However, these
tools are notvidely used by older patients. This stuedores patient preferences for functionality
in a smartphone application (app) that supports medicatiomselagement among older adults
with multiple chronic conditionsWe conducted six discussion groups in Chicago, Miami, and
Denver (N=46). Englistspeaking older adults (55 and older) who owned smartphones and took
five or more prescription medicines were invited to participatecidsions covered familiarity
with and use of current apps and challenges with taking -“chwity regimens. Participants
reviewed aangeof possible mobile app functions awere askeda give feedback regarding the
acceptability and desirabilitgf eachto supportmedication managementery few participants
(n=3) reported current use of a mobile app for medication suppitdugh all were receptive.
Challenges to medication use were forgetfulness, fear of adverse events, agohgiaredication
information from multiple sowces. Desired features includég a list and consolidated schedule
of medications(2) identification and warning of unsafe medication interacti¢dpsreminder
alerts to take medicine, ai@) the ability record when medications were taken. Features relating
to refill ordering, pharmacy information, and comparing costs for medicationnoeo®nsidered
to be as important for an app.

Key Wordsadherence, medicatiomobile health
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Older Adult Preferences of Mobile Application Functionality

Supporting Medication SeManagement

Introduction

Nine out of ten older L$.adults report taking prescription medications regularly and more
than a third take five or more prescribed dr(@sarlesworth, Smit, Lee, Alramadhan, & Odden,
2015; Gu, Dillon, & Burt, 2010). Despite being one of the most common health behaviors, taking
medication can be challenging for patients. A large body of literature estigated this issue
and consistently finds in ordeo take medication safely and correctly, people must interpret
complex drug warnings and instructions for use (Gellad, 2009; Kindig, 2004;1R08y navigate
varying doses and daily scheduld@sgersoll & Cohen, 2008), and maintain a regimen despite
frequent medication changéSreene & Kesselheim, 2011). While numerous interventions have
been developed and evaluated to promote medication adherence and safe usectestalogy
simple strategies are readily available to pati@dts/nes et al., 2005).

Information and communication technologies have emerged as a potential solution for
helping patients manage cplax drug regimens and access needed prescription medication
information("mHealth Technologies: Applications to Benefit for Older Adults,” 2011; Mistry
al., 2015; Park, HowiEsquivel, & Dracup, 2014; Steinhubl, Muse, & Topol, 2013). Smartphone
appliations (apps) in particular have been heralded for their ability to provide health support
through individual customization, compatibility with boedswarable sensarsand realtime
information exchangéChatterjee & Price, 2009), especially in the contxthronic illness
(Goldberg & Levy, 2016; Heintzman, 2016; Parmanto et al., 2@&Ypite their promise, many

health management apps fail to be patmttered. A recent review of the usability of medication
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selfmanagement smartphone apps found that although over 14,000 apps were available to
download, the most highly rated apps lacked key functionalgigsh as assisting patients with
organizing their medication regimen, checking for drug interactions, or documergdigation

use which may supponlderadults to safely managemplexdrug regimeng¢Bailey et al., 2014)

Perhaps more problematically, many smartphone apps have not been designed with the
older patient in mind. Although older adults have historically delayed the adoption of new
techrologies, recent national surveys have shown that smartphone ownership is rising rapidly
among this populatiofArcher, Keshavjee, Demers, & Lee, 2019lder adults are more likely
to be prescribed multiple medications, are at risk of cognitive defatitbare at greatest risk for
adverse, medicatierelated outcomegField et al., 2001; Housley, Stawicki, Evans, & Jones,
2015; Marcum et al., 2012[Ensuring that health management smartphone apps are designed to
effectively support prescription medication use among this population is essential.

While some studies have found older patients have positive views towardsrbkda#d
smartphone apg$rindrod, Li, & Gates, 2014; Mercer et al., 2015; Parker, Jessel, Richardson, &
Reid, 2013), there is limited evidence pertaining to the use of apps to support medication
management among older adults with complex drug reginiéns study sought to obtain input
from older adults with multiple chronic conditions and taking multiple medicategarding a
series of app featureRather than testing an app prototype, this study explored participants
reactiongo individual app featuresnd encouraged participantssioggest edits or adjustments to
enhance a feature to be more relevant to theidsddese findings can be used to inform the

future development of mobile apps to meet the specific needs of this population.

Methods



FUNCTIONALITY OF MEDICATION SELFMANAGEMENT MOBILE APPLICATIONS

Recruitment

Participants were recruited from general internal medicine clinics in GhidagMiami,
FL, and Denver, CO either with flyers or through participation in prior studigsts=describing
the study were posted in clinics at each of the ,stes interested patients were asked to contact a
researcher to learn more about the study. In addigoryitment letters were mailed to participants
from prior studies who agreed to take part in future research. People wiie dithey werg1)
age 55 or older,(2) Englishspeaking, §) smartphone owners, an@) responsible for
administering (eitherotthemselves or another person) at least five daily prescription medications.
A researcher assessed participant eligibility and availability, andiglieliediscussion groups at

each site.

M easur es

Participants completed two separate survas and postdiscussion groupThe pre
discussion group survey was administered by an inteeriewth measures includg socio
demographic characteristicge, sex, race/ethnicity, education, work status, and income), medical
history (number of daily prescription medications and chronic conditiand)use of technology
(ownership of a cell phone, use of a text message plan, use of email/internet orphmsraart
Interviewers also assess participahesalth literacy through the Rapid Estimate of Aduderacy
in Medicine (REALM) The REALMconsists of a list of medical words that participants are asked
to read aloud and is graded on pronunciation accuf2ayis et al., 1991) Participants are
categorized as having adequate literacy ski®%sh(grade reading levglmarginal literacy skills

(7th-to-8th grade reading levebrlow literacy skills £€6th grade reading level). At the conclusion
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of the discussion group, participants were asked to briefly rank tfigedpatureshatthey found

mog desirable.

Procedure

Prior to discussion groups, interviewers administered thdipoeission survegnd health
literacy assessmenthe discussions were led by one moderator (MW) with support from study
authors (AP and LB). To begin, oldadults were asked to describe difficulties they faced when
managing multdrug regimens and their strategies to support medication use. Thewlg@re
asked about their experiengath apps for medication support. The second half included a
discussion ofwenty-onefeatures that could be included in a medication management app. The
facilitator presented the features one at a time to the group and encoladggoapts to review
and comment on the perceived value of each feature. They were also asked to suggest
improvementsor alternative featurdtat would support safe medication use. At the conclusion of
the discussion groups, participamtsmpleted theostdiscussion survey dieature preference
ranking. The study lasted approximately one hour and participants were compensated. The
discussions were digitally recorded and transcribed by the study fEaenNorthwestern

University Institutional Review Board (IRB) approved these study procedures.

Features

The features presented to the growpse infamed bythe conceptual model of medication
selfmanagement which highlights the steps involved in successful medication taking (f
understand, organize, take, monitor and sustain) and is founded upon principles identibétl in he

literacy researcliBailey, Oramasionwu, & Wolf, 2013). This model, coupled withfthdings
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from the review of medication apps available for downl(Baliley et al., 2014)served as the
basis for the choice of features.

The featuredell into six domains: medication education, regimen identification, refill
management, provider and pharmacy information, reminders and alerts, and cost cosparis
Medication education features involved the ability to access additionato@dw medication
information within the app (individual medication information) or link to external, more
comprehensive drug information (national drug database) generate warnings based on the
patient’s medication list (drug interaction warnings). Regimen identificatiorbdgigs included
a list of current prescriptions (medication list), past prescriptions (prescript&iory) and
additional options for the lists (add photo of pill, add medication to list by barcode Beiti
management features consisted of feateresiring prescriptionaere refilled on time through
appgenerated reorder reminders (refill reminders), the ability to ordiis rigffrough the app
(prescription refill) and extra options for refill orders (refill by barcode scan, check order status,
and transfer prescriptig). Provider and pharmacy information features enabled patients to take
notes about encounters with doctors (doctor visit information) as well as store &arfd feea
contact information of doctors and pharmacies (doctor information, find a pharmacynapiha
information). Reminder and alert functions notified patients when they needed to take the
medications (medication alerts) as well as enabled caregivers to receive the iragars as
the patient (caregiver alerts). Cost comparison featutpedpatients identify the most affordable
options through comparing medication costs (drug prices), searching for avaitat#dacg
medications (generic medication recommendation), and the ability to seattie forwest cost

prescription (lower cost prescription lookup).
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Analysis

Descriptive statistics were summarized for segonographics and health characteristics.
Participant selfeport of mobile phone use including frequency of use of texting, email, internet
access, general mobile app, and mobile apps used for medication management was figscribed
the sample.

Thematic analysis was used to identify patterns within the discussion gro{p rdata &
Clarke, 2006) Transcripts and researcher notes from the groups were read several times by two
independent researchers (LB akid), and initial coding began when they were familiar with the
data. Each researchaeoted if participants tended to reach consensus regardindetitares
described. Then, each researcleemsolidated participants’ responses in discussitn
representive, descriptive theme3he consensus anitheme determinatiowerediscussed with
the wider research team to confirm agreenasat modifications were made. LB and Aésumed
codingof all datawith the finalizedanalysis plan

Desirability of the features was defined as the frequency in whicHeaitine was selected
asamong the participants top fivehe percentage of participants who chose each feature as among

their top five is reported with the highest percentages deéiagldde most desirable.

Results
Participant Characteristics
A total of 46 adults participated across six discussion groups in Chicago (n=19), Miami
(n=15), and Denver (n=12). Two discussion groups were held at each site. Asishiae 1,
61% (n=28)f participants were white, 30%=14)were maleand 11%(n=5)had marginal health

literacy skills. The mean age was 65 years (SD=9) and(88%8)had less than ayear college
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level of education, and 44%=20)had an annual household income <$50,000a@mage, study
participants were managing sewdaily medications (SD=3) for themselves or others and had 3.3
(SD=2.5) chronic conditions. The most common chronic conditions among participantsgiere
blood pressure (n=33), high cholesterol (n=29), heart disease (h=12) and cad@¢r Niost
participantgn=39) reported using mobile apps one or more times d&dyo. A minority (n=3)

of respondents reported using a mobile app to support medication management.

Medication Challenges

Quotes illustrating common themes emerging during discussion groupsederiisable
2. Patrticipants reported confusion with frequently changing medicatiasding the name,
indication and pill appearance. They worried about unknown contraindications for their
medications and the potential for adverse events. Another major concern wak tifeadverse
events resulting from double dosing. For example, participants reportedftiejorgot if they
had taken their medicines earlier in the day and worried about the conseqofesiapping doses
or doubledosingwith one patient smmarizing these concerns, &he unknown if you miss a
dose, how close to the next one can you take italways kind of traumatic when that occurs, do
you skip it entirely or does it not matter?’

Managing information and communication between multiple providers and cnegias
difficult for many patients, with one participant stating “if you see multjaetors, they might
not know everything you are takirigMlany had dual roles as patients arategivers to others
requiring them to manage the information of others in addition to theix Bana small number
of participantsrefills of multiple medicabns were unsynchronized, frequent trips to the pharmacy

were viewed as a burden.
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Recommended Features.

Across the six domains, twertne features were presented to participants and discussed
across the groups. Patient prefereraasrged in the discussion of medication education, regimen
identification, reminders and alerts, and caregiver involvement. A summary @sthlesrof the

survey by feature is available in Table 3

Medication education. The most valuable featurevas that the app could search
medication lists and dosing schedules and generate impuspexarnings when applicabls
one participant statetlif |1 could type in my new medicine and it would say [do not] take with my
current medicine...thtavould be a nice thing to haveMany participants favored the ability to
choose a medicine within their list and be directed to-#e#&dow medication information within
the app (ex. indication and potential side effects). Participants dioin&ider a featurknking

their medication$o a comprehensive, external drug information resciorbe desirable.

Regimen identification. Nearly half of participantgn=22) found a list of their current
prescription and neprescription medicines highly desirablehe samplavas divided between
patients preferring to manually enter the information themseleesdirectly importing the
information from a health source (either their insurer, proyidehealth record)Participants
favored direct imporif theinformation could be updated in real time axgressed concethat
manual entry would be time consuming, with one participating “most people wouldn’t take
the time to do thdt Those who favored manual entry were concerned adomutracy privacy,

and wary of potendil technology glitcheRRather than trust the app, one participant stated “l only
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trust myself.”All patientsagreedediting the medication list after consulting their doctor would be
critical. Features such as importing information by barcode scan, pictures of pills ardiatco
previous prescription were discussed less among the groups and werwesdlfiectedium to low

desirability

Remindersand alerts. A programmable alarm serving as a reminder to take medications
was the thirdmost highly desired function chosen in the top five by 41% of particigant®).
Participants mentioned additional opticsch aghe ability to “snooze” the alarmould improve
the featureA common opinion was that the alarm shoulcchstomiable, such as replacing the

audio alert with a vibration for those with limited hearing.

Medication daily schedule and documentation of taken doses. Participants wanted to
“check off” the medicines as they took them in order to document which medicines thakdrad
One participant suggested this feature could assist specifically with coragimens if you are
taking sevenmedicines in the morning in a handful, you would want to be able to check them all
off at once” This featurecould serve as a referender which medicines they took and could
alleviate their concerns about missed doses or accidental double dbsgglso favored having
their medication schedule categorized into “time bins” for morning, noon, evening, dndde
However, participantagreed the schedule must be customizable to the exact times they took their
medicines (i.e. morning set for 8anals one participant described this‘lasing able to program

it to my needs and schedule.”
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Caregiver involvement. There was variable interest in a feature enabling caregivers to
receive the same alerts as those they caredridrthis was not chosen with high frequency among
participants in the final survey. However, among interested participardafing irapp
permissions to share informatiovas desirable to ensure pigtyaSome suggestesharing access

with healthcare providers or health professionals in emergency situations.

Refill management, Provider/phar macy information, and Cost comparisons. Features
associated with refill managememptovider/pharmacy informatioprand cost comparisons were
not significant topics of debate during the discussion groups. About one third of parsi(mgarm)
wanted anotification when due for a refjland 28%(n=13)wanted torequest the refill through
the app. The additiondhreerefill features were chosen in the top five among onrl3%0 of
participantsMany participants felt their refilprocess was already streamlined

Space dedicated to storing information discussed during doctor’s visits was chosen in the
top five by30%of participants (n=14)No participants desired contact information for pharmacies
or the ability to search for a pharmacy. The cost comparison options were only ch@Sei8bYy

of participantsas anong the top five features.

Discussion
In this study, we examined older adult patients’ attitudes about managing medigétio
a smartphone app and identified their preferences and desired features. plesosatder adults
who were all contending with significant regimen complexity, tbitracceptable to use a mobile
app to support medication use and believed it could help overcome many of their caityent d

challenges. The most desired features were drug interaction warningen@ehensive
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medication list including neprescriptionmedicines, reminders to take medication, reminders to
refill medications, and links within the app to additional medication information suctieation

and potential side effects. The majority of the patients at the time of interviemohgelt used an
app to manage their medicindsjt they were familiar with mobile technology. As the rapid,
upward trend in smartphone use contin(®scher et al., 2014)our findings may help those
considering using app interventions in older adults to prioritize the features thedsathalr unique

medication challenges in this population.

Many of the barriers to proper medication sednagement described by adultsounr
study are well known in the adherence literature including forgetfulness (bd#rnis of
remembering to take a mediciaed recall of medication taken earlier) atfficulty organizing
multiple medications that frequentlghange (Yap, Thirumoorthy, & Kwan, 2016)These
challenges are particularly salient among the elderly, who higbyerrates of multimorbidity
and complex drug regimens, asithultaneouslyontend with decreasing cognitive capacities as
part of the natural aging procedgira, Lorenzo, Guilabert, Navarro, & Perdover, 2015). The
use of mobile apps may be a powerful tool to minimize the cognitive burideredication
regimens which these results support. It is possible utilizing such an app in this poprdatd

improve adhererg; reduce medication errpend achieve treatment benefits.

Technologydriven interventions have shown promise to support diseaseaatigement
in recent years. Some usability testing among older adults of smartphone appsimaetailed
in the literature for promoting exercig&ing et al., 2013)cardiovascular medication management
(Lee et al., 2014), and seffanagement of multiple chronic illnesg&siiman et al., 2015). Even
basic mobile functions such as medication reminders have just recently been fouratlyo gre

improve adherence and other health outcofRask et al., 2014; Pe+kloore et al., 2015)Other
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electronichealth platforms that collect clinical characteristics, medication hist@messupport
medication reconciliation have thbility to reduce medication errdisllison et al., 2014; Pevnick

et al., 2016and detect potential drug interactions to prevent adverse drug édegtgorth et al.,
2014; Mueller, Sponsler, Kripalani, & Schnipper, 2012pplications combining these
functionalities of medication remindemedication history records, and the ability to generate
drug interaction alert&re promising options for addressing safety concerns and medication
adherencéSarzynski et al., 20170 addition, with increased uptake of patient portals that provide
remote linkage to one’s medical record, many of which now include a mobile platform, our
findings could inform the design of these technology interfaces to promote patgagement

and safe medication use.

Despite the considerable volume of existing medication management apps andethe lar
potential market, uptake by consumers has been variabtair sample of smartphone owners
who found a selmanagement app acceptable, only 7% reported ever using do agmage
medications. At the same time, engagement of older adults in the development aggtesass
is rarely detailed and oftemeglected altogethdBailey et al., 2014)This likely results in apps
that do not adequately meet the needs of individuals, improve behaviargprove outcomes.
Grindrod and colleagues investigated the usefulness of mobile apps forchldlemath regard to
medication adherend&rindrod et al., 2014)The author’'sconcluded mobile apps may indeed
benefit more elderly individuals if theglearly demonstrate the potential to remedy a present deficit
experienced by the older patient in their seinagement role, a finding consistent with mobile
health literaturéKruse, Mileski, & Moreno, 2017). In addition, they fouolder adults benefited

from additional orientation and training to the app. This is critical from a healtmsgstspective
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as these tools can likely address the unmet needs of many older patieciisidali practices may

need to “onboard” individuals to these new tools.

While not directly studied here, it may also be in the interest of app devetopest only
include older adults but other keyakeholders €.g. clinicians, pharmacistsor insurers)
throughout the design and testing of afgpsi&ke them more patiertenteredMercer et al., 2015)
The majority of the literature of smartphosygpsfor managing medications tests the feasibility of
their use but stops short of a full evaluatidio. gain a better understanding of the ldegn
effectiveness of these apps, pilot trials need to be done with older adults who experience these

mobile tools over time.

Our investigation has clear limitatianrSommonin qualitative research, this study relied
on a smaller sample to gather data. We were not powered to examine differemets@émpes as
they might relate to characteristics such as income or health literacy.mple seas also English
speaking with higher levels of health literacy, which limits generalizabilitywéver, tlese
demographic chacteristicscould be a reflection of actual older adult users of smart phones as
education and health literacy skills are strongly correlated with socioecostanisOur findings
may not reflect the preferences of older adults who are not smart ptenseand who may need
more training to understand the benefits of these mobile &pssgroup had an average regimen
of sevenmedications andhreechronic illnessesThese findings may not apply to older adults
taking fewer medicines and/or having fewer chronic conditiémsally, this study was not
intended to test the acceptability of a specific app prototype against aéneatves (i.e. patient
portals, simplemartphone alarms), therefore we cannot draw conclusions abadrttparative

benefits of thesdifferentoptions.

Conclusion
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The capabilities of mobile technology and smartphone apps provide potential fon@ssis
older adults with multiple chronic conditions to manage complex drug regimbissstudy was
able to identify preferences for the most desirable features that shoulclumbed in these apps.
Future research should aim to test smartphone apps with larger, more diveres sathglinical
outcomes to determine the effectiveness of smartphone medication management ap@non pati
health. In the end, the value of any of these mobile health tools may depend on thefdagtde

sought throughout their development and testing among target aeglienc

Competing Interests: We report no conflict of interests.
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Table1l. Sample Characteristics (N=46)

Variable n (%)
Age, mean (SD) 65 (9)
Male 14 (30)
Education
Less than college 18 (39)
College graduate 28 (61)
Race
Black 12 (26)
White 28 (61)
Other 6 (13)
Income
< $10K 3(7)
$10K—-24.9K 8 (17)
$25K—-49.9K 9 (20)
> $50K+ 26 (56)
Employment Status
Full-Time 6 (13)
PartTime 8 (17)
Unemployed/Retired 32 (70)
Health Literacy Status
Marginal 5(11)
Adequate 41 (89)
Comorbidities
0 24
1 11 (24)
2 9 (20)
3 11 (24)
4+ 13 (28)
Chronic Disease
High blood pressure 33 (72)
High cholesterol 29 (63)
Cancer 12 (26)
Heart disease 12 (26)
COPD 10 (22)
Diabetes 7 (15)
Other 11 (24)
Site
Chicago 19 (41)
Miami 15 (33)
Denver 12 (26)
Number of medications. mean (SD) 7(3)
Technology Use

Smartphone use

44 (96)

17
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Application use 39 (85)
Uses app to manage medication 3(7)

18
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Table 2 Selectquotesabout medication challenges and suggested features

Challenges
Dosing

Manual Checking

Contraindications

Changing Pill Color or Shape

Refills at the Pharmacy

Desired features
Medicationinteraction Warning

Double Dose Warning

Comprehensive Medication Lig

Reminder Alerts

Caregivers

‘I have a [pillbox], but | just take it and use it one per day. My prokiken

| stick all the pills in there for one day and | take it all at one tinari't
know what time they are supposed to be taken, how they are supposed to
be taken. If | remember, | take them. If | don’t remember, then | just skip
a day.’

‘The unknown if you miss a dose, how close to the next one can you take
it...its always kind of traumatic when that occurs, do you skip it entirely
or does it not matter?’

‘Sometimes when | can’t remember [if | took my medicine], you know
what | have to do? | empty out the medication and count them, and then
count the days.’

‘If you miss a pill or if you take an extra pill... that [can] cause a really
bad reaction.’

‘Sometimes you need to take them before or after a meatlithid a

certain amount of time you have to take one and then the other”

‘When they change the color or shape of the drug once I've been tak

a while...All of a sudden it's a different manufacturer, I'm not used to the
name’

‘| have to struggle with the issue...with the pharmacy continually
changing suppliers...’

‘Having to go to the pharmacy every 30 days for refills and not being
able to get them lined up so they pop up at the same timecanddio one
trip’

‘If I could type in my new medicine and it would say [do not] take witt

my current medicine...that would be a nice thing to have’

‘| once had a bad reaction and my hemoglobin went down to 3.5...s0 that
could have been flagged’

‘| don’t know if there are rules somewhere [about taking too much
medicine], but that should be put in there.’

‘You just have medications/prescriptions, you don’'t have anything for
my vitamins, that | would like to add, so | would like to click on another
button for that’

‘I would want to be able to remove a medicine. Sometimes you take a
medicine and it isn’'t working for you and they have to swittd é
different one’

‘What if you had a pill history...if you switch a pill it would store the
change and the date’

‘When you go to different doctors and they don't all know the
prescriptions you are taking and if you don't tell or show them, they
won’t know

‘I might have a senior moment and forget about it, and | can have [a]
reminder in it, to go ‘hey, go take your medications.’

‘If you are taking sevemedicines in the morning in a handful, you would
want to be able to check them aff at once’

‘I would want it to let me know when I've missed taking my medicine’
‘All of a sudden you get so old and you have a caregiver in your hous
taking care of you and she can go to the app and see exactly what you
should be taking and I think it's important’

‘My wife had a stroke, so | carry around a list of the meds she takes and
she carries around mine’
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Table 3 App features and desirability indicated by percent of sample who listenldeahong their top five

Participants who
rated featurein Top

Five
App Feature by Domain Description n (%)
M edication education
Drug interactions Warning is generated when app identifies two 25 (64)
warnings medications or doses that may cause interactions
Individual medication  Important needto-knowinformation, such as name, 16 @35)
information indication and common side effedts each individual
medication should be accessible through the app
National drug database Information in the patiefs medication list is linked ta 4(9)
national drug database with maemprehensive
informationsuch as rare side effectsamverse event
reporting
Regimen identification
Medication list List of current prescriptions and OTC medicines 22 (48)
Add photo of pill Image of the pilstored in the app and linked with 12 (26)
medication name and information
Add medication by Ability to scan QR code on product or prescription to 11 @4)
barcode scan import information into app
Prescription history List of prescription history 7 (@5
Refill management
Refill reminders Notification sent when it is time to refill medication 17 @7)
Prescription refill Ability to order a refill of medications from the app 13 298
Refill by barcode scan Ability to scan QR code on prescription to ortles 6 (13
refill
Order status Ability to look-up in realtime the status of the refill 4(9)
order
Transfer prescriptions  Ability to send a prescription from one pharmacy to 4(9)
another
Provider and phar macy infor mation
Doctor visit information Recordnotes fronduringdoctorvisits 14 30)
Doctor information Record contact information for doctor 10 22)
Find a pharmacy Ability to find pharmacies close by in an unfamiliar ar 0 (0)
Pharmacy information Record of pharmacy contact information 0(0)
Remindersand alerts
Medication alerts Notification sent at the time the patient is supposed t« 19 @1
take medications
Caregiver alerts Caregiver able to receive the same alerts (reminders 5(11)
take medications or order refills) as the patient
Cost comparisons
Drug prices Ability to view and compare prices of similar drugs 8 (17)
Generic medicine When a generic medicine exists, app notifies patient 7 (15)
recommendation cheaper option is available
Lower cost prescription Ability to search for the lowest cost prescription 7 (15

lookup
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