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plem enting tech nology in U.S. re side ntial long-te rm  care  settings. Ge rontech nology 

2005; 4(2): 86-100. Back ground If de s igne d and im ple m e nte d appropriate ly, te ch no-

logy can pote ntially be  e ffe ctive  in incre as ing e fficie ncie s  and e nh ancing th e  q uality 

of care  and q uality of life  for olde r pe ople  living in nurs ing h om e , as s iste d living, con-

tinuing care  re tire m e nt com m unitie s . Ye t, te ch nologie s  re m ain rare  in th e s e  s e ttings  

in th e  Unite d State s. Th e  purpos e  of th is  e xploratory study is  to ide ntify com m on 

th e m e s  about barrie rs  to adopting te ch nologic innovations  in U.S. re s ide ntial long-

te rm  care  s e ttings. M e th ods  W e  conducte d s e m i-structure d inte rvie w s  w ith  16 indi-

viduals  in th e  Unite d State s  w h o h ad e xpe rtis e  w ith  te ch nology in re s ide ntial long-

te rm  care  s e ttings. Unlik e  pre vious  studie s , w e  include d four distinct pe rspe ctive s : 

provide rs , te ch nology m anufacture rs , re gulators , and oth e r long-te rm  care  e xpe rts. 

W e  de fine d te ch nology broadly but paid particular atte ntion to te ch nologie s  for five  

care  is s ue s  th at are  e spe cially pre vale nt and/or costly in re s ide ntial care  s e t-

tings — wande r m anage m e nt, fall pre ve ntion, incontine nce  care , as s istance  call, and 

bath ing. Us ing conte nt analys is , com m e nts  w e re  groupe d into four conte nt are as  (so-

cial, financial, re gulatory, and ch ange  m anage m e nt) and th e m e s  w ith in e ach  are a 

w e re  ide ntifie d. Re s ults  W e  ide ntifie d 12 pote ntially im portant th e m e s  for furth e r 

study: lack  of inform ation about cost-e ffe ctive ne s s  of te ch nologie s; lack  of inform a-

tion about oth e r aspe cts  of te ch nologie s; lack  of inform ation about re s ide ntial long-

te rm  care  m ark e t; lim ite d re source s  for provide rs  to purch as e  te ch nologie s; conce rns  

about liability and as sociate d costs; lack  of re im burs e m e nt for te ch nologie s  in th e s e  

s e ttings; lim ite d re source s  for m anufacture rs  to de ve lop us e ful te ch nologie s; lack  of 

standards  to facilitate  inte gration; discourage m e nt of innovation by th e  re gulatory e n-

vironm e nt; spe cific re gulations  inh ib iting ne w  te ch nologie s; staffing-re late d ch al-

le nge s , and th e  ch alle nge s  of m anaging th e  proce s s  of ch ange . Conclus ions  Th e re  is  

cons ide rable  agre e m e nt acros s  provide rs , m anufacture rs  and re gulators  in th e  

Unite d State s  about th e  m ajor barrie rs  to im ple m e nting te ch nologie s  in re s ide ntial 

care  s e ttings. Additional re s e arch  is  ne e de d to s h e d ligh t on e ffe ctive  strate gie s  for 

ove rcom ing th e s e  barrie rs  and incre as ing th e  e ffe ctive  inte gration of te ch nology in 

re s ide ntial long-te rm  care  s e ttings.

K e yw ords : long-te rm  care , nurs ing h om e , as s is te d living, conte nt analys is
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O ve r 2 m illion olde r Am e ricans  curre ntly 
live  in nurs ing h om e s  and oth e r re s ide n-
tial long-te rm  care  s e ttings , including as -
s iste d living facilitie s  and continuing 
care  re tire m e nt com m unitie s . Alth ough  
th e y re pre s e nt a m inority of olde r pe r-
sons , th e s e  frail olde r adults  constitute  
an im portant group of inte re st for th e  de -
ve lopm e nt of te ch nological applications. 
Ne arly all pe rsons  in th e s e  s e ttings  h ave  
ph ys ical or cognitive  lim itations  th at re s -
ult in disability1; th us , te ch nologie s  tar-
ge te d at th is  population can pote ntially 
re ach  large  num be rs  of olde r pe ople  
w ith  th e  gre ate st ne e ds. More ove r, th e  
financial and socie tal costs  as sociate d 
w ith  caring for th is  group are  s ubstan-
tial: in th e  ye ar 2002, for e xam ple , ove r 
$100 billion was  spe nt in th e  Unite d 
State s  on nurs ing h om e  care  alone 2 
about h alf of w h ich  was  finance d by gov-
e rnm e nt source s. In th e  future , th e  num -
be r of olde r pe ople  in th e  U.S. ne e ding 
long-te rm  care  is  e xpe cte d to ris e , e ve n 
if re ce nt de cline s  in th e  pre vale nce  of dis -
ability continue .3

Th e  U.S. re s ide ntial long-te rm  care  in-
dustry is  facing s e ve ral inte r-re late d ch al-
le nge s  th at h e igh te n th e  ne e d for te ch no-
logical innovations. Th e re  is  continue d in-
te re st by fe de ral and state  re gulators 4 
and provide rs 5 to im prove  q uality of 
care  and q uality of life  for re s ide nts , par-
ticularly in th e  nurs ing h om e  s e ctor. 
More ove r, th e  nationw ide  s h ortage  of 
nurs e s  is  e spe cially s e ve re  in long-te rm  
care .  Proje ctions  s ugge st th at by 2050 
th e  de m and for dire ct care  work e rs  in 
th e s e  s e ttings  w ill incre as e  by ove r 
200% but only a sligh t incre as e  is  e xpe c-
te d in th e  s upply of work e rs  w h o h ave  
traditionally fille d th e s e  jobs.6 Finally, 
th e re  are  s e ve re  financial constraints  in 
th e  industry due  in part to continue d 
pre s sure s  on State s  to lim it growth  in 
Me dicaid7 and th e  ris ing costs  of ris k  
m anage m e nt.8,9    

Such  ch alle nge s  rais e  h ope s  th at if de -

s igne d and im ple m e nte d appropriate ly, 
te ch nology can pote ntially be  e ffe ctive  
in ach ie ving s e ve ral inte r-re late d goals : 
e nh ancing th e  q uality of care  of re s id-
e nts; e nh ancing th e  q uality of life  of re s -
ide nts; and incre as ing e fficie ncie s  of 
care . Ye t, re lative ly little  atte ntion h as  fo-
cus e d on te ch nological innovations  for 
th e  re s ide ntial care  s e ctor (s e e , for e x-
am ple , Gerontech nology 2(1)) and only a 
fe w  studie s  h ave  e xplicitly focus e d on 
factors  influe ncing th e  adoption of te ch -
nological innovations  in th is  s e ctor.10,11 
A  s e parate  but re late d lite rature  h as  fo-
cus e d on barrie rs  to adopting s e rvice  in-
novations  in long-te rm  care 12,13 and bar-
rie rs  to adopting te ch nologie s  in h ospit-
als  or oth e r h e alth  care  s e ttings 14-17 but 
such  findings  are  not syste m atically 
translatable  to a discus s ion of te ch nolo-
gie s  in th e  e lde r re s ide ntial care  m ark e t. 

Existing studie s  s h are  s e ve ral com m on 
lim itations. First, re s e arch  to date  lack s  
an ove rarch ing fram e work  de ve lope d 
spe cifically for th e  h e avily re gulate d and 
ofte n re source -lim ite d re s ide ntial long-
te rm  care  s e ttings. Inste ad studie s  h ave  
e m ph as iz e d lim ite d aspe cts  of th e  innov-
ation-adoption proce s s . For e xam ple , 
Arm e r and colle ague s  found support for 
th e  Conce rns -Bas e d Adoption Mode l in 
th e ir e valuation of th e  adoption by nurs -
ing h om e s  of te le m e dicine .10 O riginally 
de ve lope d to study ch ange  am ong e du-
cators ,10 th e  m ode l e m ph as iz e s  individu-
als ’ ne e d for appropriate  inform ation at 
e ach  stage  of conce rn:  s e lf-orie nte d 
conce rns  (h ow  w ill it affe ct m e ?), tas k  
orie nte d conce rns  (h ow  do I do it?) and 
im pact conce rns  (h ow  w ill th is  ch ange  
work  for oth e rs?).  Alte rnative ly, focus -
ing on e conom ic factors , Castle  found 
th at an organiz ation’s  e arly adoption of 
innovation de pe nds  upon organiz ational 
(e .g., be d s iz e , ch ain m e m be rs h ip, pe r-
ce ntage  of private  pay re s ide nts) and m ar-
k e t (e .g., Me dicaid re im burs e m e nt m e th -
odology) ch aracte ristics.12 A  s e cond lim it-
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ation is  th at studie s  h ave  ge ne rally fo-
cus e d on a s ingle  type  of innovation; 
th us  it is  uncle ar at th is  point to w h at e x-
te nt findings  about barrie rs  are  ge ne raliz -
able  acros s  m any te ch nological innova-
tions. Th ird, studie s  th us  far focus  prim ar-
ily on th e  provide rs ’ pe rspe ctive . Ye t 
barrie rs  to im ple m e nting te ch nological 
solutions  in th e  re s ide ntial care  s e ctor 
m ay re late  to th e  de ve lopm e nt of te ch no-
logie s  or to re gulatory im pe dim e nts  to 
th e ir us e . H e nce , it is  im portant to con-
s ide r th e  vie w s  of te ch nology m anufactur-
e rs  and re gulators  as  w e ll as  provide rs.  

Th e  purpos e  of th is  e xploratory study 
was  to ide ntify, bas e d on s e m i-struc-
ture d inte rvie w s  w ith  16 e xpe rts , pote n-
tial social, e conom ic, and re gulatory bar-
rie rs  to th e  im ple m e ntation of te ch no-
logy in U.S. re s ide ntial care  s e ttings. 
O ur prim ary obje ctive  was  to provide  
th e  bas is  for sugge sting re s e arch  and 
e ducational strate gie s  to be gin to ad-
dre s s  barrie rs. Unlik e  pre vious  studie s , 
four distinct pe rspe ctive s  w e re  include d: 
provide rs , te ch nology m anufacture rs , 
re gulators , and oth e r long-te rm  care  e x-
pe rts.  Rath e r th an focus ing on a s ingle  
inte rve ntion, te ch nology was  de fine d 
broadly, but particular atte ntion was  
paid to te ch nologie s  for five  k e y are as  
of care  th at are  e spe cially pre vale nt 
and/or costly in re s ide ntial s e ttings -
wande r m anage m e nt, fall pre ve ntion, in-
contine nce , as s istance  call, and bath ing. 
Th is  pape r discus s e s  cros s -cutting 
th e m e s  th at e m e rge d th rough  conte nt 
analys is  of s e m i-structure d inte rvie w s. 
W e  conclude  by discus s ing im plications  
of our findings  in th e  conte xt of curre nt 
lite rature  and de scribe  a s e rie s  of e duca-
tional and e xploratory re s e arch  
strate gie s  to be  cons ide re d as  ne xt 
ste ps.

BACK GRO UND

O ne  of th e  e arlie st and m ost com pre -
h e ns ive  th e orie s  on innovation diffus ion 
was  put forth  by Roge rs.19  H e  first sug-

ge ste d in th e  19 60s  th at th is  proce s s  in-
volve s  (i) e xposure  to and unde rstand-
ing of th e  innovation, (ii) form ation of a 
favorable  attitude  towards  it, (iii) com -
m itting to its  adoption, (iv) im ple m e nt-
ing th e  innovation, and (v) confirm ing or 
re inforcing us e  bas e d on a pos itive  out-
com e . Roge rs  also th e oriz e s  th at an in-
cre as e d rate  of diffus ion w ill occur if th e  
innovation: is  pe rce ive d to h ave  re lative  
advantage , is  com patible  w ith  e xisting 
culture , is  not ove rly com ple x, is  trial-
able , and offe rs  vis ible  re sults. H e  also 
discus s e s  th e  ce ntral role  of le ade rs  and 
ch ange  age nts  in innovation diffus ion. 
Furth e r, h e  s ugge sts  th at th e re  are  dif-
fe re nt adopte r cate gorie s  ranging from  
“innovators ” (w h o adopt first) to “lag-
gards ” (w h o adopt last). Th e  form e r are  
ch aracte riz e d as  ris k  tak e rs , w h o unde r-
go a fast de cis ion proce s s , w ith  am ple  
financial re source s  w h e re as  th e  lag-
gards  h ave  a le ngth y de cis ion proce s s  
and lim ite d re source s.

Th e  lite rature  re le vant to te ch nology ad-
option in re s ide ntial care  s e ttings , 
th ough  sm all, offe rs  som e  s upport for 
Roge rs ’ conce pts. Arm e r and col-
le ague s , for e xam ple , found in q ualitat-
ive  inte rvie w s  w ith  nurs ing h om e  staff 
th at inform ation is  ce ntral to de cis ions  
about th e  adoption of te le m e dicine .10 In 
a q ualitative  study of com pute riz e d care  
planning, Le e  found th at th e  pe rce ive d 
ch aracte ristics  of an innovation m at-
te r.14 Bas e d on s e m i-structure d inte r-
vie w s  w ith  s e nior m anage m e nt at 26 
h ospitals , Poon and colle ague s  ide nti-
fie d, am ong oth e r factors , th e  salie nce  
of strong le ade rs h ip w ith in th e  h ospital 
for adoption and im ple m e ntation of 
com pute riz e d ph ys ician orde r e ntry sys -
te m s.17 Castle  found th at h aving a h igh -
e r pe rce ntage  of private  pay re s ide nts  (a 
m ark e r for m ore  financial re source s ) is  
pos itive ly re late d to th e  e arly adoption 
of innovative  s e rvice s  in nurs ing 
h om e s.12 And Le k an-Rutle dge  found 
Roge r’s  fram e work  to be  us e ful for 
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de s igning, im ple m e nting, and e valuat-
ing th e  adoption of a prom pte d voiding 
inte rve ntion in a nurs ing h om e  s e tting.13

D e spite  its  us e fulne s s , Roge rs ’ th e ory 
doe s  not e xplicitly re cogniz e  th re e  critic-
al fe ature s  of th e  re s ide ntial long-te rm  
care  m ark e t.  First, th e  ch oice  to adopt a 
te ch nology is  ge ne rally m ade  by de -
cis ion m ak e rs  in an organiz ation (e .g., 
ch ie f financial office r, ch ie f inform ation 
office r, adm inistrator, dire ctor of nurs -
ing or inform ation te ch nologie s ) and th e  
ultim ate  us e rs -ofte n ce rtifie d nurs ing as -
s istants  and oth e r dire ct care  work e rs -
m ust m ak e  adjustm e nts  accordingly.20 

Se cond, th e  re s ide ntial care  m ark e t, par-
ticularly nurs ing h om e s , is  h igh ly re gu-
late d and th e  gove rnm e nt is  a m ajor 
paye r for re s ide ntial care  s e rvice s , prin-
cipally th rough  th e  Fe de ral-State  Me di-
caid program . Re gulations  m ay influ-
e nce  an organiz ation’s  de m and for te ch -
nology, for e xam ple , by introducing 
unce rtainty into th e  ce rtification (s urve y) 
proce s s  or by re q uiring th e  adoption of 
particular te ch nologie s . Finally, barrie rs  
in th e  re s ide ntial long-te rm  care  s e tting 
lik e ly re late  not only to th e  adoption of 
th e  innovation but to th e  developm ent 

of innovations  by m anufacture rs  th at 
are  e xplicitly de s igne d for th is  s e ctor. 

M ETH O D O LO GY

W ith  th e s e  com ple xitie s  in m ind, w e  de -
ve lope d s e m i-structure d instrum e nts  to 
guide  our conve rsations  w ith  16 e xpe rts  
re pre s e nting four distinct pe rspe ctive s  
in long-te rm  care  in th e  Unite d State s : 3 
re gulators , 6 provide rs , 4 te ch nology 
m anufacture rs , and 3 oth e r e xpe rts  (in-
cluding 2 re s e arch e rs ) about th e ir e xpe ri-
e nce  w ith  barrie rs  to im ple m e nting te ch -
nology in long-te rm  care  s e ttings.  Ex-
pe rts  w e re  s e le cte d in part be caus e  of 
th e ir e xpe rie nce  w ith  te ch nologie s  for 
care  is s ue s  ide ntifie d by an e xpe rt pane l 
to be  h igh ly pre vale nt and/or h igh  cost: 
(wande r m anage m e nt, fall pre ve ntion, in-
contine nce , as s istance  call, and bath ing) 

and also in part according to group-spe -
cific crite ria as  follow s. Provide rs  w e re  
purpos e fully s e le cte d to include  m anage -
m e nt from  nurs ing h om e , as s iste d liv-
ing, and continuing care  re tire m e nt com -
m unitie s; all provide rs  h ad e xpe rie nce  
w ith  im ple m e nting te ch nologie s .  Manu-
facture rs  w e re  s e le cte d from  com panie s  
s e lling wande ring and fall m anage m e nt 
syste m s , bath ing products , as s istance  
call syste m s , or com m unications  te ch no-
logie s .  Re gulators  w e re  purpos e fully 
drawn from  state s  re pre s e nting m ore  
and le s s  progre s s ive  approach e s  to long-
te rm  care  re gulation. O th e r e xpe rts  
w e re  s e le cte d for th e ir in-de pth  k now -
le dge  of aging and long-te rm  care  re -
s e arch , policy, and practice . Future  stud-
ie s  m ay w is h  to solicit th e  opinions  of 
dire ct care  work e rs 21 as  w e ll as  fam ilie s  
and th ird party paye rs.  

W e  us e d a s e m i-structure d q ualitative  in-
te rvie w  to e licit th e m e s  about social, 
e conom ic, and re gulatory barrie rs  to im -
ple m e nting te ch nology in long-te rm  
care  s e ttings.  Provide rs  w e re  as k e d 
about th e ir e xpe rie nce s  incorporating 
ne w  te ch nology in th e ir re s ide ntial care  
s e tting.  Manufacture rs  w e re  as k e d 
about th e  proce s s e s  of de ve loping and 
m ark e ting re s ide ntial care  products. 
Re gulators  w e re  as k e d about th e ir e xpe r-
ie nce  de te rm ining w h e th e r ne w  te ch no-
logie s  are  appropriate  and allowable . 
O th e r e xpe rts  w e re  as k e d about th e ir 
vie w s  on barrie rs  to bringing te ch nolo-
gie s  into re s ide ntial long-te rm  care  s e t-
tings. O ur conve rsations  w e re  inte nde d 
to e licit ge ne ral th e m e s  about barrie rs  
th at cros s  cut m any type s  of te ch nolo-
gie s  but also to gle an spe cific e xam ple s  
re late d to th e  five  care  is s ue s  of in-
te re st. Inte rvie w s  laste d on ave rage  30-
45 m inute s.  

Inte rvie w s  w e re  tape  re corde d w ith  pe r-
m is s ion and ve rbatim  transcriptions  of 
th e  inte rvie w s  w e re  m ade  (w ith out ide n-
tifie rs ). Th e  transcriptions  s e rve d as  th e  
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bas is  for th e  q ualitative  conte nt analys -
is .  Each  transcript was  re vie w e d by two 
analysts  w h o sorte d th e  conte nt into 
th re e  a priori conte nt cate gorie s : social 
(including inform ational), re gulatory (con-
strue d broadly to include  gove rnm e nt 
and s e lf-re gulation), and financial is -
s ue s . Th e  q ualitative  analys is  yie lde d 
one  oth e r im portant cate gory-conce rns  
re late d to m anaging and im ple m e nting 
ch ange . 

W ith in e ach  of th e s e  five  cate gorie s , s ub-
cate gorie s  (re fe rre d to as  “th e m e s ”) 
w e re  ide ntifie d and discus s e d by th e  ana-
lysts  for conte nt validation. A th e m e  is  
an im portant, m e aningful principle  th at 
s h ape s  e xpe rts ’ pe rce ptions  of barrie rs  
to im ple m e nting te ch nology in long-
te rm  care  s e ttings. Th e m e s  w e re  con-
structe d by bringing toge th e r com pon-
e nts  of ide as  or e xpe rie nce s  acros s  m ul-
tiple  inform ants  to form  a picture  of 
th e ir colle ctive  e xpe rie nce .

Minor discre pancie s  in th e  grouping of 
conte nt into th e m e s  w e re  re solve d 
th rough  discus s ion am ongst th e  ana-
lysts. Cons iste nt w ith  q ualitative  proto-
cols  for re porting th e m atic findings , w e  
illustrate  s uch  th e m e s  w ith  ve rbatim  q uo-
tations. Such  q uotations  us e  th e  words  
of one  individual re sponde nt to illus -
trate  and re pre s e nt a point th at was  
m ade  by m ultiple  individuals. Th e  
q uote s  also re m ind th e  re ade r th at 
th e m e s  w e re  ide ntifie d bas e d on conve r-
sations  w ith  a sm all num be r of pe ople  
and ge ne rally s h ould be  inte rpre te d as  
are as  for furth e r syste m atic e xploration. 
W e  discus s  th e  m ost com m on th e m e s  
th at e m e rge d w ith in e ach  conte nt are a; 
e ach  th e m e  was  m e ntione d by at le ast 3 
of th e  16 inform ants.

FIND INGS

Th rough  our conve rsations  w ith  pro-
vide rs , re gulators , m anufacture rs  and 
oth e r e xpe rts , w e  ide ntifie d in e ach  of 
th e  four conte nt are as  th e m e s  about bar-

rie rs  to im ple m e nting te ch nology in U.S. 
re s ide ntial care  s e ttings. Th e m e s  w ith in 
e ach  conte nt are a are  s um m ariz e d in 
Table  1 and discus s e d in m ore  de tail 
be low.

Lack  of inform ation
Se ve ral th e m e s  e m e rge d about th e  lack  
of k nowle dge  by k e y groups  – m anufac-
ture rs , provide rs , and re gulators  alik e  – 
about diffe re nt aspe cts  of te ch nology in 
re s ide ntial care  s e ttings.  

H alf of th e  individuals  w e  spok e  w ith , 
re pre s e nting all four pe rspe ctive s  (pro-
vide rs , m anufacture rs , re gulators , and 
oth e r e xpe rts), e xplicitly m e ntione d th at 
lack  of inform ation about cost-e ffe ctive -
ne s s  of te ch nologie s  was  a s ignificant 
barrie r.  Som e  also re cogniz e d th at ob-
taining inform ation on cost-e ffe ctive -
ne s s  was  not altoge th e r straigh tfor-
ward. O ne  provide r discus s e d th e  com -
ple xity of link ing cost savings  to 
te ch nological innovations  in nurs ing 
h om e s. H e  e xplaine d th at be caus e  th e re  
are  m inim um  staffing standards , m ost 
place s  would not be  allow e d to cut staff. 
H e  w e nt on to say:
“Th e y m igh t save  m one y in…oth e r e ffi-
cie ncie s… [but] it’s  h arde r to link  it dir-
e ctly back  to th e  te ch nology you 
bough t. [For e xam ple ], h ow  m uch  of th e  
wound pre ve ntion re ally is  re late d dir-
e ctly to th e  purch as e  of our ne w  care  
planning program ?  Som e body [s h ould] 
do a study link ing th e  e fficie ncy to cost 
savings  in le s s  tangible  are as : m e dica-
tion costs , anti-b iotic us e , wound care , 
fall ris k .”

A s e cond th e m e , m e ntione d by 5 pe ople  
w ith  w h om  w e  spok e  (including pro-
vide rs , m anufacture rs , and re gulators) 
s ugge ste d th at lack  of oth e r, m ore  bas ic 
inform ation about e xisting te ch nologie s  
was  a s ignificant barrie r to de cis ion-
m ak ing about purch as ing.  O ne  pro-
vide r s um m ariz e d th e  ch alle nge  as  fol-
low s : “[Th e re  is  a] lack  of aware ne s s  of 
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tw h at th e  te ch nology [doe s], w h at te ch no-
logie s  are  available , and w h at it can 
ach ie ve .” 

Two m anufacture rs  and one  oth e r e x-
pe rt e xpre s s e d a lack  of k nowle dge  
about h ow  th e  long-te rm  care  m ark e t 
vie w s  th e  im portance  of te ch nology. 
O ne  individual sum m ariz e d th e  lack  of 
m ark e t data in th e  follow ing way:

“H ow  large  is  th e  aging s e rvice s  fie ld? 
H ow  m uch  do th e y spe nd on IT [inform a-
tion te ch nology] today? W h at pe rce nt-
age  of th e ir total budge t? W h at are  th e  
top 3-5 usage s  of th at te ch nology…? 
No one  can answ e r [th e s e ] q ue stion[s].” 

Pe rce ive d lack  of financial re s ource s
A s e cond m ajor conte nt are a is  re late d 
to a pe rce ive d lack  of financial re -
source s.  W e  discus s  four th e m e s  th at 

e m e rge d in th is  conte nt are a:  th e  lack  
of re source s  to allow  provide rs  to pur-
ch as e  te ch nologie s , conce rns  about liab-
ility, th e  lack  of re im burs e m e nt for te ch -
nologie s , and th e  lack  of re source s  to 
de ve lop products.

Ne arly all pe ople  th at w e  spok e  w ith  pe r-
ce ive d th at provide rs  lack e d re source s  
to purch as e  ne w  te ch nologie s , w h ich  
th e y de scribe d as  costly. O ne  m anufac-
ture r talk e d about th e  re source s  ne e de d 
to cre ate  a lift-fre e  e nvironm e nt. Such  
an e nvironm e nt is  one  in w h ich  re s id-
e nts  are  transfe rre d w ith  te ch nology as -
s istance  rath e r th an lifte d, as  is  now  re -
com m e nde d by th e  O ccupational Safe ty 
and H e alth  Adm inistration (O SH A)’s  ne w  
guide line s  for re s ide nt h andling and 
transfe rring.22 Th e  m anufacture r re por-
te d in th e  follow ing way: 
“It tak e s  s ubstantial inve stm e nt for [pro-

LACK O F INFO RMATIO N

Lack  of inform ation about cost-e ffe ctive ne s s  of te ch nologie s

Lack  of inform ation about oth e r aspe cts  of te ch nologie s

Lack  of inform ation about re s ide ntial long-te rm  care  m ark e t

FINANCIAL CO NCERNS

Lim ite d re source s  for provide rs  to purch as e  te ch nologie s

Conce rns  about liability and as sociate d costs

Lack  of re im burs e m e nt for te ch nologie s  in th e s e  s e ttings

Lim ite d re source s  for m anufacture rs  to de ve lop us e ful te ch nologie s

REGULATO RY CO NCERNS

Lack  of standards  to facilitate  inte gration

Re gulatory e nvironm e nt discourage s  innovation

Spe cific re gulations  inh ib it ne w  te ch nologie s

CH ALLENGES O F MANAGING CH ANGE

Staffing-re late d ch alle nge s

Managing th e  proce s s  of ch ange

Conte nt are a and th e m e Num be r 

m e ntioning

 th e m e

Pe rspe ctive s  

m e ntioning 

th e m e

8

5

3

13

5

4

4

8

7

5

12

8

P, M, R, O

 P, M, R

M, O

P, M, R, O

P, M, O

P, M, O

P, M, O

P, M, R

P, R,O

P, R

P, M, O

P, M, O

Table  1. Sum m ary of Barrie rs to th e  Im plem entation of Tech nology in Re side ntial 

Long-Te rm  Care  Mentioned in Sem i-structured Inte rvie w s (N=16); P=provide r; 

M=m anufacture r; R=regulator; O =oth e r
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vide rs] to acq uire  th is  type  of e q uipm e nt 
and… it m igh t involve  som e  re nova-
tion... An ave rage  nurs ing h om e , say 
100-be d nurs ing h om e , to put in a lift-
fre e  e nvironm e nt, m ay h ave  to spe nd any-
w h e re  from  $35,000 to $40,000.“

W e  also h e ard re pe ate dly th at it is  not 
just th e  cost of th e  te ch nology or e q uip-
m e nt its e lf, but th e  as sociate d costs. 
O th e r costs  m e ntione d include  th e  costs  
of locating ne w  te ch nology, training, up-
grading, and cre ating and sustaining m o-
m e ntum  for ch ange .   For som e  te ch nolo-
gie s , s uch  as  w ire le s s  nurs e  call sys -
te m s , additional costs  h ave  be e n 
im pos e d by re q uire m e nts  th at both  
w ire d and w ire le s s  syste m s  are  to be  in-
stalle d. A re s e arch e r w e  spok e  w ith  
note d th at e arly adopte rs  face  e ve n h igh -
e r initial costs  and m ore  ris k  be caus e  of 
th e  unce rtaintie s  as sociate d w ith  ne w  ini-
tiative s. In s um , as  one  provide r put it, a 
provide r ne e ds  a “critical m as s ” of re -
source s  to im ple m e nt a ne w  te ch nology. 

Five  individuals  de scribe d liability con-
ce rns  as  a barrie r.  For e xam ple , one  e x-
pe rt talk e d about te ch nology com panie s ’ 
fe ar of liability in th e  follow ing way:
“You[’ve ] got a lot of com panie s  out 
th e re  now  w h o [h ave ]… ne ve r be e n in-
volve d in h e alth -re late d are as  w h o are  
now  work ing on te ch nologie s…and [th e y 
are ] fe arful of all th e  liabilitie s  th at [are ] 
as sociate d around h e alth -re late d activit-
ie s . W e  h e ar th at on a re gular bas is .”

Provide rs ’ conce rns  about liability w e re  
also note d. For instance , one  m anufac-
ture r e xplaine d w h y provide rs  w e re  re -
luctant at first to try a ne w  as s istance  
call syste m : 
“I th ink  [anoth e r] dom inant th e m e  is  
also law suits. [Provide rs  th ough t it was] 
a gre at ide a, pe ople  would lik e  to do it, 
but no one  [wante d] to tak e  th e  first 
ste p, no one  was  w illing to s e t th e  pre -
ce de nt.”

W e  h e ard s im ilar conce rns  dire ctly from  
provide rs. O ne  provide r e xplaine d th at 
in h is  e xpe rie nce  fam ilie s  would re q ue st 
ch air alarm s , th ink ing th e  te ch nology 
would pre ve nt falls. H e  de scribe d a pro-
ce s s  in h is  facility to m inim iz e  liabilitie s  
as sociate d w ith  th e  te ch nology. First, h e  
e xplains  to fam ilie s  h ow  th e  te ch nology 
work s , e m ph as iz ing th at th e  te ch nology 
doe s  not pre ve nt falls but inste ad s ig-
nals  th e  nurs ing staff. Ne xt, h e  as k s  fam -
ilie s  to s ign agre e m e nts  th at state  th e y 
unde rstand th e re  are  ris k s  as sociate d 
w ith  th e  us e  of th e  te ch nology. H e  de -
scribe s  liability in te rm s  of trade offs  
am ong q uality of life , inde pe nde nce , 
and ris k s :
“Th e re  are  liability is s ue s  re late d to im -
ple m e nting th is  te ch nology [th e  ch air 
alarm ]. You can im prove  th e  [re s ide nts ’] 
q uality of life  …and you can e ve n im -
prove  th e ir inde pe nde nce  but it also in-
cre as e s  th e ir pote ntial for ris k .  [Th e re  
are ] ris k s  inh e re nt in te ch nologie s  th at 
e nh ance  inde pe nde nce .”

Four individuals  m e ntione d lim its  on in-
surance  re im burs e m e nt as  a barrie r. 
O ne  provide r e xplaine d th at re im burs e -
m e nt syste m s  are  not structure d to re -
ward im prove m e nts  in q uality of care  
th at m igh t be  confe rre d by te ch nology. 
H e  de scribe d th e  barrie r as  follow s :  
“O ne , th e re ’s  not re ally de finitive  cri-
te rion as  to w h at’s  ‘clinical e xce lle nce .’ 
Th e n two, th e re ’s  not a paym e nt m e ch -
anism  in place  th at re wards  th at.”  

Manufacture rs  and oth e r e xpe rts  also 
rais e d th e  is s ue s  of lim ite d re im burs e -
m e nt.

A final th e m e  in th is  conte nt are a is  re -
late d to th e  pe rce ive d lack  of re source s  
to de ve lop us e ful products. Four pe ople  
provide d com m e nts  to th is  e ffe ct (two 
provide rs , one  m anufacture r and one  
oth e r e xpe rt). O ne  e xpe rt w e  spok e  w ith  
s h are d th e  follow ing opinion about re -
source s  to de ve lop ne w  products :
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“Th e re ’s  an obvious  ne e d for te ch nology 
th at can facilitate  th e  q uality of care , fa-
cilitate  productivity, e tc. But th e  re al 
struggle  is  th at th e re  is  ve ry little  oppor-
tunity to fund th os e  initiative s , or fund 
th e  analys is  to de te rm ine  w h at k ind of 
value  a give n te ch nology m igh t h ave  at 
th e  organiz ation, or w h at k ind of out-
com e s  and re sults  th at a give n proje ct, 
or a give n te ch nology m igh t yie ld.”  

Re gulatory b arrie rs
A th ird m ajor conte nt are a re late d to re g-
ulations  in th e  re s ide ntial care  s e ctor. 
W e  construe d th is  are a broadly to in-
clude  s e lf-re gulation by th e  industry as  
w e ll as  re gulations  im pos e d by th e  gov-
e rnm e nt. Th re e  cle ar th e m e s  e m e rge d 
in th is  conte nt are a: th e  ne e d for stand-
ards  to prom ote  inte gration of te ch nolo-
gie s , th e  large ly ne gative  influe nce  of 
th e  curre nt re gulatory e nvironm e nt, and 
th e  barrie rs  im pos e d by outdate d re gula-
tions.

Th e  m ost com m only m e ntione d th e m e  
in th is  conte nt are a was  th e  ne e d for 
m ore  standards  to facilitate  th e  com pat-
ib ility and inte gration of te ch nology. 
Th is  th e m e  was  m e ntione d by h alf of 
th e  pe ople  w ith  w h om  w e  spok e , re pre s -
e nting a m ix of provide rs , m anufactur-
e rs  and re gulators. O ne  provide r note d:
“O n one  of m y cam pus e s , I m ay h ave  a 
fire  syste m , I m ay h ave  a nurs e  call sys -
te m , I m ay h ave  a wande ring sys -
te m …four or five  diffe re nt inde pe nde nt 
syste m s.  Each  one  of th os e  de live rs  
value . But th e  fact th at th e y e ach  de live r 
th os e  value s  inde pe nde ntly from  th e  
oth e r is  a ve ry, ve ry s ignificant im pe di-
m e nt to e ffe ctive ly de ploying th e  full be -
ne fit from  th e m .”  

From  th e  m anufacture r’s  pe rspe ctive , a 
lack  of standards  adds  to th e ir m anufac-
turing e xpe ns e s . A lack  of standards  is  
also tim e -consum ing for re gulators. Re g-
ulators  contacte d for th is  proje ct indic-
ate d th e re  was  a ge ne ral lack  of stand-

ards  for e valuating ne w  te ch nologie s . 
Usually, re gulators  w ill re q uire  a ne w  
product to unde rgo te sting and be  ce rti-
fie d by th e  Food and D rug Adm inistra-
tion, Unde rwrite rs  Laboratorie s , or a s im -
ilar, th ird-party te sting organiz ation.  

A s e cond th e m e  e m e rge d in conve rsa-
tions  w ith  s e ve n pe ople  w h o addre s s e d 
th e  role  of th e  re gulatory e nvironm e nt. 
Th e y note d th at th e  curre nt re gulatory 
clim ate  in re s ide ntial care  s e ttings  intro-
duce s  ince ntive s  th at do not prom ote  de -
ve lopm e nt or adoption of ne w  te ch nolo-
gie s . O ne  provide r e xpre s s e d th e  s itu-
ation as  follow s : “th e  [te ch nology] 
industry [h as] be com e  orie nte d toward 
re gulation and th at be com e s  a proxy for 
th e ir own e ffort to de s ign a product and 
strate gy.” A re late d th e m e  h as  appe are d 
in th e  ge rontology lite rature . For e x-
am ple , Sch ne lle  and colle ague s  found in 
two cas e  studie s  of inform ation te ch no-
logy im ple m e ntations  in nurs ing h om e s  
th at e ffe ctive  protocols  w e re  not sus -
taine d once  re s e arch  te am s  ce as e d th e ir 
involve m e nt.23 Th e  auth ors  conclude d 
th at th e  re gulatory e m ph as is  on docu-
m e ntation cre ate s  a dis ince ntive  for pro-
vide rs  to e m ploy te ch nologie s  th at 
provide  accurate  inform ation to im prove  
th e  proce s s  of providing care . 

Not all th e  pe ople  w e  spok e  w ith  de -
scribe d th e  re gulatory e nvironm e nt as  a 
barrie r.  For e xam ple , one  nurs ing h om e  
provide r de scribe d th e  re gulatory pro-
ce s s  as  h e lpful for obtaining a variance  
to im ple m e nt a wande r pre ve ntion sys -
te m  in nurs ing h om e :
“Th e  re gulations  are  still th e re  [on th e  
book s] but you just ge t a waive r. So, 
you still h ave  a proce s s  to ge t th rough . 
And bas ically th at proce s s  is  re ally… 
just to m ak e  s ure …th at you’re  im ple -
m e nting th e  te ch nology prope rly.  I s e e  
th at as  h e lpful…”

A final th e m e  th at e m e rge d was  th e  fact 
th at som e  re gulations  are  out of date . 
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In our discus s ions , all th re e  re gulators  
and two provide rs  offe re d us  e xam ple s  
of re gulations  th at cle arly lagge d be h ind 
te ch nologie s . O ne  re gulator sum m ar-
iz e d th e  is s ue  as  follow s :  “Te ch nology 
is  m oving so fast th at th e  code s  can’t 
k e e p up.”  

A us e ful e xam ple  re late s  to as s istance  
call syste m s  in nurs ing h om e s.  A m anu-
facture r de scribe d a syste m  th at h as  
be e n de ve lope d, w h ich  us e s  s e nsors  to 
autom atically de te ct m otion and m ove -
m e nt, incontine nce , and falls, and w h ich  
can be  program m e d to s e nd an ale rt to 
staff w ith out ph ys ical action by re s id-
e nts. Th e  m anufacture r e xplains  th at 
code s  th at re q uire  ph ys ical activation of 
th e  call syste m  by re s ide nts  m ak e  it diffi-
cult to s e ll syste m s  to nurs ing h om e s , 
w h ich  in som e  cas e s  h ave  be e n re q uire d 
to put in two syste m s.

Inde e d, in our s e arch  of U.S. state  re gula-
tions  w e  found only th re e  state s  th at 
m ade  spe cific m e ntion of w ire le s s  te ch -
nology (Kansas , South  D ak ota, and W as h -
ington), w h e re as  Ne w  York  cons ide rs  
s uch  syste m s  on a cas e -by-bas e  bas is . 
At th e  sam e  tim e , 28 state  code s  are  w rit-
te n in such  a way th at calls m ust be  ph ys -
ically activate d by re s ide nts  (typically 
e ith e r th rough  a call button or pull 
cord). 

A re gulator s h are d an e xam ple  of th e  
proce s s  th e y us e  to re vis e  outdate d re gu-
lations  th at h ave  to do w ith  te ch nology. 
“W e  allow e d s e ve ral facilitie s  to install 
th e  w ire le s s  te ch nology, e valuate d h ow  
w e ll it did, and th e n w e  am e nde d th e  re g-
ulations  to allow  for it…” Th e y w e re  able  
to allow  installation th rough  th e ir “s ub-
stantial com pliance ” claus e , w h ich  e s s e n-
tially re q uire s  th e  provide r or builde r to 
e xplain w h y th e  te ch nology m e e ts  th e  in-
te nt of th e  re gulation. Sh e  e xplains , 
“[If], afte r re vie w  by staff h e re , w e  de -
te rm ine  th at it doe s  m e e t th e  inte nt of 
re gulation, w e  w ill is sue  a le tte r of w h at 

w e  call  ‘s ubstantial com pliance ’ and 
th at le tte r e s s e ntially says  th at you 
…could do w h at you’ve  as k e d for and 
w e  w ill m onitor its  e ffe ct on re s ide nts  or 
staff th rough  th e  s urve y proce s s . And if 
w e  find th at it doe s  not m e e t th e  re gulat-
ory inte nt, w e  could re scind th e  s ubstan-
tial com pliance .”

It is  uncle ar h ow  m any state s  h ave  th e  
re source s  to us e  th e  s ubstantial com pli-
ance  proce s s  to m ak e  re gulations  m ore  
com patible  w ith  ne w  te ch nologie s .

Provide rs ’ lack  of k now le dge  and e x-
pe rie nce  w ith  im ple m e nting and m an-
aging te ch nological ch ange
Provide rs , m anufacture rs , and oth e r e x-
pe rts  m ade  a num be r of notable  com -
m e nts  about ch alle nge s  as sociate d w ith  
th e  proce s s  of im ple m e nting te ch nolo-
gie s  in long-te rm  care  s e ttings. Th is  con-
te nt are a cons iste d of two m ain th e m e s : 
is s ue s  around staffing logistics  (for in-
stance , w ith  re spe ct to s k ill le ve l, train-
ing, tim e  re source s , and turnove r) and 
is s ue s  around le ading th e  proce s s  of 
ch ange  in th e  face  of re s istance  to ne w  
te ch nologie s .

Tw e lve  of th e  pe ople  w e  spok e  to (in-
cluding provide rs , m anufacture rs , and 
oth e r e xpe rts) m e ntione d is s ue s  re late d 
to staffing as  a barrie r to im ple m e nting 
te ch nology.  O ne  provide r e xplaine d 
th at non-profit nurs ing h om e s  in particu-
lar attract pe ople  w h o pre fe r ‘h igh -
touch ’ rath e r th an ‘h igh -te ch ’ care . An-
oth e r note d nurs ing staff’s  lim ite d te ch -
nical k nowle dge  and low  com fort w ith  
te ch nologie s . A m anufacture r of te ch no-
logie s  for th e  s e nior h ous ing m ark e t e x-
plaine d th at training was  k e y to succe s s -
ful im ple m e ntation of te ch nology. H e  re -
m ark e d: “At th e  e nd of th e  day w e  are  
m ore  about training and ch ange  m an-
age m e nt th an about te ch nology im ple -
m e ntation.”  Th e  tim e  consum ing nature  
of im ple m e nting ne w  te ch nologie s  was  
also note d by s e ve ral provide rs. O ne  e x-
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plaine d, “You’ve  got to inve st a lot of 
tim e  and e ne rgy be fore  you ge t a long-
te rm  re sult…” D ifficultie s  as sociate d 
w ith  staff turnove r w e re  also note d.

H alf of th e  pe ople  w e  spok e  w ith  m e n-
tione d th e  ch alle nge s  of le ading ch ange  
in a long-te rm  care  s e tting.  Provide rs  
and m anufacture rs  alik e  e xpre s s e d th e  
opinion th at le ade rs h ip was  critical in 
bringing about a te ch nological ch ange  
in a re s ide ntial care  s e tting.  O ne  pro-
vide r de scribe d th e  le ade r in th e  follow -
ing te rm s : “In orde r to bring …a re al cut-
ting e dge  te ch nology into a long-te rm  
care  facility… you h ave  to h ave  
pe ople …th at are  re ally de dicate d…w h o 
re ally want to m ak e  it work …” Anoth e r 
note d, “th e y ne e d to be  a ch am pion…” A 
m anufacture r e xplaine d, “I th ink  [its  s uc-
ce s s] de pe nds  on w h o ch am pions  it, 
and w h e n it arrive s  som e one  m ak e s  
s ure  th at it work s ...”  

Anoth e r e xplaine d th e  le ade rs h ip ch al-
le nge  as  follow s : 
“It’s  sort of a catch  22.  O n one  s ide , to 
im ple m e nt te ch nology, you ne e d e ve ry-
body to buy in to it.  If pe ople  don’t buy 
in, it’s  not going to work ….But on th e  
oth e r s ide , you’ve  got to also m andate  
to a ce rtain e xte nt be caus e  if you don’t 
m andate , it’s  always  going to be  pus h e d 
as ide .”

Re s istance  to th e  proce s s  was  note d as  
a ch alle nge . For e xam ple , one  provide r 
e xplaine d, “I say te ch nology by its e lf is  
pre tty s im ple . Te ch nology work s . If it 
doe sn’t, you m ak e  it work . [Th e  difficult 
part is] to ge t th e  h um an s ide  to work  
w ith  it. It’s  convincing pe ople  th at it’s  
be tte r for th e m .”

Provide rs  indicate d th at staff s e e m e d to 
re s ist te ch nologie s  in w h ich  th e y fe lt 
m onitore d or th at w e re  inte nde d to su-
pe rvis e  th e ir work . In contrast, tools  to 
h e lp th e m  accom plis h  th e ir tas k s  ap-
pe are d to be  w e lcom e d by m anage m e nt 

and dire ct care  work e rs  alik e .

In th e  conve rsations  w e  h ad w ith  pro-
vide rs , w e  notice d w h at appe are d to be  
a strik ing patte rn in w h ich  te ch nologie s  
th at w e re  introduce d e xte rnally - by top 
le ve l m anage m e nt, as  part of strate gic 
plans  s e t by boards  of dire ctors , or by 
re s e arch e rs  - face d s ignificant ch al-
le nge s  during th e  im ple m e ntation pro-
ce s s  and w e re  difficult to sustain. Se ve r-
al e xch ange s  illustrate  th is  appare nt re -
lations h ip. In th e  follow ing e xch ange , a 
provide r de scribe s  th e  slow  and difficult 
proce s s  im ple m e nting te ch nology initiat-
ive s , including a touch -scre e n applica-
tion for dire ct care  work e rs. In th is  s e t-
ting, th e  application was  adopte d in re -
spons e  to th e  com pany’s  strate gic plan.
Inte rvie w e r: “Are  th e re  particular s e t-
tings  in w h ich  you find te ch nology m ore  
difficult to im ple m e nt?” 
Provide r: “W e  find te ch nology unive r-
sally e xtre m e ly difficult to im ple m e nt.”
Inte rvie w e r: “Any e xam ple s  of w h e re  it 
w e nt m ore  e as ily th an you e xpe cte d…?”
Provide r: “No…W e  h ave  e xam ple s  of 
w h e re  th ings  go e as ie r th an you e xpe c-
te d, but ofte n th os e  are …be caus e  
you’ve  gone  th rough  a pe riod of gre at 
difficulty...  “

Anoth e r provide r de scribe s  th e  im ple -
m e ntation of an as s istance  call te ch no-
logy drive n  by s e nior m anage m e nt:
Provide r: “W e ’re  now  at a point w h e re  
th e  staff is  pre tty com pliant…”  
Inte rvie w e r: “W h e n did you first bring in 
th is  te ch nology?”
Provide r: "About 2 ye ars  ago.”
Inte rvie w e r: “And h ow  long would you 
say th at it took  for com pliance ?”
Provide r: “About 2 ye ars.”

In contrast, th os e  te ch nologie s  offe re d 
to dire ct care  staff in re spons e  to a re -
q ue st by th os e  staff appe are d to be  
m uch  m ore  e as ily inte grate d. O ne  e x-
am ple  illustrate s  an  im ple m e ntation in-
volving a palm  de vice  for dire ct care  
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staff to re cord clinical docum e ntation as  
th e y obs e rve  activitie s; w h e n th e  de vice  
is  put back  in th e  cradle , th e  clinical doc-
um e ntation is  autom atically update d. 
Th e  provide r e xplains :  
“[W e ] q ue rie d a num be r of our locations  
about w h at th e y ne e de d re lating to cap-
turing th at inform ation, and th e n w e  de -
ve lope d an application to do th at on th e  
palm  and th e n w e  took  it out and pi-
lote d it at som e  locations. O ur goal for 
th e  pilot was  th at … w e  would allow  
th e m  to work  w ith  it for a pe riod of 
tim e , th e y’d give  us  som e  fe e dback  as  
to th e  good th ings  and bad th ings  about 
it, th e n our plan was  to go back  and to 
m ak e  ch ange s  and adjustm e nts  to th e  ap-
plication and roll it out on a broade r 
scale  to im ple m e nt it.  W h e n w e  cam e  to 
th e  e nd of our pilot tim e  training, our 
pilot s ite s  w e re  w illing to give  us  th e  in-
form ation about [th e  e xpe rie nce ] w ith  it. 
But th e y re fus e d to give  up th e  applica-
tion. Th e y said, “Th e re ’s  no way w e ’re  
going to give  th is  up. Eve n in its  draft 
state , in its  pre lim inary state , it is  s uch  
a productivity lift and such  an aid and a 
be ne fit to our profe s s ions...w e  don’t 
want to give  it up.”

A s e cond e xam ple  involve d a wande r 
m anage m e nt syste m . Th e  provide r de -
scribe d a s ituation in w h ich  h e alth  care  
staff from  an Alz h e im e r’s  unit ap-
proach e d h im  w ith  conce rns  about e lope -
m e nt.  
“[Th e y as k e d us] ‘W h at can w e  do about 
it?’ So w e  put a Re q ue st for Proposal 
(RFP) out to look  at th e  various  wande r-
ing syste m s... And w e  ch os e  th e  com -
pany. Th e y de m o-e d th e  syste m , cam e  
down h e re  and actually ne xt w e e k , 
w e ’re  going to start installing…Th e  
th ing about th at is  [th e  proce s s] was  driv-
e n by th e m  [Alz h e im e r’s  spe cial care  
unit staff].  Th e y’re  going to love  it be -
caus e  th e y can s e e  an im m e diate  pay 
back .” 

In a follow -up conve rsation afte r in-
stalling th e  syste m , th e  provide r con-
firm e d, “Th e y ...are  ve ry appre ciative  of 
it...” 

D ISCUSSIO N

Th rough  s e m i-structure d inte rvie w s  w ith  
16 e xpe rts  in th e  fie ld of te ch nology 
and re s ide ntial care  s e ttings , w e  ide nti-
fie d 12 pote ntially im portant barrie rs  
for furth e r study in four are as : inform a-
tion ne e ds; financial conce rns; re gulat-
ory conce rns; and th e  ch alle nge s  of 
ch ange  m anage m e nt. O ur findings  e x-
pand upon th e  sm all lite rature  to date  
on th is  topic. Cons iste nt w ith  Roge rs ’ 
th e ory of innovation diffus ion, and w ith  
findings  by Arm e r and colle ague s 10 and 
Le e ,14 w e  find a lack  of inform ation is  re -
cogniz e d by k e y pe rspe ctive s  as  be ing 
an im portant barrie r to te ch nological in-
novation in th e  re s ide ntial care  industry. 
W e  also ide ntifie d th e m e s , cons iste nt 
w ith  Castle ,12 th at sugge st m ark e t con-
s ide rations  are  im portant in e ncour-
aging innovation in re s ide ntial care  s e t-
tings.   W e  h e ard from  a num be r of e x-
pe rts  th at financial barrie rs  are  gre at 
and th at re gulatory cons ide rations  m at-
te r – not just in te rm s  of re im burs e m e nt 
but re gulatory proce s s  as  w e ll. 
More ove r, cons iste nt w ith  Roge rs ' th e -
ory18 and findings  by Poon and col-
le ague s ,17 provide rs , m anufacture rs  and 
re gulators  alik e  m e ntione d th at le ade r-
s h ip was  crucial to th e  s ucce s sful im ple -
m e ntation of te ch nologie s  in th e  re s ide n-
tial care  m ark e t.  O ur findings  are  also 
sugge stive  of a ne w  h ypoth e s is  for fur-
th e r te sting: nam e ly, th at th e  proce s s  of 
introducing a te ch nology (from  top m an-
age m e nt vs  from  th e  front-line  staff) pre -
dicts  th e  le ve l of re s istance  from  staff.

O ur study h as  a num be r of im portant 
lim itations. Th e  sm all sam ple  s iz e  and 
lack  of syste m atic sam pling m e ans  th at 
w e  could not provide  q uantitative  e vid-
e nce  th at is  ge ne raliz able . Nor did th e  
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q ualitative  m e th odology w e  adopte d 
allow  us  to com pare  th e  re le vant im port-
ance  of various  th e m e s  th at e m e rge d or 
to de te rm ine  if pe rce ptions  th at w e re  re -
porte d to us  w e re  accurate . Ne ve rth e -
le s s , by incorporating m ultiple  pe rspe ct-
ive s  and as k ing m ore  ge ne rally about 
te ch nologie s , th is  study provide s  th e  
first broad analys is  of th e  is s ue . Prior 
studie s  only provide d partial solutions. 
O ur re s e arch , conve rs e ly, s ugge sts  th at 
im proving inform ation alone , for e x-
am ple , w ith out ch anging re gulations  or 
training provide rs  to m anage  ch ange , is  
unlik e ly to be  s ufficie nt.

W h at do our findings  s ugge st for ne xt 
ste ps  to e nsure  th e  frail olde r adults  liv-
ing in th e s e  s e ttings  in th e  Unite d State s  
are  not le ft be h ind? Th e  m e th odology 
w e  e m ploye d uncove re d 12 th e m e s , but 
in m any cas e s  furth e r q ualitative  and 
q uantitative  re s e arch  w ill be  ne e de d to 
confirm  th e  re lative  im portance  of e ach  
of th e s e  th e m e s  to th e  ove rall ch al-
le nge .  In ligh t of th e s e  findings , w e  
provide  a s e rie s  of e ducational and e x-
ploratory strate gie s  to be  cons ide re d. 
W e  organiz e  th e  re m ainde r of th e  discus -
s ion along th e  conte nt are as  ide ntifie d 
in our analys is  and de scribe  re ce nt ad-
vance s  and ne xt ste ps  th at can be  tak e n 
to be tte r unde rstand th e  nature  and 
caus e s  of th e  barrie rs.  

As s e s s  and addre s s  inform ation gaps
Gaps  in k nowle dge  about te ch nologie s  
in re s ide ntial long-te rm  care  s e ttings  
could be  re m e die d in a num be r of ways. 
A study to de ve lop and te st a fram e work  
for as s e s s ing th e  costs  and be ne fits  of 
diffe re nt type s  of te ch nology in re s ide n-
tial long-te rm  care  s e ttings  would 
cle arly be  us e ful. U.S. gove rnm e nt fun-
de d re source s  de s igne d to provide  in-
form ation about available  te ch nologie s , 
s uch  as  www.Te ch forLTC.org and 
www.able data.com , s h ould be  e valuate d 
for th e ir us e fulne s s  in inform ing pro-

vide rs ’ purch as ing de cis ions. Gaps  
could also be  addre s s e d w ith  a study to 
de te rm ine  th e  s iz e  of th e  long-te rm  care  
m ark e t, and w h at th e ir ne e ds  are  for 
te ch nology, or by adding q ue stions  
about te ch nologie s  to th e  national pro-
vide r s urve ys.  

Explore  w ays  to e ncourage  im ple m e nt-
ation of cos t-e ffe ctive  te ch nological in-
novations  in re s ide ntial long-te rm  
care  s e ttings
In th e  future , state s  w ill lik e ly face  addi-
tional pre s sure s  to lim it Me dicaid spe nd-
ing, a m ajor source  of paym e nt for re s id-
e ntial long-te rm  care .7 Studie s  ge are d to-
ward e xploring w h e th e r te ch nologie s  
are  inde e d cost e ffe ctive , and if so, th e  
m anne r in w h ich  cost savings  occur in 
re s ide ntial care  s e ttings , would be  ve ry 
us e ful to aid in re im burs e m e nt de cis ion 
m ak ing.  

Th e  im ple m e ntation of cost-e ffe ctive  
te ch nologie s  could be  e ncourage d by de -
ve lopm e nt and te sting of a fram e work  
to as s e s s  th e  costs  and be ne fits  of te ch -
nologie s  in re s ide ntial care  s e ttings. 
Such  analys e s  would h e lp provide rs  
m ak e  inform e d de cis ions  about inve st-
m e nts  and m ay also provide  guidance  to 
private  and public insure rs  inte re ste d in 
cove ring such  te ch nologie s . Th is  are a is  
particularly ch alle nging, as  savings  m ay 
accrue  to a diffe re nt s e ctor of th e  h e alth  
care  fie ld.  For e xam ple , re ducing th e  
num be r of s e rious  falls in nurs ing 
h om e s  w ill lik e ly re duce  h ospitaliz ation 
costs , but not ne ce s sarily re duce  (and in 
som e  cas e s  incre as e ) actual e xpe ndit-
ure s  in th e  re s ide ntial care . In addition, 
be tte r unde rstanding of re s ide ntial care  
and h e alth  care  liability is s ue s  is  
ne e de d. Finally, th e  e xisting state  as s ist-
ive  te ch nology alte rnative  financing pro-
gram s  m igh t s e rve  as  a us e ful ve h icle  
for m ak ing low  cost loans  available  to 
re s ide ntial care  facilitie s  w h o s e rve  low -
incom e  re s ide nts. 
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Encourage  de ve lopm e nt of indus try 
s tandards  for re s ide ntial care  te ch nolo-
gie s  and e xplore  h ow  b e s t to provide  
guidance  to re gulatory age ncie s
In our re vie w  of th e  lite rature  and in th e  
cours e  of our conve rsations  w e  le arne d 
of s e ve ral industry e fforts  unde rway to 
prom ote  standards  for te ch nologie s  th at 
are  in us e  in re s ide ntial long-te rm  care  
s e ttings. For e xam ple , Th e  Ce nte r for 
Aging Se rvice s  Te ch nology (CAST), a pro-
gram  of th e  Am e rican As sociation of 
H om e s  and Se rvice s  for th e  Aging, h as  
cre ate d an Ele ctronic H e alth  and W e ll-
ne s s  tas k  group th at participate s  in na-
tional data standards  activitie s  s uch  as  
H e alth  Le ve l 7 (H L-7). Standards  for call 
syste m s  for nurs ing facilitie s  w e re  in-
clude d in th e  2001 e dition of th e  Am e ric-
an Institute  of Arch ite cts ’ guide line s  on 
h ospital and h e alth  care  facility de s ign. 
W ith in th e s e  guide line s  are  spe cific m e n-
tion of w ire le s s  radio fre q ue ncy call sys -
te m s  and is s ue s  of e le ctrom agne tic com -
patibility of inte rnal and e xte rnal 
source s.24 Th e  H e alth care  Com m unica-
tions  and Em e rge ncy Call Syste m s  
Group of th e  National Ele ctrical Manufac-
ture rs  As sociation (NEMA) is  curre ntly 
work ing w ith  Unde rwrite rs  Laboratorie s  
to m odify nurs e  call safe ty re q uire m e nts  
to include  w ire le s s  functions. Th is  NEMA 
group is  also work ing on a proje ct to 
de fine  and cre ate  standards  for e m e r-
ge ncy call (w ire d or w ire le s s ) syste m s  
us e d in le s s  m onitore d e nvironm e nts , 
s uch  as  as s iste d living. Additional stud-
ie s  e xploring th e  be st way to e ncourage  
and support voluntary standard de ve lop-
m e nt e fforts  by industry would be  valu-
able .

Guidance  to re gulators  could be  e n-
h ance d by e ncouraging state s  to adopt 
update d code s  on a re gular bas is , by e n-
couraging th e  appropriate  private  as soci-
ations  to provide  for inte rim  inte rpre ta-
tions  of th e ir code s , by de ve loping part-
ne rs h ips  w ith  industry re pre s e ntative s  
to guide  re gulators  around ne w  te ch nolo-

gie s , by ide ntifying state s  th at are  at th e  
fore front of m odifying re gulations  to e n-
h ance  te ch nological innovation, and by 
e ncouraging m ore  inform ation on th e  
be ne fits  of te ch nology in re s ide ntial 
long-te rm  care  s e ttings. Th e  proce s s  of 
de ve loping ne w  re gulatory standards  
could be  facilitate d by supporting a 
de m onstration proje ct th at re im burs e s  
care  bas e d on q uality not cost. In addi-
tion, state s  th at h ave  long track  re cords  
in advancing re gulatory innovation 
could be  e nliste d to te ach  oth e rs  about 
th e  proce s s  of substantial com pliance . 
Finally, a th e m e  th at e m e rge d was  th e  
ne e d for industrie s  to adopt standards  
so th at te ch nologie s  are  m ore  com pat-
ible . W h ile  th is  th e m e  is  e nde m ic to 
h e alth  care  s e ttings  in ge ne ral, long-
te rm  care  in particular place s  de m ands  
on organiz ations  to coordinate  h igh -
q uality e fficie nt care  us ing a com pre -
h e ns ive  and h olistic approach .  

Educate  provide rs  ab out im ple m e nta-
tion is s ue s
Finally, our study points  to th e  ne e d to 
furth e r e ducate  provide rs  about th e  re la-
tions h ip be tw e e n th e  purpos e  of and 
proce s s  by w h ich  te ch nology is  intro-
duce d and sustaine d ove r tim e  in re s id-
e ntial care  s e ttings. Focus  on th is  topic 
is  furth e r s upporte d by ongoing discus -
s ions  w ith in th e  re s ide ntial care  com -
m unity its e lf w h ich  h as  incre as ingly 
calle d for th e  ne e d to focus  on le ade r-
s h ip and ch ange  m anage m e nt surround-
ing all care -re late d is s ue s . 

In s um , th e re  appe ars  to be  cons ide r-
able  agre e m e nt acros s  provide rs , m anu-
facture rs  and re gulators  about th e  
m ajor barrie rs  to im ple m e nting te ch no-
logie s  in U.S. re s ide ntial care  s e ttings. 
Additional re s e arch  is  ne e de d to s h e d 
ligh t on e ffe ctive  strate gie s  for ove rcom -
ing th e s e  barrie rs  and incre as ing th e  e f-
fe ctive  inte gration of te ch nology in re s id-
e ntial long-te rm  care  s e ttings.
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