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ABSTRACT

Background: Appropriate medication prescribing for nursing home residents remains a challenge.

Objective: The purpose of this study was to conduct a narrative review of the published literature describing
randomized controlled trials that used interventions to improve suboptimal prescribing in nursing homes.

Methods: The PubMed, International Pharmaceutical Abstracts, and EMBASE databases were searched for articles
published in the English language between January 1975 and December 2009, using the terms drug utilization, phar-
macentical services, aged, long-term care, nursing homes, prescribing, geriatrvics, and randomized contvolled trial. A
manual search of the reference lists of identified articles and the authors’ files, book chapters, and recent review articles
was also conducted. Abstracts and posters from meetings were not included in the search. Studies were included if they:
(1) had a randomized controlled design; (2) had a process measure outcome for quality of prescribing or a distal out-
come measure for medication-related adverse patient events; and (3) involved nursing home residents.

Results: Eighteen studies met the inclusion criteria for this review. Seven of those studies described educational
approaches using various interventions (eg, outreach visits) and measured suboptimal prescribing in different man-
ners (eg, adherence to guidelines). Two studies described computerized decision-support systems to measure the
intervention’s impact on adverse drug events (ADEs) and appropriate drug orders. Five studies described clinical
pharmacist activities, most commonly involving a medication review, and used various measures of suboptimal pre-
scribing, including a measure of medication appropriateness and the total number of medications prescribed.
Two studies each described multidisciplinary and multifaceted approaches that included heterogeneous interventions
and measures of prescribing. Most (15/18; 83.3%) of these studies reported statistically significant improvements in
>] aspect of suboptimal prescribing. Only 3 of the studies reported significant improvements in distal health out-
comes, and only 3 measured ADEs or adverse drug reactions.

Conclusions: Mixed results were reported for a variety of approaches used to improve suboptimal prescribing.
However, the heterogeneity of the study interventions and the various measures of suboptimal prescribing used in
these studies does not allow for an authoritative conclusion based on the currently available literature. (Am | Geriatr
Pharmacother. 2010;8:183-200) © 2010 Excerpta Medica Inc.
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INTRODUCTION
Medication prescribing for nursing home residents
>65 years of age is a complex process that can poten-
tially improve quality of life, prolong life expectancy,
and/or cure discase. However, sufficient data have
been published over the past 3 decades suggesting that
prescribing can be suboptimal (ie, overuse, underuse,
or misuse).! Of concern is that these different types
of suboptimal prescribing can lead to adverse health
outcomes, especially medication-related adverse patient
events (ie, adverse drug events [ADEs], adverse drug
withdrawal events, and therapeutic failures).!=*
Various research approaches have been used in at-
tempts to improve prescribing practices among phy-
sicians in multiple clinical care settings.!->11 These in-
clude interventions to improve education of the health
care staff providing patient care, to utilize computer-
ized decision-support systems, to use clinical pharmacy
interventions, to use a multidisciplinary approach, and
to use a multifaceted approach. The conclusions of
these various interventions have produced mixed re-
sults, leading to further confusion on effective inter-
ventions to improve prescribing. Unfortunately, previ-
ous reviews either are outdated or focus on a single
drug class (eg, psychotropic drugs) or intervention (eg,
pharmacists).1:8:11 Because a review of interventions to
improve prescribing in nursing homes has not been
conducted in almost 2 decades,! this updated review is
both timely and relevant. The objective of this study
was to conduct a narrative review of the published lit-
erature, describing the current state of the art of medi-
cation prescribing in nursing homes and interventions
for improvement.

METHODS

With the aid of a trained medical librarian, articles that
assessed improving suboptimal prescribing among el-
derly nursing home residents (265 years of age) were
identified through searches of the PubMed, Interna-
tional Pharmaceutical Abstracts (IPA), and EMBASE
databases for articles published in English between
January 1975 and December 2009. The search com-
bined the terms druy utilization, pharmacentical ser-
vices, aged, long-term carve, nursing homes, prescribing,
geriatrics, and randomized controlled trinl (RCT). Ad-
ditional articles were identified by a manual search of
the reference lists of identified articles and the authors’
files, book chapters, and recent review articles. Ab-
stracts and posters from meetings were not included in
the literature search. The authors then reviewed the
identified studies and included those that: (1) had a
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randomized controlled design; (2) had a process mea-
sure outcome for quality of prescribing or a distal out-
come measure for medication-related adverse patient
events; and (3) involved nursing home residents. Iden-
tified articles were grouped according to type of inter-
vention using a previously published approach.”

RESULTS

Twenty-three publications were identified from the
literature search, 5 of which were excluded. Three of
the excluded trials were not randomized,!?-1# one of
the trials did not focus on improving prescribing as a
main outcome,!® and one was a placebo-controlled
withdrawal trial that assessed stopping long-term anti-
psychotic treatment as the primary outcome.l® The
18 studies that met the inclusion criteria are summa-
rized in the table.1”-34 Seven of those studies described
educational approaches using various interventions
(eg, outreach visits) and measured suboptimal prescrib-
ing in different manners (eg, adherence to guidelines).
Two studies described computerized decision-support
systems to measure the intervention’s impact on ADEs
and appropriate drug orders. Five studies described
clinical pharmacist activities, most commonly involving
a medication review, and used various measures of sub-
optimal prescribing, including a measure of medication
appropriateness and the total number of medications
prescribed. Two studies each described multidisciplinary
and multifaceted approaches that included heteroge-
neous interventions and measures of prescribing.

The following descriptions provide further informa-
tion about these individual trials, categorized by type of
intervention. Of note, the trials were categorized by
the type of intervention rather than the object of the
intervention. For example, an educational intervention
directed at a multidisciplinary target audience would be
classified under the educational approaches section.

Educational Approaches

A study by Avorn et all” examined the impact of an
academic detailing intervention on the use of psycho-
tropic medications in nursing home residents. The
study included 823 elderly residents from 6 randomized
matched pairs of nursing homes and lasted 5 months.
The intervention consisted of a clinical pharmacist edu-
cating physicians, nurses, and nurses’ aides in the prin-
ciples of geriatric psychopharmacology. The interven-
tion was associated with a significant decrease in the use
of antipsychotic drugs (32% in experimental group vs
14% in control group; mean difference, —18%; 95% CI,
-3% to —=33%; P < 0.05). However, the intervention did



The American Journal of Geriatric Pharmacotherapy

Z.A. Marcum et al.

(panunuod)

(SN = d) 1035
ured sy a1dy3 Jo Suiuasiom pey sdnous (%4°SE) uonuaAIAIUI
pue (%5°Z€) [012U03 Ul $333[qns Jo uoniodoud Jejiwis :sau03nQ0

(1000 > d) Sawoy [043U0D

4O SauapIsal ul Aep L €0 YIim patedwiod sawoy UoUdAIIUI

4O sauapisal ul sAep | ¢ AQ pasealdul JUaWISSISSe YIUOW-¢

a3 210j2q sAep /£ ay3 u1 asn dvdv (1000 > d) $323(qns [03u0d

ui sAep ¢'9 01 0" WOy pue s33[qns uonuaAIAuI Ul sAep g'L 03 0°L
WO PISBAIIIP SIUSISSISSE LIUOW-E PUR SUI9SEA Y1) 31049q
sporiad Aep-/ aya u1 asn QSN JO SABP JO JaqUINU UBI :$52204(

(SO0 > d ‘6'€ 03 'L ‘1D %56 ‘0°C = O11ed 1e1 9/ SA %95)
uoissaidap 110da1 03 A|X1] 210W 319M INQ ‘SAWIOY [0ILOD

JO SJUIPISaL PIp UeYl UODUNY SANIUS0D JO S3INSEIW [BIIAIS

UO UOIEBIOLIAIIP $S3] pamoys s3nup dnoydAsdiue Supyel Ajjeniul
319m oym sawoy SUISINU UOIIUSAIIIUI JO SIUIPISIY :SAU0INQO

(200 = d ‘%8 SA %/ ) SSWOoY |013U0d Ul UBY] SaWoY
uonUIAIIUL Ul 10w Ajuedyiudis pasealdap (ssauajeridoidde
pue spmyudew) asn Snup aAndeoydAsd Jo 52105 Xapul {(SN = d
%S 1 01 %8E— 1D %56 ‘%L L— ‘DIUIIYIP UBSW %6 SA %07) SAZ
3J1|jley Buo| pue (SN = d ‘%S 03 %45~ 1D %56 %y T~ ‘DUIYIP
UBIW ‘9 T SA %S ) So13oudAy :sawoy |043U0d Ul Uey3 sawoy
UOIIUSAIIUI 2I0W Ul PANUIIUOISIP a9m sSNIp 13430 {(S0°0 > d
9%EE— 03 %E— 1D %S6 ‘%S L~ ‘DOUIIYIP UBIW ‘%4 | SA %TE)
SaWoY |0.13U0d Ul UeY) Sawoy SulsInu UOIIUIAIIUL Ul SIUIPISAL
310W Ul panuUodsIp sem s3n.p doydAsdiiue Jo asn 1522044

ured [e33]s0n2snwi
AJojewwrepjuiuou
JOJuawnea 1oy

sainseaw diSojodewieyduou
pue ‘s3uade [ed1dol Yvdv
paimnsqns Jeyy wyaLiose
pue Apapja ul sQIvsN Jo
s3yauaq/systl Suipnpoui ‘Jyels
awoy Suisinu pue suepisiyd

SYIUOW € Joj wes3oud [euoneonpy

SpIe $3s.nuU pue

‘sasanu ‘suenisAyd o1 papiaoad
‘A3ojodewLeydoydAsd
Suaenad upaseutteyd [esrunp

SYIUOW S Aq ‘wes3o.d [euonesnpy

Jo siied paydrew 9

SJUIPISAL /4|

‘sawoy Suisinu jo
sated paydiey oL

2.(100T) [B 32 UIRIS

S1UapISal €78
‘sawoy 3uisinu

1(T661) [e 33 UloAY
sayoeoadde [euonneonpy

£53|NSaY

UOIU3AI|
Jo uoneinQ

UOIJU2AIalU|

uoneziwopuey [erL

pe—z1 SPWOY Suisanu ul Suiquidsaad uonedipaw anoadwi 03 pauSisap sjersy pajjosuod paziwopue.l jo Arewwns ‘3jqep

185



Z.A. Marcum et al.

The American Journal of Geriatric Pharmacotherapy

(panunuod)

(851-980

1D %S6‘£1°L = YY) 23l |[Bj yauow-¢ 33 oy sdnoid jo,3uod pue
UOIUIAIIIUI 9] U3IMIIQ SIDUIBYIP JUedIUSIS ON SaUi0InQ
(00°L—67°0 ‘1D %S6 %S0 = YY)

dn-moj|oj Je uidse uo 330435 JO S I, SIUSPISL JO Jaquunu 3yl
ut sdnou8 uaamiaq aduaLRYIp uedYIudIs ou (SO0 > d ‘0SyL—69°L
1D %S6 ‘S6 = YY) dnoad jo1auod ay3 ur ueys dnoud uonuanidlul
aya ur sonoydAsdinue , painbai se, Jo asn 1a1ea.3 Apuedyiudis 1oy
1d30xa ‘UoNUAAISIUI A3 131Je 10 210J9q asn Snup didonoydAsd
10} sdnou3 uaam1aq saOUIIYIP JUBILIUSIS ON :552204(

SaWOY |013U0D pue
UONUIAIIUL JO SIUSPISII U3IMID] JolAeyaq aandnusip 1o paleliSe
JO S|9A3] 9Y3 Ul PUNOJ 23M S3DUIYIP JUedLIUSIS ON :SaUi023nQ0

(S%0°0 = d ‘%L LE-%S0 ‘1D %56 ‘%L 6L 5N dndajoinau

ul uondNpal ueaw) (%L °gy) SSWOY |013U0d 3y Ul JBYd UBY] JOMO|
Apuediyiusis sem (9%0°€Z) SSWOY UOIIUIAIIUL 3Y3 Ul so1dajoinau
Supjes syuapisal jo uoniodoud aya ‘syuow g| 1y 5592044

(500 > d*€£'0-8L°0 ‘1D %S6

‘9¢'0 = YO) poLad uonuaAIIul Y1 Jo pud a3 3e dnoi3 [013u0d
3Y3 U1 3S0Y3 d1aMm UeY] SD1301qIIUE JUdIdYpeUOU 3qLIdsald 03
A[|1] $53] %49 319m dnouS [eauswiadxa aya ul sueIsAY 52204

sad1deld uondnpal

{511 30435 pue ‘Buiqudsaid
Snup sidonoydAsd ‘sares

[[eJ InOge uonew.Iojul Jipne
P3|1ISP PUB 3DUIPIAS JUBAS[D.
Suipinoad aspeweyd e Aq

SUIUOW £ P3IIAI[DP ‘SIISIA DBIIINO OM|

BIUSWAP Ul JOIARYSq
pazede jo Juswadeuew
10j s3N.1p 01 S3ANEUIN|E UO
Bu1sno0y yyeas swoy Suisinu
01 PaIdAI[ap UONRUIAIAUI

SYauow oL 210ddns pue Suiures|

sauljaping aya 03 Juataypeuou
10 JuaJIaype se palyIsse|d sem
sno1qnue yoea {(erwadndas
PUE ‘SUOIId3ul 3NSSI3-10S

PUE UD{S ‘SUOIIdd)Ul 1D€1)
A103e41dSas 19MO| ‘S| | N M
SUONJ3UI pa3agiel) syauow ¢
snoiraid aya SuLIBA0D

9youd 3uiqudsaid onoiqnue
21942 yam Suoje suenisAyd o3

SUIUOW & sauljaping onoiqiue uljre

(sautod

awi yioq e eep
YIIM SIUSPISAI S /)
dn-moj|oy

1B SIUdPISAL 206
pue auljaseq

1B SIUdPISA /68
‘sani|1oey

d4ed [e1IUIPISAY 0T

SJUIPISAI GYE
{(sawoy Suisanu
1sijenads z1)
sawoy Suisinu
paiied 9

san||ey
aued w-3u0| §
wouy sueIsAyd 9¢

12(#00T) [e 32 A1301D

02(900) e 33 A3ss04

.(£007) & 32 3130U0W

£53|NSaY

UOIUIAIN|
jo uoneinQg

UOIIUIAI|

uoneziwopuey

leri

‘(panunuod) a|qe|

186



The American Journal of Geriatric Pharmacotherapy

Z.A. Marcum et al.

(panunuod)

(SN = d ‘y20q) 53UaA3 3|qeruanaud 1oy (0€'L

-180 1D %S6) TO'L PUBSIAY [[B 40J (€TL-T60 1D %S6) 90'L 21om
solyes 91ed pAIsSn(pe ‘S3un [043U0D Y3 Ul SYIUOW-IUSPISAI /STE
Jano (31qeauanaid pawaap [%L°£€] 92L) SIAY OFE SA SN
UONUIAINUI 3] Ul UOIIBAIISCO JO SYIUOW-IUPISAL £0SE J9AO
PaLnd00 (3|qeauanasd pawaap [%0°£€] TSL) SIAY LLY 552204

sonoignue [ela3uased Joj 1o sdnoiqiue
[e40 1oy suonedipul aulPpIng yam saposida 1oy a3es A11jeriow
uonuaatunsod Aep-g¢ ul adualayip Juedyiudis o saw023nQ

(200 > d)

saulPpIng aya Yaim adueplodde Ul soioiqiue jesjuated yim
Pa1eaud a1am dvHN JO saposida uonuaasaunsod ay jo aiow
Ajpuedyiugis ‘sisA[eue ajeLieARNW AIBPUOIIS 191e 90°69 03 %S H9
wouj parosdwir dnoi3 Ajuo-ueidisAyd :uonuanIalul 1a1je %8°L 8

01 UONUAAIIUI 310§3q %0S woyy ‘(sasanu snid uenisAyd) dnoid
UOIIUAAIIUI AU Ul S3UI[dPINS Y YIIM 3dUBPIOII. Ul SD1I0IGIIUR
Jesa3uased jo Suiqudsaid ur yuawaoidw JuedIUSISUON 552204

$3sse|d Snup 1aY10 Ul punoy atam

suonoNpal uedyIUSIs ou {(LO00 > d @SN [YSS Ul 95eaIDUl %S L€)
dnou3 [013u02 3y Ul pue (LOO'0 > d ‘@SN [YSS Ul 358U %48S)
dnoJ8 uonuaalauil 3y ul pasealdul syuessaidapnue

3|qeadadoe alow 10y s19pL0 ‘dnoi3 [03u0d Ay Yaim paredwod
dnou3 uonuaaauraya ui (LO00 > d ‘%6S) siuessaidapiue
SIPASLI pUB (LO00 > d ‘%L€) SAZ9 (£00°0 = d %61L)
sonoyaAsdinue Jo 3uiqridsaid ay3 ul aseasdap uedYIuSIS :$52204d

Jayroa
Je syauow 9
pue 311s
Apnis auo Je
syluow L

s3QV Sunuanaid
1oy paugisap waisAs
110ddns-uoisap [ea1ud

S{NS pa31233s Ajwopues
ulyaim sasinu pue suepisAyd
papnpaul 1eyl uonUIAINUI
Jejiwis e pue suepisAyd

03 pajiwi| ss3204d SNSUISUOD
dnou8 |jews Suipnpul gyHN
JO JU3WILAI] 10) UOIIUIAIIUI

SYIUOW 9 uonednpa-Sumunuod)

saple sasinu

pue ‘sasunu ‘saspeweyd
‘suepisAyd Suowre yiomwe]
panoidwii y3nodya asn

Snup aduanjut 01 pausisap

syiuow gl weiSoud yoeaino IspewLiey

SUN 6
JOSIUSPISAU L L L
‘san|1oey

aled wiA-3uo ¢ +z(8007) [ 32 Z3AIMIND

swd3sAs 310ddns-uoisap paziandwod

SJUIPISA S/E€T

SINSOL 2(1007) [e 32 uoaySneN

SJUpISal $S8|
‘san|1oey

aled wi-3uo €¢ (8661) & 33 3pILUydS

£53|NSaY

UOIUIAIN|
jo uoneinQg

UOIIUIAI|

uoneziwopuey [eri

‘(panunuod) 3jqel

187



Z.A. Marcum et al.

The American Journal of Geriatric Pharmacotherapy

(panunuod)

(TTL-8T0 1D %56 ‘650 = YY) UoIsnjuod pasea.dul 1o (0L'L-ST0
1D %56 ‘TS0 = YY) S101A_YAq BUIUdsIOM (SLL-EL'0 ‘1D %S6 ‘6€0
= 4Y) Apqow Sutuasiom (66'L—1£0 ‘1D %S6 ‘6L°L = HY) S|[e)
(89'L—99°0 ‘1D %S6 ‘SO°L = YY) SIAV JO SWLIdI Ul SIUIPISL [01IU0D
woly Apuedyiudis 1ayip 30u pip ING (SE0°0 = d ‘660-SL°0 ‘1D

%56 ‘8€°0 = YY) d3esn [eidsoy pue (€200 = d 460-2€0 ‘1D %S6
‘65°0 = YY) ured Suruasiom sureSe UOIIUIAIIUL AYI JO 103)J9
annd04d JuedyIudis e pamoys dnoid uonuanIdIU| [$aU023N0

(SX99Mm 8 1B 21005 UBAW

[0J3UOD pUE UOIIUIAIIUI UIIMII] uostiedwod 10§ /000 = d ‘16
—6'€ 1D %56 ‘S9SA TS—TT 1D %S6 ‘L€ ‘ueaw) dnou3 jonuod ays
Ul PaUISIoMm 21025 |\/\\ U9AIMOY {(SH9aM § I8 '€ 'L ‘1D %S6 ‘ST
SA 3UI|9SEq 1B 9%—8'L ‘1D %S6 ‘TS ‘UBIW) AUI[9SBQ WO 3105 [\
ur a8ueypd Juedyiusis e Yiim paeidosse 10U UOIIUIAIIU| :S52204d

dnouS jo13uod ay3 ur ueya dnoi3 uonuaIIUl Y3

ut 1ayBiy Apuedyiudis atom aeridoidde atam siap.o Snup [euly
3yl YaIYm 10J (S0°0 > d Y'E—1'L ‘1D %S6 ‘8’1 = Yy) uonewoju
Suissiw aanboe 03 s119je pue (S0 > d ‘0S—4'L ‘1D %S6

‘97 = YY) papIoAe 3q pjnoys Jey sSn.p 1oy S13Je (SO0 > d ¥y
-5’1 1D %S6 4T = YY) sH3[e Aduanbauy wnwixew jo uoniodoud
(SN = d‘I'L—€80 ‘1D %56 ‘S6'0 = YY) SUUN [0.3UOD pue
UOIUIAIAIUI 3YI UIIMII Je|iwis a1am (lelidosdde asam s1ap.o
Snup [euly 3ya YoIym 1oj) s143e 3sop Jo suonlodol :$5a204d

sisipeweyd pue

sueIsAyd yam saouaIajuod
ased pue ‘sispeweyd
A3unwiwod pajipaldde

£Q smaiAal uonedsIpaw
paleuip1o0d Ajpwi ‘sjeaidsoy
WO SALIBLUILLNS J3JSuel)
JudwaSeuew-uonedIpaW
Suipnpur 11108y 48 WIS
-3uoj 01 [exidsoy wouy J3ysueld
31 10} J0IBUIPIOOD UONISUEL)

YW 8 1seweyd e Jo uonippy
Aduapiynsul [eual

Yaim sauapisal 1oy duiquosaad

anosdwit 03 paudisap wiaisAs

SUIUOW TL 1oddns-uoisiap [eatul)d

SJUSPISAL OL |
‘sanijoey
aled wiN-3uo 68 oz(#007) [© 32 A1301D

A>euwueyd jesurd

sjun zg
Ul SJUIPISal €€8
‘A|oey

ared wi-3uo | <2(6007) | 32 pJal4

£53|NSaY

UOIU3AI|
Jo uoneinQ

UOIJU2AIalU|

uoneziwopuey [eL

‘(panunuod) 3|qe|

188



The American Journal of Geriatric Pharmacotherapy

Z.A. Marcum et al.

(panunuod)

(82 A 97) ajoym e se pouad Apnas aya Suunp 1ou Inq (8200 = d
41 sA ) pouad uonuaasaiul aya Suunp dnoud uonuaatul aya ul
Jamoy Apuedyiudis sem sUIBIP JO JaqUINU YL {(9T°E SA ££°€ ‘910IS
D3Asvg ueaw) 31| Jo Alfenb uo (L4 SA 98°€ ‘91005 SO ueaW)
uoissaudap ur paliodal aiam saSueyd auedyiudis ou {200 = d
SyL SA 6L ‘2105 SYGYD ueaw) dnouS jo3uod aya ul ueyl

dnoJ8 uonuaaiaui ay3 ul paliodas sem adUBGINISIP [BIOIABYD]
atow Apueoyiudis (SN = d ‘Ajpandadsal ‘1| pue §g| ‘9102s
JISWW ueaw) dnou3 [o1auod aya ul ueys dnouS uonuaasul

ay3 u1 4218313 sem uondUNY dARIUS0D Ul UOEIONIS( :S2UI02IN0

Jueoyiuis Ajjednsnels

J0u sem sdnoud g ay3 Usam1aq adUAIIYIP Y 43AaMOY
‘(syauow g e 44 SA duljdsEq JB 6'F) dnoid joauod ay3 pue
(syauow g 3e 74 SA auljaseq e |'G) dno.8 uonuaiul 3yl Yioq
Ul paseaudap paquidsald s3nup Jo Jaquunu Ueaw ay | :$5a204d

(sAep gz 4ad g¢[A]oAnDadsau

‘$SN Ul £8'€9$ pUe 6£°79$~] ¥6'CyF PUB 4T THT ‘UeaW) JUSPISAL
Jad s3nup Jo 3502 10 (6’9 pue £9 ‘UeawW) JU3PIsaL ad s3nup Jo
Jaquuinu (8¢l pue g'gl ‘Ueaw) a103s ISWINS (£°6 PUB 86 ‘Ueawl)
21025 [ay3teq ([%SHL] 0£€/8% PUB [%'SL] LEE/LS) SYIeap

‘(€0 pue 7’0 ‘ueaw) suonezijeaidsoy (8¢ pue ¢'¢ ‘ueaw) JuUspIsal
J4ad suo1IeINSU0D (N Ul PUNOJ 3IIM SDUIYIP JuedYIuSIS ou
(1000 > ¢) dnou3 j013u0d Y1 10§ ¢°| pue dnoud uonuaAIAIUI

9Y3 10j 80 Sem JUIPIsaL 43d S||Bj JO UIQUNU UBI|A SaUI0IINO

pajuawa|dwi a1am

suonepuaWWO03 paldadde 3yl Jo (S95/€€H) %99/ ‘dD a1 Aq
pa1dadoe a1am suonepuawodal 1seweyd Jo (£4//595) %9'SL
(1000 > d) dnou8 [0.13u0d 3y 40j 47 pue dnoid uonuaAIIUI 33
10J "¢ sem Juapisas Jad saSueyd Sn.p Jo JaquINU UBI\ :$52004

Jspeweyd SJUdPISal OEE
SUIUOW 8 B AQ MIIASI UOIEDIPIW dAIDY  ‘sawoy SuisinN 4L

10231 [e21Ul]d
pue juaned yam aspewtieyd e SIUapISal 199
SUIUOW 9  AQ M3IA3I UOIEDIPAW [BDIUID  ‘sawoy SuISINN S9

52(0002) e 39 SsiuIng

2(9007) B 32 Asuewiaz

£53|NSaY

UOIU3AIN| UOIUIAI| uoneziwopuey
Jo uoneanQ

fen)

‘(panunuod) 3|qep

189



Z.A. Marcum et al.

The American Journal of Geriatric Pharmacotherapy

(panunuod)

uonuUaAIANU
33 191y pagueydun a1aMm SIOIABYS] JUIPISIY :SaUI0INQO

(£10°0 = d ‘A|pARd3dS31 2770 03 Z0'L~ ‘1D %56 ‘8E0~ SA 0E'L
01910 ‘D %56 ‘€£°0) dnoud |013u0d YaIm pasedwiod uonuAINU
3Ya u1 sgzg 10j 3109s [\ UBIW Y3 Ul UOIIdNPaL JUBdYIUSIS
(L000 > d ‘TL 03 0~ ‘1D %56 #'0) [043UOD SA (1'9 03 L'T

1D %S6 ‘L ‘21025 [yYW ul 33ueyd ueaw) dnouS uonuaaiul

aya ur panoadui ssouareridosdde uonedsipawy :$532044

(€00 =d [%8L7] TLIT A [%¥6'LL] £9/8) dnoig |o13u0d

3Y3 pIp Uey3 a1ed JO S|9A3| Jamo| 01 padieydsip Sulaq sjuapisal
Jo Jaquuinu say3iy Apuedyiugis e pey dnoud uonuaaiul (SN =
[9%68°€L] TL/0L SA [%85Y] £9/€) dnouS joauod aya pip ueyl
SUIeap Jo Jaquunu Jamo| e pey dnoi3 uonuaAIIu| SaU0IN0
(#00=d:L'L)

dnoug joauod aya uey (£°g) uapisal Jad s3nup Jo Jaquunu

ueaw amo| Apuediyiusis e pey dnoi3 UOUIAIIU] 1552004

sdnoi3 7 ay31 usamiaq saied
[BAIAINS 4O SD1pUI AJIpiglow ul sagueyd Juedyiudis o :saui023nQ

(SN = d ‘pa14odas J0ou eIEP) S|0.UOD A3

01 3A1BRI %84 | AQ paonpal sem dno.d uonuaAIUL 3YI Ul 3sh
3nup |[e4910 (SN = d ‘A|PA1dadsal ‘GGE— pue 7| — :043U0D SnuiW
uonuaAIlul ‘[pouad aulaseq snuiw powad [er] sJuapisas 0001
J1eak /swiall uonduosaid jo raquinu ut 38ueyd) sdnous aya
U32M13q PIIOU 343M SI1I3INIP 10 UIXOSIP JO 3SN 3YI Ul SIDUIIIP
Juesyiudis ou (SO0 > d ‘|[e ‘A|pA1Idadsal ‘g8— pue ‘G87— ‘LS
‘6£C— ‘S/8— |04I3U0D SNUIW UoUdAIIUI [poliad auljaseq snuiw
pouad [era] syuapisai 0OQ L /4eaA/swaar uondudsaid jo saquunu
ut 38ueyd) dnoug jo.3u0d a3 yam paredwod dnoid uonuaniaiul
3y ui paonpau Aauedyiudis sem spioejue/sisiuogejue
101dada1-tH auiwelsty ‘saazexe| ‘sQIVSN ‘SAZ4 JO 35N 553204

SIUIPISAI UOIIUIAIAIUI
3y 1oy 1s1] widjqoad

[eJIpaW B 918a1D 01 JJBIS dUed
[erauapisas pue 1spewseyd
© ‘UBDLIRLSS B (D) SIUPISAI
31 SUIA|OAUI S9DUISJUOD

SYIUOW € ased Areunddsipnw om|

© Jo uoisiaLadns ay3 Japun
Sunioliuow pue Suiquosaid

SUIUOW Z1 Jsiewteyd [edturd

SM3IAAL
uonedIpaW pazijenplAlpul
PUE ‘Sanss| uoedIpaw

UO UONEBINP3 3sINU
‘sdiysuonrejas jeuoissajoud
Joauawdojanap Suiajoaul

SYIuoW 7L wesSoud A>ewreyd e

SIUPISAL HS |
‘sani[1oey aued-pade
[2A3]-431H 0L

1e(¥002) |2 33 1301

sayoeosdde Aseurjddsipnjnpy

(4eah Apnas ayy
Suunp passasse
SIUIPISAL GEL)
SIUIPISAL TSL
ANS L

SIUIPISAI STET
‘SaWOY |043U0D GE
‘SJU3pISAI S06
‘sawioy
UONUAAINU| €|

0e(¥861) [e 32 uosdwoy |

62(L00T) [ 39 S113G0Y

£53|NSaY

UOIU3AI|
Jo uonzeanQ

UOIUIAI|

uoneziwopuey

leri

‘(panunuod) 3|qep

190



The American Journal of Geriatric Pharmacotherapy

Z.A. Marcum et al.

*$aW02IN0 Yajeay uaned pue Suiqudsaid a1erdoidde Jo saunseaw ssad0u ),
‘(Lz—0 ‘98ued) spae)) uoissaidag 3NPaydS JUAWSSIsSY Jaug = DIASYE {(SL-0

‘a3ueu) ajeds uoissaidag dLIedD = §ao (LE-0 ‘@3uel) ajeds Suney unolreyag [eAoy-uolydd = SYGYD (0€-0 ‘98uel) uoneuiwexy 31eis [eIUIW-IUIW = ISWW (0€—0 ‘@8uel) uoneuiwexy aels
[RIUN-IUIW pazipiepuels = ISWWS “auonndeld [esaual = ¢0 (gL —0 ‘98ues) xapu] ssauareridoiddy uonedsipayy = [vW uana Snup asiaape = 3y ‘eluownaud paimnboe-awoy Suisinu = gyHN
“AN|oey Suisinu pa|IRjs = 4NS “403IqIyul 3>e3dnas UILUOIOIIS JANIIIRS = [YSS sl dAIE[RI = Yy ‘0L SPPO = YO ‘Uond3jul 1kl Areuun = |1 ‘uaydouiweiade = Jydy ‘duidazeipozuaq = zg

suIe Apns 3yl Usam1aq saied AJije1ow 10 SuoIssipe
[eudsoy ur punoy sadualayip Juedyiudis o sau023nQ0

(S00 > d ‘%y'T-

03 %6'9L— ‘1D %S6 ‘%9'6— ‘@IUIYIP UeaW pajySam $as1nod
[IQOIDIWIIUR JO %GE SA %8T) SOWOY a4ed-|ensn ay3 ul ueyd

Jamo| Apuedyyiusis sem sawoy UOIUIAIAIUI AYI Ul S| | N PIdadsns
Joj paquasaid sjerqoudiwiue e303 jo uontodoid (5070 > d

90°0- 03 €60 ‘1D %S6 ‘64'0— IUIAYIP UBIW PAIYSIom

‘S3SUN0D GS°L SA £L°L) SOWOY 348D-[BNSN 31 Ul UBLI SSWOY
Suisinu uonuaaaIul 9Y1 Ul paqudsaid asam sAep-1uapisal 000L
J1ad s| 1 N pa123dsns 10 S|eIqOIDIWIIUER JO SISINOD IIM3 SS90

Adesayyooew.eyd sisolodoaiso

Suiqusaid yum pazenosse Ajpuedyiudis a1am (€00 = d

T8L-L'L ‘D %56 'Sy = YO) 43]1e13p dIWwpede ue Aq 15euod
uepisAyd 19a.1p pue (Lo0'0 = d 0TL—6'L 1D %S6 ‘8% = YO)
3[Npow [euOIEINPA 31 JO Uol3|dwod [dnoid [043U0d Y3 Ul %90
pue dnoud uonuaaIalul 3Y3 Ul %0'g Aq panoidui s1013310.d

diy 10 Adesayrodewreyd sis010doa1so Jo asn ‘si03ed1pui Adjenb
3Y1 Jo Aue ul paAIasqo syuawaAoId W JUBDIUSIS ON (552204

(Suial Ajrep Jo saniande ‘aj1f jo Aienb ‘sSn.p sejnoseaoipaed
01 SUOIIDBAI ISIIAPE ‘uN|le) 1Ieay 01 patejas swordwiAs

‘31) aureuuonsanb Aue Jo s2103s [101 UBSW 33 Ul pUNOy 4aM
dn-moj|oj 01 auljaseq wouy saSueyd JuedHyIudis O :Saui023nQ

SJudPISA 6L
10y uenisAyd a)qisuodsas aya Aq pamo||0) sem adIAPE SIUSPISAI O
4oy Adeaaya 3nup ur saueyd 01 paj UOIIUAAIAIU| 52204

sueIsAYd yaim smalaIaIul 3uo
-U0-3UO0 pUE ‘SIISIA oB.1IN0
‘[elIaTeW UM ‘sade103pIA
‘S35INU J0J UOISS3S dAIIIIU
dnoJg |lews 3uisn ‘aA3] awoy
Suisanu ay1 3 pajuswa|duw
S|LN 40§ wiyaoZ|e

SUIUOW 71 Juawean pue dpsoudelq

I|003 sisos0doaiso ue pue
‘BuduaIaju0d331 paseq-ased
‘Buijreasp o1wiapede Hpeqpasy
puUe JIpNE ‘SI9pUIWaL ‘S9Npow
uonedsnpa-3unuiuod

SYIUOW 9 :UONUIAIIUI paduold-9

A3ojoip1ed ul
1sjeads e pue A3ojodewLeyd
[ea1urp> ui asijedads

SYIUOW € © AqQ smMalnal uonedIpay

(paunseaw
SIWODINO LIM)
SIUSPISAL /1 TY

‘sawoy BuIsInN T 4,<(S007) [€ 32 207

SJU3PISAL 909
‘sawoy 3uisanN /9

£¢(£007)
[e 33 DLIBWI-UQ|0D)
sayoeoudde pajadeynpyy

SsjuapIsal 08

‘sawoy Suisinp 6 2¢(€007) [e 32 UOSIBAJN

,SINsay

UOIjU2AIalU|
Jo uoneing

UOIjU2AIalU|

uonezIWopuey [et]

‘(panunuod) 3|qel

191



The American Journal of Geriatric Pharmacotherapy

not have a significant impact on the use of hypnotics
(45% vs 21%, respectively; mean difference, —24%; 95%
CI, -54% to 5%) or long half-life benzodiazepines
(BZDs) (20% vs 9%; mean difference, —11%; 95% CI,
—38% to 15%). Overall, inappropriateness scores for use
of psychoactive drugs declined significantly in the in-
tervention nursing homes compared with those from
the control nursing homes (27% vs 8%, respectively;
P=0.02). Most (4/6) measures of clinical status (men-
tal status, anxiety, behavior, and sleep) remained un-
changed in both groups. Residents of the control
homes were less likely than residents of intervention
homes to maintain or improve their performance on
memory testing (46% vs 69%; rate ratio = 0.6; 95% CI,
0.3 to 1.0); they also were less likely to maintain or
improve scores on mental status testing (44% vs 62%;
rate ratio = 0.7; 95% CI, 0.4 to 1.1) on 2 measures of
cognitive function (delayed-recognition-span test for
memory and the Mini-Mental State Examination
[MMSE]), although the differences were not statisti-
cally significant. In other words, residents of interven-
tion homes experienced less deterioration on these
measures of cognitive function. However, residents of
intervention homes were more likely to report depres-
sion (56% vs 27%; rate ratio = 2.0; 95% CI, 1.1 to 3.9;
P < 0.05). This study was limited by its use of an un-
validated measure of psychotropic prescribing quality
and its low power to detect differences in health out-
comes given the short follow-up period (30 days).
Nonetheless, the intervention had some beneficial ef-
fects on improving suboptimal psychotropic prescrib-
ing for elderly nursing home residents.

A 3-month study by Stein et al'® examined the im-
pact of an academic detailing intervention on the use
of NSAIDs in 147 older residents (265 years of age) in
10 matched pairs of nursing homes. A 30-minute edu-
cation training session was held in intervention homes
for nurses and nurse’s aides on alternatives to NSAIDs
for managing musculoskeletal pain. A study investiga-
tor also met with directors of nursing and administra-
tors in the intervention homes. A study physician vis-
ited or talked by telephone with prescribing physicians
in intervention homes to review the risks and benefits
of NSAIDs, an algorithm for stopping use of these
agents, and the available alternatives to NSAIDs. The
intervention group had significant reductions in the
mean days per week that NSAIDs were used (=5.1 days
vs —0.8 day for the control group; P < 0.001) and sig-
nificant increases in the use of acetaminophen (APAP)
(3.1 days vs 0.31 day for controls; P < 0.001). No sta-
tistically significant differences in any of the 7 health
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outcome measures were found between the 2 groups.
It is likely that the study had limited power to detect
differences in distal health outcomes given the small
sample size.

Monette et al'® conducted a 4-month clustered trial
in 8 public Canadian long-term care facilities involving
36 prescribing physicians. The intervention included
written materials about appropriate management of com-
mon infections, which were mailed to physicians along
with specific information about their prescribing pat-
terns for anti-infectives. Nonadherent, or suboptimal,
prescribing was defined as any anti-infective prescrip-
tion that differed from the mailed guidelines in 21 of
the following areas: the choice of the anti-infective ac-
cording to the diagnosis; dosage; frequency; duration;
or adjustment for creatinine clearance, when indicated.
The physicians in the intervention group were 64% less
likely to prescribe nonadherent antibiotics than were
physicians in the control group (odds ratio [OR] = 0.36;
95% CI, 0.18-0.73; P < 0.05). No information was
collected on any additional health outcomes. The study
was limited by the use of unvalidated explicit criteria to
measure suboptimal prescribing and the use of non-
blinded evaluators of the outcome measures. In addi-
tion, the generalizability of the results to the United
States or other countries is unknown.

Fossey et al?? tested the effectiveness of training staff
from 6 paired nursing homes in the United Kingdom on
antipsychotic use in 349 residents (median age, 82 years)
with dementia. The in-facility training was done by
a psychologist, a nurse, and occupational therapists
over 10 months. In addition, 3 geriatric psychiatrists
reviewed residents’ medical records and wrote specific
recommendations to prescribing physicians to discon-
tinue antipsychotics that had been given for >3 months,
especially if’ behavioral problems had subsided. Study
team members made initial and 12-month follow-up as-
sessments of any use of antipsychotics, the dosages used,
and behavioral complications (based on the Cohen-
Mansfield Agitation Inventory®®). The proportion of
residents taking neuroleptics was significantly lower in
the intervention homes than in the control homes at
12 months (23.0% vs 42.1%, respectively; mean reduc-
tion in neuroleptic use, 19.1%; 95% CI, 0.5%-37.7%;
P=0.045). This improvement did not result in changes
in the use of other psychotropics or behavioral compli-
cations. It is important to note that antipsychotic use at
baseline (50% in control homes, 47% in intervention
homes) was nearly twice as high as current levels in US
nursing homes; the cost-eftectiveness of such a labor-
intensive, hands-on intervention was not provided.
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A study by Crotty et al?! assessed the impact of an
outreach visit intervention delivered by a pharmacist on
fall reduction and stroke prevention in a residential care
setting over 7 months. The study included 897 partici-
pants at baseline and 902 participants at the 7-month
follow-up from 20 residential care facilities, 715 of whom
(mean age, 83.4 years in control homes, 84.7 years in
intervention homes) had data at both time points;
452 residential care staft were surveyed, and 121 physi-
cians were invited to participate, 61 of whom attended
outreach visits. The intervention consisted of two 30-
minute outreach visits by a pharmacist. The first visit
focused on relevant evidence related to fall reduction
and stroke prevention using guidelines for community-
based patients. The second visit included detailed
audit information about fall rates, risk of psychotropic
drug use, and stroke risk-reduction practices (eg, blood
pressure monitoring, use of aspirin and warfarin) using
facility-specific information. Case notes were audited
by nurses blinded to allocation for demographic infor-
mation, diagnoses, and stroke risk factors. The only
significant result of this study was the greater use of “as
required” antipsychotics in the intervention group than
in the control group (relative risk [RR] = 4.95; 95% CI,
1.69-14.50; P < 0.05). No significant difference was
found between the 2 groups in the numbers of resi-
dents “at risk of stroke” on aspirin at follow-up (RR =
0.54; 95% CI, 0.29-1.00) or the 3-month fall rate
(RR = 1.17; 95% CI, 0.86-1.58). This study was lim-
ited by the short time frame of the trial (7 months),
which may not have allowed detection of changes in
prescribing patterns. In addition, because of the short
time frame, the total number of outreach visits (61)
may not have been large enough to have a sustainable
effect on suboptimal prescribing.

A study by Schmidt et al?? assessed the impact of a
pharmacist outreach program on psychotropic drug use
that targeted a multidisciplinary team consisting of’
physicians, pharmacists, nurses, and nurses’ aides. The
12-month study included 1854 residents of 33 long-
term care facilities. The investigators placed drugs into
1 of 3 categories: (1) nonrecommended (eg, tricyclic
antidepressants), (2) acceptable (eg, selective serotonin
reuptake inhibitors [SSRIs]), and (3) other drugs not
categorized by the Swedish Medical Products Agency.
The intervention led to significant decreases in the pre-
scribing of antipsychotics (19%; P = 0.007), nonrecom-
mended BZDs (37%; P < 0.001), and nonrecommend-
ed tricyclic antidepressants (59%; P < 0.001) in the
intervention group. Orders for acceptable antidepres-
sants increased in the intervention group (584% in-
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crease in SSRI use; P < 0.001) as well as in the control
group (315% increase in SSRI use; P < 0.001); how-
ever, no significant reductions in other drug classes
were reported in the control group. This study was
limited in that it did not assess any clinical outcomes
associated with improving psychotropic prescribing.

Naughton et al?? compared a continuing-education
strategy for the treatment of nursing home-acquired
pneumonia (NHAP) targeting individual physicians from
skilled nursing facilities (SNFs) and an educational
strategy on NHAP targeting both SNF nurses and
physicians. The continuing-education tool involved
promotion of a set of guidelines developed by the
investigators to improve antibiotic prescribing for
NHAP. Ten SNFs were randomly assigned to either the
physician-only control group or to the multidisciplinary
intervention group (ie, nurses and physicians); the
study lasted 6 months. All residents with NHAP in the
participating facilities (total, 2375 beds) were included
in the study. There were 350 episodes of NHAP, which
were the basis of analysis for this study. The investiga-
tors found that the intervention did not significantly
improve the rate of treatment among the preinterven-
tion and postintervention groups according to the
guidelines. The use of parenteral antibiotics in accor-
dance with guidelines increased from a preintervention
level of 50% to a postintervention level of 81.8% in the
SNFs randomized to the multidisciplinary intervention
and from 64.5% to 69.0% in the physician-only group
(both, P = NS). Interestingly, a statistically significant
increase in prescribing of parenteral antibiotics accord-
ing to the guidelines was detected only after both
groups of SNFs were combined in the analysis (data
not reported; P < 0.02). The intervention also did not
yield a significant difference in the other primary out-
comes measured. Thus, in this study, neither strategy
had a significant effect on antibiotic prescribing in the
SNFs studied.

Computerized Decision-Support Systems

A study by Gurwitz et al?* evaluated the efficacy of a
computerized provider order-entry system with clinical
decision support for preventing ADEs in the long-term
care setting. The study design was a clustered RCT
conducted in 2 large long-term care facilities and in-
volved 1118 residents in 29 resident care units. The
trial lasted 12 months at one site and 6 months at the
other. Before study initiation, the investigators devel-
oped 39 clinical decision-support rules and 41 corre-
sponding alerts based on the following principles: that
messages are evidence-based; practitioners should per-
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ceive the message as useful and informative; and the
system should have only a modest effect on the time
required for the practitioner to complete an order.3°
The resident care units, each equipped with computer-
ized provider order-entry systems, were randomized to
having a clinical decision-support system (intervention)
or not (control units). Physician pairs then indepen-
dently classified incidents according to the following
criteria: whether an ADE was present, the severity of
the event, and whether the event was preventable.
Within intervention units, 411 ADEs occurred over
3803 resident-months of observation; 152 (37.0%) were
deemed preventable. Within control units, 340 events
occurred over 3257 resident-months of observation;
126 (37.1%) were deemed preventable. Comparing inter-
vention and control units, the adjusted rate ratios were
1.06 (95% CI, 0.92-1.23) for all ADEs and 1.02 (95%
CI, 0.81-1.30) for preventable events (both, P = NS).
In this study, computerized provider order entry with
clinical decision support did not reduce the rate of
ADE:s or preventable ADEs in the long-term care set-
ting. Possible reasons for the negative findings include
alert burden (ie, >50% of the alerts were determined to
be unnecessary),3” limited scope of the alerts (ie, the
alerts incorporated into this system addressed only a
minority of ADEs identified in this study), and clinical
and laboratory information not being integrated.

A study by Field et al?> determined whether a com-
puterized provider order-entry system with clinical de-
cision support improves the quality of prescribing for
long-term care residents with renal insufficiency. The
study design was a clustered RCT, was conducted in
a single long-term care facility, and involved 833 resi-
dents (mean age, 86.3 years in intervention units,
86.2 years in control units) in 22 units over 12 months.
Before study initiation, the research team developed a
list of 62 drugs selected from hospital-based, dosing-
alert systems that either required dose or frequency
adjustments or should be avoided altogether in
residents with renal insufficiency. The rates of alerts
were nearly equal in the intervention and control units:
2.5 per 1000 resident-days in the intervention units
and 2.4 in the control units. The proportions of dose
alerts for which the final drug orders were appropriate
were similar between the intervention and control units
(RR =0.95;95% CI, 0.83-1.1; P=NS); conversely, the
remaining alert categories had significantly higher pro-
portions of final drug orders that were appropriate in
the intervention units: RR = 2.4 for maximum fre-
quency (95% CI, 1.4—4.4; P < 0.05), 2.6 for drugs that
should be avoided (95% CI, 1.4-5.0; P < 0.05), and
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1.8 for alerts to acquire missing information (95% CI,
1.1-3.4; P < 0.05). A computerized decision-support
system for prescribing medications among long-term
care residents with renal insufficiency can improve cer-
tain aspects of prescribing, including the maximum ad-
ministration frequency, which medications should be
avoided, and when missing information prevents the cal-
culation of creatinine clearance. One of the limitations of
this study was the possibility of cross-contamination of
the effect of the intervention on prescribing. The phy-
sicians caring for residents provided care in both inter-
vention and control units; thus, their prescribing pat-
terns in the intervention units may have influenced
their prescribing in the control units.

Clinical Pharmacy

A study by Crotty et al?® assessed the impact of adding
a pharmacist transition coordinator on evidence-based
medication management and health outcomes in patients
moving from the hospital to a long-term care facility for
the first time. The study included 110 older adults (mean
age, 82.7 years) assigned to 85 long-term care facilities.
Patients were randomly allocated either to receive the
services of the pharmacist transition coordinator or to un-
dergo the usual hospital discharge process over 8 weeks.
The intervention was not associated with a significant
change in the Medication Appropriateness Index (MAI)
score (range, 0-18 per drug; higher scores = more inap-
propriate) from baseline in the intervention group (mean
score, 3.2; 95% CI, 1.8-4.6 at baseline vs 2.5; 95% CI,
1.4-3.7 at 8 weeks); however, the MAI score worsened in
the control group (mean score, 3.7; 95% CI, 2.2-5.2 for
intervention group vs 6.5; 95% CI, 3.9-9.1 for control
group at 8 weeks; P = 0.007). In addition, the interven-
tion group showed a significant protective effect of the
intervention against worsening pain (RR = 0.55; 95% CI,
0.32-0.94; P = 0.023) and hospital usage (RR = 0.38;
95% CI, 0.15-0.99; P = 0.035), but did not differ signifi-
cantly from control patients in terms of ADEs (RR = 1.05;
95% CI, 0.66-1.68), falls (RR = 1.19; 95% CI, 0.71-
1.99), worsening mobility (RR = 0.39; 95% CI, 0.13-
1.15), worsening behaviors (RR = 0.52; 95% CI,
0.25-1.10), or increased confusion (RR = 0.59; 95%
CI, 0.28-1.22). This study was limited by the small
sample size, which may have limited the power of the
study and the ability to detect significant differences in
secondary outcomes.

A study by Zermansky et al?” assessed the impact
of a pharmacist-conducted clinical medication review
among residents of 65 nursing, residential, and mixed-
care homes. The study included 661 residents >65 years



of age and lasted 6 months. The intervention was a
clinical medication review by a pharmacist, who then
made recommendations to the general practitioner
(GP) for approval and implementation. Control resi-
dents received usual GP care. The intervention led to a
significant difference in the mean number of drug
changes per resident: 3.1 for the intervention group
versus 2.4 for the control group (P < 0.001). The GP
accepted 75.6% (565,/747) of the pharmacist’s recom-
mendations, and 76.6% (433/565) of the accepted
recommendations were implemented. The mean num-
ber of falls per resident was 0.8 for the intervention
group versus 1.3 for the control group (P < 0.001).
However, no significant differences were found be-
tween the intervention and control groups for the fol-
lowing secondary outcomes: GP consultations per resi-
dent (mean, 2.9 and 2.8, respectively), hospitalizations
(mean, 0.2 and 0.3), deaths (51/331 [15.4%] and
48,/330 [14.5%]), Barthel score (mean, 9.8 and 9.3),
Standardized MMSE score (mean, 13.9 and 13.8),
number of drugs per resident (mean, 6.7 and 6.9), or
cost of drugs per resident (mean, £42.24 and £42.94
[~$62.79 and $63.83 in USS$, respectively |38 per 28 days).
This study was limited by the underachievement of the
targeted sample size and the short duration of the trial.
Moreover, no validated explicit or implicit measures of
suboptimal prescribing were used.

A study by Furniss et al?8 assessed the impact of active
medication review by a pharmacist. This 8-month study
included 330 nursing home residents from 14 homes.
The intervention involved a medication review by a phar-
macist followed up 3 weeks later to see whether the
suggested changes had been implemented and to assess
whether any immediate problems had occurred after
making the changes in medication. At the end of the
intervention, the mean number of drugs that were pre-
scribed had decreased in both the intervention group
(5.1 at baseline vs 4.2 at 8§ months) and the control
group (4.9 at baseline vs 4.4 at 8§ months); however,
the difference between the 2 groups was not statisti-
cally significant. Interestingly, the intervention group
experienced a greater deterioration in cognitive func-
tion (mean MMSE score, 12.5 vs 17.1 in the control
group; P = NS). The intervention group experienced
significantly greater behavioral disturbance (mean
Crichton-Royal Behaviour Rating Scale score, 19.4 vs
14.5 in the control group; P = 0.02). However, chang-
es in depression (mean Geriatric Depression Scale score,
3.86 in the intervention group vs 4.41 in the control
group) and quality of life (mean Brief Assessment
Schedule Depression Cards score, 3.77 in the interven-
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tion group vs 3.26 in the control group) were not sig-
nificantly different statistically. The number of deaths
was significantly lower in the intervention group than
in the control group during the intervention period
(4 vs 14; P =0.028) but not during the study period as
a whole (26 vs 28). As in the previously described stud-
ies, 17,1927 this study was limited by the lack of a validated
measure of suboptimal prescribing. The clinical impact
of the lower number of prescribed drugs in the interven-
tion group is uncertain. Furthermore, cognitive, depres-
sive, and quality-of-life outcomes are multifactorial; thus,
an intervention focused on medications may be less
likely to have an important impact on such outcomes.

A study by Roberts et al?? assessed the impact of a
clinical pharmacy program involving development of
professional relationships, nurse education on medica-
tion issues, and individualized medication reviews. This
12-month study included 905 residents in 13 interven-
tion homes and 2325 residents in 39 control homes and
was a clustered RCT in which an intervention home was
matched to 3 control homes. The intervention signifi-
cantly reduced the use of BZDs, NSAIDs, laxatives,
and histamine H,-receptor antagonists/antacids com-
pared with the control groups (change in number of
prescription items/year/1000 residents [trial period
minus baseline period], intervention minus control: -875,
—239,-451,-285, and -82, respectively; all, P < 0.05).
No significant difference was found in the use of digoxin
or diuretics (change in number of prescription items/
year/1000 residents [ trial period minus baseline period],
intervention minus control: —12 and —355, respective-
ly). Overall drug use in the intervention group was re-
duced by 14.8% relative to the control group (P = NS).
Finally, no significant changes in morbidity indices (eg,
hospitalization, ADEs, changes in disability index) or
survival rates (hazard ratio = 0.85; 95% CI, 0.68-1.006)
were found between the intervention and control groups.
This study was limited by the lack of a validated measure
of suboptimal prescribing and its short duration.

A study by Thompson et al3? assessed the impact of
clinical pharmacist prescribing and monitoring under
the supervision of a family practitioner compared with
a traditional-care control group. The study initially
included 152 residents from a single SNF and lasted
12 months; 139 residents (mean age, 85.1 years in the
intervention group and 86.3 years in the control
group) were assessed during the study year. The inter-
vention led to a significantly lower mean number of
drugs per resident in the intervention group than in the
control group (5.7 vs 7.1, respectively; P = 0.04). In
addition, the investigators reported that the interven-
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tion group had a numerically lower number of deaths
(3/67 [4.48%] vs 10/72 [13.89%]; P = 0.05); how-
ever, this was not a statistically significant finding and
should be interpreted with caution. Furthermore, sig-
nificantly more residents were discharged to lower lev-
els of care in the intervention group than in the control
group (8,/67 [11.94%] vs 2/72 [2.78%]; P = 0.03).
This study reported that clinical pharmacists working
collaboratively with family practice physicians can have
a positive impact on the number of drugs prescribed
and the discharge rate. Use of a single-center study
with only 2 pharmacists limited the generalizability of
the study results.

Multidisciplinary Approaches

Another study by Crotty et al3! assessed the impact
of 2 multidisciplinary case conferences involving the
resident’s GP, a geriatrician, a pharmacist, and residen-
tial care staff. This study lasted 3 months and included
154 residents (mean age, 85.3 years in the interven-
tion group and 83.6 years in the control group) with
medication problems and/or challenging behaviors
from 10 high-level aged-care facilities. The mean change
in MAI score was greater in the intervention group
(4.1; 95% CI, 2.1 to 6.1) than in the control group
(0.4;95% CI,-0.4 to 1.2; P< 0.001). The intervention
group also had a significantly greater reduction in mean
MALI score for BZDs (0.73;95% CI, 0.16 to 1.30) than
did the control group (-0.38; 95% CI, -1.02 to 0.27;
P =0.017). Overall, no significant changes in resident
behaviors were found after the intervention. Further-
more, the nonstudy residents in the facility were not
affected by the case-conferencing approach, ruling out
the possibility that this approach would carry over within
the facility.

A study by Ulfvarson et al3? assessed the impact of
medication reviews conducted by a specialist in clinical
pharmacology and a specialist in cardiology among
80 nursing home residents (mean age, 87 years) in
9 nursing homes over a 3-month period. Symptoms
related to heart failure or adverse reactions to cardio-
vascular drugs were recorded using a questionnaire.
The intervention led to changed drug therapy that was
suggested for 40 residents, and the advice was followed
by the responsible physician for 19 residents. Howev-
er, no significant changes from baseline to follow-up
(2 weeks and 3 months after intervention) were found
in the mean total scores of any of the study question-
naires (ie, symptoms related to heart failure, adverse
reactions to cardiovascular drugs, quality of life, or ac-
tivities of daily living). This study was limited by the small
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sample size, resident self-reporting of activities of daily
living, and assessment of only cardiovascular drugs.

Multifaceted Approaches

Colén-Emeric et al3? conducted a single-blinded,
6-month RCT in 67 nursing facilities in 2 states (606 resi-
dents; mean age, 83.0 years in the intervention group
and 85.6 years in the control group). The investigators
used a 6-pronged intervention that included the follow-
ing behavior change strategies: continuing-education
modules on osteoporosis evaluation and treatment; re-
minders; audit and feedback; academic detailing from
osteoporosis opinion leaders; case-based teleconference
on osteoporosis quality improvement; and an osteo-
porosis toolkit. Interestingly, the investigators targeted
nursing and medical staff as well as the nursing home
administrators. The nursing and medical staff members
were asked to complete the continuing-education
modules for credit. The director of nursing and the
physicians then received 23 reminders via telephone,
e-mail, and/or fax to complete the modules. The ad-
ministrators of the intervention nursing homes received
audit and feedback reports comparing their facility’s
compliance with that of other nursing homes in their
state, and they were asked to pass these reports along
to the medical providers with privileges in their facili-
ties. Furthermore, academic detailing occurred via tele-
phone calls that were placed to providers by osteoporo-
sis opinion leaders. Nursing and medical providers were
also invited to attend 1 of 4 scheduled teleconferences,
and the participants received an osteoporosis tool-
kit that included posters, brochures, and links to Web
sites providing information about falls and osteoporosis
prevention (ie, osteoporosis medication and hip protec-
tors). The use of osteoporosis prevention increased
from 32.6% to 40.6% (8.0% difference) in the interven-
tion homes and from 38.6% to 39.2% (0.6% difterence)
in the control homes; however, neither change was
statistically significant. Completion of the educational
module (OR = 4.8; 95% CI, 1.9-12.0; P = 0.001) and
direct physician contact by an academic detailer (OR =
4.5;95% CI, 1.1-18.2; P = 0.03) were significantly as-
sociated with prescribing osteoporosis pharmacotherapy.
This study was limited by low participation rates in the
educational components of the intervention and high
baseline treatment rates (~70%) before the intervention,
which threatened a ceiling eftect.

A study by Loeb et al3* assessed the impact of the
development of a diagnostic and treatment algorithm
for urinary tract infections (UTIs) implemented at the
nursing home level using small group interaction ses-



sions for nurses, videotapes, written material, outreach
visits, and one-on-one interviews with physicians. This
12-month study included 24 nursing homes (12 receiv-
ing the multifaceted intervention and 12 receiving usual
care); outcomes were measured in 4217 residents. The
intervention led to fewer courses of antimicrobials for
suspected UTTs per 1000 resident-days (1.17 courses in
the intervention group vs 1.59 courses in the usual-care
group; weighted mean difference, —0.49; 95% CI, -0.93
to —0.06; P < 0.05). Overall, no significant differences in
hospital admissions or mortality rates were found be-
tween the study arms. The proportion of total antimi-
crobials prescribed for suspected UTIs in the interven-
tion homes was significantly lower than in the usual-care
homes (28% vs 39% of antimicrobial courses; weighted
mean difference, —=9.6%; 95% CI, -16.9% to —2.4%; P <
0.05). This study was limited in that it was underpow-
ered to detect significant differences in hospital admis-
sions and mortality rates between the 2 study groups.
Furthermore, it was not possible to determine which
part of the multifaceted approach was most successful.

DISCUSSION

No current or updated narrative review of RCTs evalu-
ating interventions to improve prescribing in nursing
homes was found in the literature search. In a review
that was published in 1990,! only one RCT had been
published on this topic at the time. Only 18 trials met
the inclusion criteria for the present review. These 18 trials
used a variety of interventional approaches. Previous
research assessing the process of prescribing has been
conducted in a variety of settings.l:>11 The present
review found that 15 (83.3%) of the 18 studies, regard-
less of the interventional approach taken, reported a
significant improvement in 21 prescribing-related pro-
cess outcome. Unfortunately, clinical outcomes were
much less likely to be improved significantly, proba-
bly because the studies were underpowered to detect
such differences in multifactorial outcomes. One posi-
tive finding is that 3 recent studies?#2%-32 did examine
medication-related adverse patient events.

It is interesting to note that 3 major medication
classes for unique conditions were targeted by the stud-
ies included in this review: (1) central nervous system
(CNS) medications, (2) anti-infectives, and (3) muscu-
loskeletal system medications. The first class, CNS medi-
cations, was studied in 4 of the trials.1729-22 Educa-
tional approaches were used in all of these studies, and
the targeted medications included neuroleptics, anti-
psychotics, and antidepressants. This is an important
target because ~50% of nursing home residents are
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cognitively impaired.3* Thus, CNS medications should
be used cautiously and with diligent monitoring be-
cause of the potential to both worsen cognitive impair-
ment and lead to falls. Prescribing-related process out-
comes were found to be improved in almost all of
the studies; specifically, a significant decrease (19%—59%;
all, P< 0.05) in the proportion of residents taking CNS
medications was reported in 3 of the 4 studies.17:20-22
Regarding clinical outcomes, falls were measured in
only one of the studies,?! with no significant difference
found between the intervention and control groups. It
is important to note that simply decreasing the number
of CNS medications is not as clinically important as the
potential benefits of reducing falls and improving cog-
nitive function without worsening of the underlying
disease process. Therefore, future studies should focus
on measuring the clinical outcomes associated with in-
terventions targeted at these medication classes.

Anti-infectives, the second class examined, were as-
sessed in 3 of the studies.!923:3% Two studies!®?3 used
an educational approach to improve prescribing by re-
educating the prescribers on appropriate antibiotics and
duration of therapy for infections commonly found in
nursing homes (eg, UTIs, NHAP, skin and soft-tissue
infections). One study®* used a multifaceted approach.
Two of the 3 studies?3-3* measured clinical outcomes,
but neither study reported statistically significant results.
One study?* measured hospital admissions and mortality
rates, whereas the other study?® measured the 30-day
postintervention mortality rate. It is promising that all
of the studies found significant improvements in the
appropriateness of antibiotic prescribing after interven-
tion based on the guidelines or recommendations im-
plemented in the trials.

As with any educational intervention, the possibility
exists for the intervention’s effect to decrease over
time. Future studies should build on this research by
identifying appropriate clinical outcomes to measure as
primary outcomes in the nursing home setting and by
conducting follow-up studies to assess retention of the
knowledge gained from the educational intervention.

The final medication class, musculoskeletal system
medications, was examined in 2 studies.!8:33 One study!8
addressed musculoskeletal pain using an educational in-
tervention, and the other study?? focused on osteoporo-
sis management using a multifaceted approach. The trial
using an educational approach reported a significant
decrease in the mean number of days of NSAID use
per week in the intervention group (decrease of 7.0 to
1.9 days; P < 0.001) and a significant increase in the
mean number of days of APAP use in the intervention
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group (increase of 3.1 days; P < 0.001) compared with
the control group.!® The multifaceted-approach trial
reported that completion of an educational module
(P = 0.001) and direct physician contact by an aca-
demic detailer (P = 0.03) were significantly associated
with prescribing osteoporosis pharmacotherapy.?? Un-
fortunately, neither trial found a significant improve-
ment in a clinical outcome. Because osteoarthritis and
osteoporosis are common causes of disability and de-
creased quality of life among older adults,*41 more
attempts should be made to improve prescribing for
patients with these diseases. These 2 trials!$:33 were
only 3 to 6 months in length; longer studies might be
needed to detect a difference in musculoskeletal pain
and/or falls.

This review has several potential limitations worth
mentioning. Publication bias may exist because nega-
tive studies are less likely to have been published. In
addition, although the PubMed, IPA, and EMBASE
databases were searched for relevant articles, it is possible
that some studies may have been missed if they were
indexed in other databases. To minimize the chance of
missing such studies, the authors manually searched
the reference lists of the identified articles, recent re-
view articles, as well as their personal files to identify
potential studies for inclusion. The search strategy was
also limited to the English language, to older adults
(265 years of age), to nursing home residents, and to
RCTs, because the intent of this study was to evaluate
the impact of interventions on older adults in the nurs-
ing home setting. Using such strict inclusion criteria
may limit the generalizability of this review.

CONCLUSIONS

Studies using various types of interventions have re-
ported mixed findings with regard to improving pre-
scribing practices for older adults in nursing homes.
Because of the heterogeneous interventions that were
used and the outcomes that were measured, it is diffi-
cult to make a generalized conclusion. However, it is
imperative to focus future research on improving pre-
scribing in nursing homes as the aging population
continues to grow and more medications reach the
market. Furthermore, it is critical for future research to
study clinical outcomes and not just report process
measures such as prescribing and monitoring.
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