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Im prove d M e dication Re m inding 
Softw are  for O lde r Adults

Figure  1. Th e  PD A Pillbox Prototype  (patent pending) on th e  Sam sung i300. Th e  PD A 
pillbox could h old a day’s w orth  of pills, im proved acce ss to th e  stylus, and allow ed 
w irele ss infrare d transfe r of inform ation betw e en device s. To th e  righ t are  Ke y RxRe -
m inde r™ application scre e ns s h ow ing rem inde rs w ith  w arnings and instructions, a 
picture  w ith  dosage  and tim e , a sch e dule  details page , and a m e dication details page . 
Medications w e re  program m ed in by th e  re search  team .

Re ducing th e  barrie rs  to us ing a Pe rson-
al D igital As s istant (PD A) w ill incre as e  
th e  num be r of pe ople  w h o can be ne fit 
from  th e  long list of fe ature s  a PD A can 
offe r. O ur e fforts  include d cre ating a cur-
riculum  targe te d to olde r adults  to te ach  
PD A usage  s k ills 1 as  w e ll as  cre ating soft-
ware  w ith  an im prove d inte rface  and op-
e ration as  com pare d to standard applica-
tions  th at com e  w ith  th e  PD A 2. W e  
de s igne d th e s e  m odifications  to low e r 
th e  barrie rs  re q uire d to us e  a PD A and 
to im prove  th e  lik e lih ood of succe s s  for 
th e  participants.

Th e  m ost im portant de s ign principle  w e  
focus e d on was  conne cting instructions  
and inform ation to th e  m e dication. Th e  
m ost s e rious  drawback  of traditional pill-
boxe s  is  th at th e y s e parate  m e dication 
from  th e  dosage  and consum ption in-
structions  (for instance , tak e  w ith  wate r) 
and warnings  (for instance , not to be  
tak e n w ith  grape fruit juice ).

To conne ct th e  m e dication and instruc-
tions , w e  be gan by m ak ing th e  applica-

tion capable  of s h ow ing picture s  of 
drugs. Th e  s h ape , color, and m ark ings  
of th e  pills  can be  cle arly s e e n by th e  in-
dividual. W h e n look ing at th e  de tails  of 
a particular m e dication th e  nam e , 
dosage , num be r of table ts  or capsule s , 
and th e  re ason for tak ing th e  pills  are  
cle arly pre s e nte d. Contact inform ation 
for th e  doctor, ph arm acy, and a running 
pill count are  also fe ature d. All buttons  
and te xt are  ove rs iz e d on th e  m ain dis -
play scre e ns  to im prove  le gib ility (Figure  
1). O n a Sam sung i300 h ybrid ce ll 
ph one , buttons  appe ar 4 m m  tall on th e  
s h arp color scre e n. W e  us e  a 14-point 
font (3 m m  tall) rath e r th an th e  9 -point 
font (2 m m  tall) in standard applica-
tions. Th e  picture  of th e  pills  is  6 cm  di-
agonal on our 4 X 4.5 cm  display. 
Scre e ns  w ith  th e  back ground inform a-
tion such  as  e nte ring th e  usage  note , 
re ason for tak ing th e  drug, and th e  start-
ing pill count th at w e re  e nte re d by th e  
re s e arch e r are  in standard font s iz e .

TH E PD A PILLBO X

W e  fe lt it was  im portant to link  th e  re -
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m inde r program  and th e  m e dications. 
To accom plis h  th is  m arriage  w e  de -
s igne d a pate nte d pillbox attach m e nt 
th at would inte grate  w ith  th e  PD A (Fig-
ure  1). Mid-day m e dications  are  th e  
m ost ch alle nging be caus e  active  individu-
als  are  ofte n away from  w h e re  th e y k e e p 
th e ir pills, usually be ds ide  or in th e  lavat-
ory. Th e  ide a of th e  PD A pillbox was  to 
provide  a way to carry m id-day m e dica-
tions  or supple m e nts  w h e n away from  
th e  h om e .

STUD Y D ESIGN

Participants
A total of 44 (9 0% of th os e  re cruite d) par-
ticipants  ranging in age  from  56 to 89  
(ave rage  age  of 72 ye ars) com ple te d 
training. A m ajority of th e  participants  
w e re  fe m ale  (65%). All w e re  com m unity 
dw e lling. Most h ad us e d com pute rs  for 
e -m ail or th e  Inte rne t (76%) and about 
h alf h ad us e d ce ll ph one s  (53%). Approx-
im ate ly 25% h ad no e xposure  to e ith e r 
com pute rs  or ce ll ph one s. All parti-
cipants  indicate d an inte re st in le arning 
to us e  a PD A.

Proce dure s  and M e as ure m e nts
Training proce dure s  are  docum e nte d 
fully e ls e w h e re 1. Participants  re ce ive d 
th re e  h ours  of training ove r th re e  days. 
O ne  day of training was  focus e d on le arn-
ing to us e  th e  h ybrid ce ll ph one  PD A (a 
Sam sung i300) and to e nte r data us ing 
th e  stylus. Th e  s e cond and part of th e  
th ird day w e re  de vote d to le arning to 
us e  th e  four standard applications  (D ate  
Book , Addre s s  Book , Me m o Pad, and To 
D o List) and th e  e -m ail clie nt. Five  
m inute s  at th e  e nd of th e  first two s e s -
s ions  w e re  de vote d to re vie w ing th e  m e d-
ication–re m inding program  and its  one  
controllable  fe ature , th e  sound of th e  
alarm . A 45-m inute  usage  te st was  
give n at th e  e nd of training re q uiring all 
th e  participants  to run th rough  an e xe r-
cis e  th at re q uire d e nte ring inform ation 
in th e  four standard applications. Th e  
participants  w e re  allow e d to as k  for 

h e lp and th e  num be r of re q ue sts  was  
track e d. O ve rall, 89 % of participants  
w h o took  th e  application usage  te st (N = 
39  of 44) com ple te d all four tas k s  w ith  
som e  h e lp in th e  tim e  allotte d. O ve r one  
fourth  (26%) com ple te d th e  four tas k s  
w ith out a s ingle  re q ue st for h e lp.

A ph ys ical count of th e  pills  us ing a 
ph arm acy tray was  conducte d for th e  
participants  at th e  be ginning of th e  
study and at th e  e nd of e ach  m onth  for 
th re e  m onth s . Up to two pre scriptions  
or one  s upple m e nt w e re  follow e d. In ad-
dition to th e  pill count at e ach  m onth ly 
inte rvie w , participants  w e re  give n a PD A 
usage  q ue stionnaire  and as k e d about 
th e ir m e dication adh e re nce . No control 
group was  installe d; w e  com pare d th e  
e xpe rie nce s  be fore  and afte r us ing th e  
spe cial pillbox. Th e re  was  no inde pe nd-
e nt ch e ck  of tak ing too m any or too fe w  
pills  on any give n day oth e r th an th e  
count of th e  m e dications  at th e  inte r-
vie w .

R ESULTS

M e dication Adh e re nce  Re s ults
Th e  ave rage  m is s e d pills  w e re  1.04, 
2.43, and .05 pills in m onth s  1, 2, and 
3, re spe ctive ly. W e  found th at 24 indi-
viduals , 57% of th os e  counte d in th e  
th ird m onth  of th e  study h ad pe rfe ct ad-
h e re nce  and 28 individuals , 67% of 
th os e  counte d in th e  th ird m onth  h ad 
m is s e d no m ore  th an one  pill. Ele ve n of 
tw e lve  (9 2%) of th os e  w h o took  m id-day 
pills us e d th e  pillbox.

Initial com m e nts  indicate d participants  
w e re  not rigorous  in tak ing th e ir m e dica-
tions  prior to joining th e  study. Parti-
cipants  unive rsally indicate d th at th e y 
h ad dram atically im prove d th e  re gular-
ity of tak ing th e ir m e dications  at th e  
e nd of th e  study.

Us age  and Rating th e  Applications  
Us e r Inte rface
RxRe m inde r™ was  us e d by 9 3% of parti-
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cipants , s ignificantly h igh e r th an oth e r 
applications  including all th e  standard 
applications  (D ate  Book , Addre s s  Book , 
Me m o Pad, To D o List) and th e  e -m ail cli-
e nt. RxRe m inde r™ re ce ive d th e  h igh e st 
usability rating (4.4/5.0) ove r oth e r 
standard PD A applications. Th is  de m on-
strate d th at applying de s ign principle s  
and guide line s  doe s  re s ult in software  
th at olde r adults  pe rce ive d to be  e asy to 
us e . 

Ack now le dge m e nts
I would lik e  to th ank  Scott Collins , Kyle  
Alle n, M.D ., Ronni Ste rns , Ph D , and Mar-
tin Murph y, Ph D  for contributions  as  
th is  re s e arch  was  de ve lope d and com -
ple te d. I would also lik e  to th ank  Vin-
ce nt Ante nucci, Anton Yach m e ne v, 
Je anne  Matte rn, Ph . D ., and D e bbie  
H os k inson w h o h e lpe d in training and 
data gath e ring.

Th is  re s e arch  was  s upporte d th rough  
th e  National Institute  on Aging by grant 
num be r 1R43AG19 558-01A2 to Cre ative  
Action LLC.

Re fe re nce s
1.   Ste rns  AA. Evaluation of a Curriculum  

D e s ign and Program  to Train O lde r 

Adults  to Us e  Pe rsonal D igital As s istants. 

Th e  Ge rontologist, 45, 828-834;2005

2.   Cz aja SJ, Le e  CC. Th e  Inte rne t and olde r 

adults : D e s ign ch alle nge s  and opportunit-

ie s . In Ch arne s s  N, Park  D , e ditors , Com -

m unication, te ch nology and aging: O ppor-

tunitie s  and ch alle nge s  for th e  future . 

Ne w  York : Springe r; 2001; pp 60-78

Anth ony A. Ste rns, Ph D
Cre ative  Action LLC, Ak ron, O H  44303, 
USA
E: drtone @ gm ail.com
H arvey L. Ste rns, Ph D
Th e  Unive rs ity of Ak ron, Institute  for 
Life -Span, D e ve lopm e nt and Ge ronto-
logy, Ak ron, O H  44325-4301, USA
E: h ste rns@ uak ron.e du




