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BackgroundBackground
Electronic reminder devices (ERD) have been Electronic reminder devices (ERD) have been 
identified as potential  component of strategies to identified as potential  component of strategies to 
improve adherenceimprove adherence11

Limited information on the effect(s) content of of 
reminders may have on adherence & selfreminders may have on adherence & self--efficacyefficacy

AremindAremind pilot project (N=8)pilot project (N=8)22::
-- 75% of subjects supported feasibility & usefulness of cell 75% of subjects supported feasibility & usefulness of cell techonologytechonology
-- Content Preferences: mix of opinions, most favored ring toneContent Preferences: mix of opinions, most favored ring tone

but many interested in receiving diverse contents (weather, nbut many interested in receiving diverse contents (weather, news, music..)    ews, music..)    

1: J Wise, et al. AIDS Pt Care 2008; 22(6); 2: E Backman  et al. ACCP Conference; Oct 19-22, 
2008, Louisville, Kentucky Poster 277. 



ObjectivesObjectives

I.I. To evaluate the To evaluate the feasabilityfeasability & content of & content of 
dynamic personalized remindersdynamic personalized reminders ((AremindAremind) ) 
over a 6 week periodover a 6 week period

II.II. To explore the To explore the effect of effect of AremindAremind on on 
adherenceadherence to antiretroviral therapyto antiretroviral therapy



MethodsMethods

Prospective,  2Prospective,  2--arm randomized pilot cohort study (beeper arm randomized pilot cohort study (beeper vsvs
AremndAremnd))

Inclusion Criteria: HIV, Inclusion Criteria: HIV, ≥≥ 18 18 yoyo, on ART x 3 mo, , on ART x 3 mo, ≤≤ 85% 85% 
adherence (SR, past 3 days)adherence (SR, past 3 days)

6 week follow6 week follow--upup

Face to face interview @ Face to face interview @ BlBl, wk 3, wk 6, wk 3, wk 6

Adherence Measures:Adherence Measures:
-- MEMS (wk 3, wk 6)MEMS (wk 3, wk 6)
-- Pill count (PC, Pill count (PC, bLbL, wk 3, wk 6), wk 3, wk 6)
-- SelfSelf--report (SR, report (SR, blbl, wk3, wk 6), wk3, wk 6)
-- Composite adherence score:  MEMS / PC / SRComposite adherence score:  MEMS / PC / SR
(Calibration to MEMS values or pill count)(Calibration to MEMS values or pill count)11

Liu H, et al. Ann Intern Med 2001; 134: 968-977



Study DesignStudy Design
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AnalysisAnalysis

Objective 1 (Objective 1 (feasabilityfeasability & content dynamic):& content dynamic):
-- Qualitative Analytic techniques (Qualitative Analytic techniques (HyperResearchHyperResearch Software) Software) 
-- ““Time effectTime effect”” of intervention (of intervention (AremindAremind) was analyzed as ) was analyzed as odds ofodds of

following scenariosfollowing scenarios listed below at wk 3 and 6listed below at wk 3 and 6

Objective 2 (effect of Objective 2 (effect of AremindAremind on Adherence)on Adherence)
-- Comparison of Adherence Measures done using aComparison of Adherence Measures done using a

longitudinal analysis based on longitudinal analysis based on Linear Mixed Effects ModelLinear Mixed Effects Model

-- Sensitivity analysisSensitivity analysis performed for the performed for the inputationsinputations of MEMSof MEMS
(calibration model based on pill count)(calibration model based on pill count)

Mess. → Resp.  → MEMS
Mess. → Resp.  → ∅ MEMS
Mess. → ∅ Resp.  → MEMS



ResultsResults
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Male, n Male, n 
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PP--valuevaluePatient CharacteristicsPatient Characteristics



Feasibility & ContentFeasibility & Content

All but 2 said it was easy  to use. All but 2 said it was easy  to use. 
Suggestions: vibrate, beep louderSuggestions: vibrate, beep louder

All liked it, 1 suggestion: add other All liked it, 1 suggestion: add other 
functions like appt remindersfunctions like appt reminders

Comments about Comments about 
TechnologyTechnology

--
All but 2 said they would like to All but 2 said they would like to 
communicate via  text communicate via  text vithvith MDMD

All except 1 like the messages but did not All except 1 like the messages but did not 
feel content was importantfeel content was important

Text to communicate Text to communicate 
with MD & contentwith MD & content

Liked texting back but most would not Liked texting back but most would not 
continue due to $$.continue due to $$.

““Made me more aware of missed dosesMade me more aware of missed doses””

All except 1 pt thought cell helped All except 1 pt thought cell helped 
reminding to take ART & take it on timereminding to take ART & take it on time

No expNo exp

Most had a cell (payMost had a cell (pay--asas--youyou-- go)go)
50% exp texting50% exp texting

AremindAremind

Good experience. A  couple said Good experience. A  couple said 
they would start using different they would start using different 

type reminderstype reminders

Continued use & Continued use & 
experience being in experience being in 
studystudy

3 pt said it did not help much3 pt said it did not help much
Some concerns about carrying a Some concerns about carrying a 

beeper (beeper (confidconfid.)*.)*

How Technology How Technology 
helped taking medshelped taking meds

1 pt had exp using cell as 1 pt had exp using cell as 
reminderreminder

Prior Exp using Prior Exp using 
reminder devicesreminder devices

Most had cellMost had cell
None had experience textingNone had experience texting

Prior Exp with Cell & Prior Exp with Cell & 
text messagingtext messaging

BeeperBeeper



AremindAremind: : ““Time to ResponseTime to Response”” Effect Effect 
Week 3 & 6Week 3 & 6

Week 3:Week 3:
Mean of 24 Mean of 24 ±± 10 reminders sent per wk & per person10 reminders sent per wk & per person

73% overall response rate per person and per wk73% overall response rate per person and per wk
Wk 3/CAS/Time to Wk 3/CAS/Time to RespResp ((--0.58, p=0.07)0.58, p=0.07)
Wk3/PC/TR(Wk3/PC/TR(--0.6, p=0.05) 0.6, p=0.05) 

Week 6Week 6
Mean of 32 Mean of 32 ±± 12 reminders sent per wk & per person12 reminders sent per wk & per person

53% overall response rate per person and per wk53% overall response rate per person and per wk



ARemindARemind: : ““Response to RemindersResponse to Reminders””
EffectEffect

ARemindARemind Scenarios:Scenarios:
1.1. Receive Reminder Receive Reminder Respond Respond Open MEMSOpen MEMS
2.2. Receive Reminder Receive Reminder Respond Respond Do Not Open MEMSDo Not Open MEMS

3.3. Receive Reminder Receive Reminder Do Not RespondDo Not Respond Open MEMSOpen MEMS
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OR= 0.59, P=0.0009 Odds of responding Odds of responding 
to reminder  were to reminder  were 

HALF at wk 6 than HALF at wk 6 than 
the odds at wk 3 the odds at wk 3 
(OR = 0.586, p= (OR = 0.586, p= 

0.0323)0.0323)



Baseline Adherence Baseline Adherence 
Identified BarriersIdentified Barriers
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Cell Phone Beeper

Groups balanced in term of adherence barriersGroups balanced in term of adherence barriers



Antiretrovirals at BaselineAntiretrovirals at Baseline

ART backbone:ART backbone:
-- 10 on Boosted PI 10 on Boosted PI 
-- 4 on NNRTI4 on NNRTI
-- 2 on II2 on II
-- 1 on 1 on unboostedunboosted PIPI
-- 2 on Other2 on Other

9 subjects on QD dosing; 10 subjects on BID9 subjects on QD dosing; 10 subjects on BID



Adherence (%) Fluctuations Adherence (%) Fluctuations 
Observed Over TimeObserved Over Time
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Comparison in Adherence to ART (CAS) Comparison in Adherence to ART (CAS) 
AremindAremind versus Beeperversus Beeper

d=24.8
p=0.018

d=27.1
p=0.009



Study LimitationsStudy Limitations

Small sample sizeSmall sample size
Short followShort follow--up period (6 wks)up period (6 wks)
Content of messages was informational but not Content of messages was informational but not 
educational educational 
Cost effectiveness of the intervention was not assessedCost effectiveness of the intervention was not assessed

Technical ChallengesTechnical Challenges
Data outage at the start of the studyData outage at the start of the study
Phones set to notify users of a new text message every Phones set to notify users of a new text message every 
15 minutes until acknowledged; not beepers15 minutes until acknowledged; not beepers
No qualitative feedback during the longitudinal studyNo qualitative feedback during the longitudinal study



ConclusionConclusion

AremindAremind was well received & appeared to be a was well received & appeared to be a 
possible vehicle for adherence interventionspossible vehicle for adherence interventions

AremindAremind users had higher adherence rates to users had higher adherence rates to 
ART over a 6 wk period versus beeper users ART over a 6 wk period versus beeper users 
(MEMS, CAS, SR)(MEMS, CAS, SR)

Response to reminders via text decreased over Response to reminders via text decreased over 
time suggesting a possible  time suggesting a possible  ““fatiguefatigue””
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Baseline Adherence Baseline Adherence 
Potential BarriersPotential Barriers

Groups balanced except: Fear of Side Effects ( P=0.01)Groups balanced except: Fear of Side Effects ( P=0.01)
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Correlations of Adherence MeasuresCorrelations of Adherence Measures

Baseline: SR/PC (0.43)Baseline: SR/PC (0.43)

Wk 3: SR/PC (0.49) Wk 3: SR/PC (0.49) –– PC/MEMS (0.74) PC/MEMS (0.74) ––CAS/PC CAS/PC 
(0.74) (0.74) 

Wk 6: SR/PC (0.64) Wk 6: SR/PC (0.64) –– PC/MEMS (0.71) PC/MEMS (0.71) –– CAS/PC CAS/PC 
(0.74)(0.74)

-- No gold standard to measure adherenceNo gold standard to measure adherence
-- Discrepancies in the adherence measuresDiscrepancies in the adherence measures
-- CAS had the highest correlation coefficients over timeCAS had the highest correlation coefficients over time



Comparison in Adherence to ART (MEMS) Comparison in Adherence to ART (MEMS) 
AremindAremind versus Beeperversus Beeper
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Comparison in Adherence to ART (Pill Comparison in Adherence to ART (Pill 
count) count) AremindAremind versus Beeperversus Beeper
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Comparison in Adherence to ART (SR) Comparison in Adherence to ART (SR) 
AremindAremind versus Beeperversus Beeper

Time

Baseline 3 - week 6 - week

Ad
ju

st
ed

 S
el

f R
ep

or
t %

 A
dh

er
en

ce

60

65

70

75

80

85

90

95
Beeper
Cell Phone
Baseline Pill Count 
Adherence d=12.2, 

p=0.137 d=20.2, 
p=0.069

d=12, 
p=NS

d=20, 
p=0.07


