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RAPPORTO OsMED 2012 - AIFA

Il Rapporto su “L’uso dei farmaci in Italia” negli ul!mi dodici anni ha rappresentato una delle
principali fon! di riferimento per l’informazione e la formazione degli operatori sanitari sul­
l’u!lizzazione dei medicinali in Italia. La nuova edizione del 2012 del Rapporto dell’Osserva­
torio Nazionale sull’impiego dei Medicinali (OsMed) introduce importan! novità, ampliando
gli obie#vi di descrizione dell’assistenza farmaceu!ca. Tale esigenza deriva dall’evoluzione
del mondo farmaceu!co che ha ormai raggiunto livelli di complessità tecnico­scien!fica, re­
golatoria e dell’organizzazione assistenziale che sono adeguatamente inquadrabili solo a$ra­
verso una visione organica, mul!disciplinare e trasversale della materia.

L’Agenzia, negli ul!mi anni, pur nella complessità dei processi, ha posto par!colare a$en­
zione, e raggiunto importan! risulta! riconosciu! anche in ambito internazionale, in termini
di trasparenza dei percorsi valuta!vi e monitoraggio dell’appropriatezza d’uso dei farmaci
nella realtà clinica. In questo senso è stata arricchita la sezione dedicata alla descrizione della
regolamentazione dell’assistenza farmaceu!ca, al fine di tentare una sintesi dell’a#vità del­
l’AIFA su alcuni snodi rilevan! nella tutela della salute, come: l’autorizzazione di un medici­
nale, la sua rimborsabilità, la sua innova!vità, ecc.; ma anche per rendere chiaro il razionale
di alcuni percorsi decisionali/organizza!vi ed i loro fondamen! all’interno della cornice nor­
ma!va. Pertanto la descrizione dell’uso del farmaco non termina con il suo inquadramento
in termini farmacoepidemiologici e di farmacou!lizzazione, ma si inserisce in un più ampio
contesto dell’organizzazione dell’assistenza farmaceu!ca. In tal senso, il Rapporto parte da
una sinte!ca descrizione dei nuovi farmaci recentemente autorizza! a livello europeo che si
apprestano a diventare disponibili in Italia, arrivando a presentare un quadro riassun!vo dei
da! sulle reazioni avverse ai farmaci nel nostro Paese.

In questo iter descri#vo hanno trovato spazio, grazie anche all’apertura dell’Agenzia ai con­
tribu! di altri osservatori esper! in assistenza farmaceu!ca, diverse analisi sull’appropriatezza
d’uso dei medicinali. Questo è un tema molto diba$uto negli ul!mi anni in Italia, legato all’in­
dividuazione di percorsi di cura e scelte terapeu!che efficaci nel singolo paziente ed efficien!
in termini di sistema. In questa prospe#va, il nuovo Rapporto OsMed sinte!zza un patrimonio
di da! provenien! dal SSN che pongono in luce alcune delle principali aree di inappropriatezza,
individuando indicatori idonei al loro monitoraggio e fornendo le basi di calcolo per valutare
i potenziali benefici economici per il SSN nel caso di una loro modificazione.

Non ul!mo per importanza, sopra$u$o in presenza di un quadro macroeconomico come
quello a$uale, sono i da! sulla spesa farmaceu!ca nei diversi ambi! assistenziali. In un mo­
mento in cui le risorse non sono solo limitate ma sostanzialmente scarse, produrre informa­
zioni u!li nel governo dell’assistenza farmaceu!ca al fine di favorire un’oculata allocazione
delle finanze pubbliche, rappresenta, oltre che un dovere is!tuzionale, un presupposto irri­
nunciabile sulla strada ­ non sempre semplice da percorrere ­ finalizzata a mantenere quegli
standard di tra$amento delle mala#e e di tutela della salute per cui l’Italia è sempre stata
riconosciuta leader in Europa. 

Luca Pani

Introduzione
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5. Cara!eris"che generali
dell’uso dei farmaci 

in Italia
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Figura 5.1.2. Composizione della spesa farmaceutica territoriale: confronto 2008-2012 
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A.2 - Il consumo di farmaci nel 2003

Nella Tavola A.1 sono riportati i valori di alcuni macro-indicatori relativi al consu-
mo di farmaci in Italia nel 2003 confrontati con i dati del 2000 (anno in cui è stato pro-
dotto il primo rapporto OsMed).

Come si può osservare il consumo di farmaci a carico del SSN nel 2003 è di circa 720
DDD ogni 1000 abitanti al giorno, con un aumento del 24% rispetto al 2000. Anche gli
altri indicatori (numero di ricette e di confezioni, spesa complessiva, ecc.) testimonia-
no un consistente aumento nel ricorso alle terapie farmacologiche.

La sostanza più prescritta in assoluto è stata nel 2003 l’acido acetilsalicilico usato
come antiaggregante (24,7 DDD/1000 abitanti die), seguita da amlodipina (22,6
DDD/1000 abitanti die), nitroglicerina (21,2 DDD/1000 abitanti die) ed enalapril (21
DDD/1000 abitanti die) (Tavola B.9). La spesa farmaceutica territoriale totale, pubblica
e privata, ha raggiunto nel 2003 i 18.203 milioni di euro con un aumento del 2% rispetto
al 2002 e con un diverso andamento fra spesa pubblica e privata (Tavola B.2). Nell’ana-
lisi dell’andamento della spesa territoriale tuttavia non è considerato l’effetto della di-
stribuzione diretta, fenomeno particolarmente rilevante per diverse Regioni italiane.

Nel 2003 l’andamento della spesa territoriale pubblica ha registrato un segno negati-
vo, fenomeno che non accadeva dal 1995. Questo calo può essere spiegato da un duplice
effetto: da una parte la revisione del prontuario nazionale con la conseguente riduzione dei
prezzi dei farmaci e dall’altra lo spostamento di parte della prescrizione verso la distribu-
zione diretta ai pazienti (e quindi contabilizzata nella spesa ospedaliera). La spesa lorda è
stata pari a 12.354 milioni di euro, con una diminuzione del 2,3% rispetto al 2002, men-
tre quella a carico del SSN, pari a 11.095 milioni di euro, è diminuita del 5,4%. La diffe-
renza osservata fra l’andamento della spesa lorda e quello della spesa netta è da attribui-

OsMed - PARTE A 7

2000 2003 Δ% 03/00

Popolazione di riferimento (dati Istat) 57.679.895 56.995.744
N. confezioni SSN (milioni) 745 843 13,1
N. ricette SSN (milioni) 351 439 25,1
DDD/1000 ab die SSN 581 719 23,8
N. confezioni classe C (milioni) 319 316 -0,9
N. confezioni automedicazione (milioni) 327 317 -3,1

Spesa totale: pubblica e privata (milioni) 15.725 18.203 15,7
Spesa pubblica lorda (%) 63,8 67,8
Spesa pro capite a carico SSN 174,1 216,8 24,5

Tavola A.1
Dati generali di consumo 2000 e 2003

555 OSMED 2003  26-05-2004  11:56  Pagina 7

L’applicazione di questo procedimento di standardizzazione della popolazione implica che
una Regione con una popolazione più anziana della media nazionale, avrà una popolazione
pesata superiore a quella residente, e viceversa. Di seguito si riporta la popolazione residente
ISTAT (come risultante dopo il censimento del 2011) e la popolazione pesata per gli anni 2011
e 2012 (Tabella 3.3.2).

92

L’uso dei farmaci in Italia
Rapporto Nazionale

Anno 2012

                  
�   

� � � � � � � � � � � � � �  
           

� � � � � � � � � � �  � � � � �
� � � � � � � � � � � � � � � � � �   

         
 
 

         
 

                 
                

               
                  

                  
            � �      

                 
                 

                  
                 

      
 
Tabella 3.3.1 
 

��
�	������� Uomini Donne Tutti 
0 0,133 0,099 0,116 
1 & 4 0,210 0,166 0,188 
5 & 14 0,163 0,121 0,142 
15 & 44 0,266 0,291 0,279 
45 & 64 1,094 0,991 1,039 
65 & 74 2,720 2,318 2,501 
> 75 3,578 2,862 3,146 
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Tabella 3.3.2  

 

Regione 

Popolazione 

residente 2011  

(a Ottobre 2011) 

Popolazione 

pesata  

2011 

Popolazione 

residente 2012 

(al 1-1-2012) 

Popolazione 

pesata  

2012 

Piemonte 4.363.916 4.691.145 4.357.663 4.687.850 
Valle d'Aosta 126.806 129.381 126.620 129.170 
Lombardia 9.704.151 9.678.915 9.700.881 9.673.063 
P.A. Bolzano 504.643 464.934 504.708 464.561 
P.A. Trento 524.832 510.584 524.877 510.401 
Veneto 4.857.210 4.830.230 4.853.657 4.825.132 
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A.2 - Il consumo di farmaci nel 2003

Nella Tavola A.1 sono riportati i valori di alcuni macro-indicatori relativi al consu-
mo di farmaci in Italia nel 2003 confrontati con i dati del 2000 (anno in cui è stato pro-
dotto il primo rapporto OsMed).

Come si può osservare il consumo di farmaci a carico del SSN nel 2003 è di circa 720
DDD ogni 1000 abitanti al giorno, con un aumento del 24% rispetto al 2000. Anche gli
altri indicatori (numero di ricette e di confezioni, spesa complessiva, ecc.) testimonia-
no un consistente aumento nel ricorso alle terapie farmacologiche.

La sostanza più prescritta in assoluto è stata nel 2003 l’acido acetilsalicilico usato
come antiaggregante (24,7 DDD/1000 abitanti die), seguita da amlodipina (22,6
DDD/1000 abitanti die), nitroglicerina (21,2 DDD/1000 abitanti die) ed enalapril (21
DDD/1000 abitanti die) (Tavola B.9). La spesa farmaceutica territoriale totale, pubblica
e privata, ha raggiunto nel 2003 i 18.203 milioni di euro con un aumento del 2% rispetto
al 2002 e con un diverso andamento fra spesa pubblica e privata (Tavola B.2). Nell’ana-
lisi dell’andamento della spesa territoriale tuttavia non è considerato l’effetto della di-
stribuzione diretta, fenomeno particolarmente rilevante per diverse Regioni italiane.

Nel 2003 l’andamento della spesa territoriale pubblica ha registrato un segno negati-
vo, fenomeno che non accadeva dal 1995. Questo calo può essere spiegato da un duplice
effetto: da una parte la revisione del prontuario nazionale con la conseguente riduzione dei
prezzi dei farmaci e dall’altra lo spostamento di parte della prescrizione verso la distribu-
zione diretta ai pazienti (e quindi contabilizzata nella spesa ospedaliera). La spesa lorda è
stata pari a 12.354 milioni di euro, con una diminuzione del 2,3% rispetto al 2002, men-
tre quella a carico del SSN, pari a 11.095 milioni di euro, è diminuita del 5,4%. La diffe-
renza osservata fra l’andamento della spesa lorda e quello della spesa netta è da attribui-

OsMed - PARTE A 7

2000 2003 Δ% 03/00

Popolazione di riferimento (dati Istat) 57.679.895 56.995.744
N. confezioni SSN (milioni) 745 843 13,1
N. ricette SSN (milioni) 351 439 25,1
DDD/1000 ab die SSN 581 719 23,8
N. confezioni classe C (milioni) 319 316 -0,9
N. confezioni automedicazione (milioni) 327 317 -3,1

Spesa totale: pubblica e privata (milioni) 15.725 18.203 15,7
Spesa pubblica lorda (%) 63,8 67,8
Spesa pro capite a carico SSN 174,1 216,8 24,5

Tavola A.1
Dati generali di consumo 2000 e 2003
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L’applicazione di questo procedimento di standardizzazione della popolazione implica che
una Regione con una popolazione più anziana della media nazionale, avrà una popolazione
pesata superiore a quella residente, e viceversa. Di seguito si riporta la popolazione residente
ISTAT (come risultante dopo il censimento del 2011) e la popolazione pesata per gli anni 2011
e 2012 (Tabella 3.3.2).
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Tabella 3.3.1 
 

��
�	������� Uomini Donne Tutti 
0 0,133 0,099 0,116 
1 & 4 0,210 0,166 0,188 
5 & 14 0,163 0,121 0,142 
15 & 44 0,266 0,291 0,279 
45 & 64 1,094 0,991 1,039 
65 & 74 2,720 2,318 2,501 
> 75 3,578 2,862 3,146 
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Regione 

Popolazione 

residente 2011  

(a Ottobre 2011) 

Popolazione 

pesata  

2011 

Popolazione 

residente 2012 

(al 1-1-2012) 

Popolazione 

pesata  

2012 

Piemonte 4.363.916 4.691.145 4.357.663 4.687.850 
Valle d'Aosta 126.806 129.381 126.620 129.170 
Lombardia 9.704.151 9.678.915 9.700.881 9.673.063 
P.A. Bolzano 504.643 464.934 504.708 464.561 
P.A. Trento 524.832 510.584 524.877 510.401 
Veneto 4.857.210 4.830.230 4.853.657 4.825.132 
Friuli V.G. 1.218.985 1.322.496 1.217.780 1.322.070 
Liguria 1.570.694 1.850.905 1.567.339 1.850.654 
Emilia R. 4.342.135 4.580.884 4.341.240 4.584.189 
Toscana 3.672.202 3.978.526 3.667.780 3.977.994 
Umbria 884.268 950.546 883.215 950.687 
Marche 1.541.319 1.625.305 1.540.688 1.626.579 
Lazio 5.502.886 5.431.929 5.500.022 5.426.986 
Abruzzo 1.307.309 1.347.461 1.306.416 1.347.604 
Molise 313.660 328.480 313.145 328.342 
Campania 5.766.810 5.062.800 5.764.424 5.052.703 
Puglia 4.052.566 3.840.780 4.050.072 3.836.207 
Basilicata 578.036 577.802 577.562 577.640 
Calabria 1.959.050 1.875.845 1.958.418 1.875.071 
Sicilia 5.002.904 4.722.427 4.999.854 4.717.735 
Sardegna 1.639.362 1.632.369 1.637.846 1.629.570 
Italia 59.433.744 59.433.744 59.394.207 59.394.207 
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A.2 - Il consumo di farmaci nel 2003

Nella Tavola A.1 sono riportati i valori di alcuni macro-indicatori relativi al consu-
mo di farmaci in Italia nel 2003 confrontati con i dati del 2000 (anno in cui è stato pro-
dotto il primo rapporto OsMed).

Come si può osservare il consumo di farmaci a carico del SSN nel 2003 è di circa 720
DDD ogni 1000 abitanti al giorno, con un aumento del 24% rispetto al 2000. Anche gli
altri indicatori (numero di ricette e di confezioni, spesa complessiva, ecc.) testimonia-
no un consistente aumento nel ricorso alle terapie farmacologiche.

La sostanza più prescritta in assoluto è stata nel 2003 l’acido acetilsalicilico usato
come antiaggregante (24,7 DDD/1000 abitanti die), seguita da amlodipina (22,6
DDD/1000 abitanti die), nitroglicerina (21,2 DDD/1000 abitanti die) ed enalapril (21
DDD/1000 abitanti die) (Tavola B.9). La spesa farmaceutica territoriale totale, pubblica
e privata, ha raggiunto nel 2003 i 18.203 milioni di euro con un aumento del 2% rispetto
al 2002 e con un diverso andamento fra spesa pubblica e privata (Tavola B.2). Nell’ana-
lisi dell’andamento della spesa territoriale tuttavia non è considerato l’effetto della di-
stribuzione diretta, fenomeno particolarmente rilevante per diverse Regioni italiane.

Nel 2003 l’andamento della spesa territoriale pubblica ha registrato un segno negati-
vo, fenomeno che non accadeva dal 1995. Questo calo può essere spiegato da un duplice
effetto: da una parte la revisione del prontuario nazionale con la conseguente riduzione dei
prezzi dei farmaci e dall’altra lo spostamento di parte della prescrizione verso la distribu-
zione diretta ai pazienti (e quindi contabilizzata nella spesa ospedaliera). La spesa lorda è
stata pari a 12.354 milioni di euro, con una diminuzione del 2,3% rispetto al 2002, men-
tre quella a carico del SSN, pari a 11.095 milioni di euro, è diminuita del 5,4%. La diffe-
renza osservata fra l’andamento della spesa lorda e quello della spesa netta è da attribui-

OsMed - PARTE A 7

2000 2003 Δ% 03/00

Popolazione di riferimento (dati Istat) 57.679.895 56.995.744
N. confezioni SSN (milioni) 745 843 13,1
N. ricette SSN (milioni) 351 439 25,1
DDD/1000 ab die SSN 581 719 23,8
N. confezioni classe C (milioni) 319 316 -0,9
N. confezioni automedicazione (milioni) 327 317 -3,1

Spesa totale: pubblica e privata (milioni) 15.725 18.203 15,7
Spesa pubblica lorda (%) 63,8 67,8
Spesa pro capite a carico SSN 174,1 216,8 24,5

Tavola A.1
Dati generali di consumo 2000 e 2003
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L’applicazione di questo procedimento di standardizzazione della popolazione implica che
una Regione con una popolazione più anziana della media nazionale, avrà una popolazione
pesata superiore a quella residente, e viceversa. Di seguito si riporta la popolazione residente
ISTAT (come risultante dopo il censimento del 2011) e la popolazione pesata per gli anni 2011
e 2012 (Tabella 3.3.2).
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Popolazione 

residente 2011  

(a Ottobre 2011) 

Popolazione 

pesata  

2011 

Popolazione 

residente 2012 

(al 1-1-2012) 

Popolazione 

pesata  

2012 

Piemonte 4.363.916 4.691.145 4.357.663 4.687.850 
Valle d'Aosta 126.806 129.381 126.620 129.170 
Lombardia 9.704.151 9.678.915 9.700.881 9.673.063 
P.A. Bolzano 504.643 464.934 504.708 464.561 
P.A. Trento 524.832 510.584 524.877 510.401 
Veneto 4.857.210 4.830.230 4.853.657 4.825.132 
Friuli V.G. 1.218.985 1.322.496 1.217.780 1.322.070 
Liguria 1.570.694 1.850.905 1.567.339 1.850.654 
Emilia R. 4.342.135 4.580.884 4.341.240 4.584.189 
Toscana 3.672.202 3.978.526 3.667.780 3.977.994 
Umbria 884.268 950.546 883.215 950.687 
Marche 1.541.319 1.625.305 1.540.688 1.626.579 
Lazio 5.502.886 5.431.929 5.500.022 5.426.986 
Abruzzo 1.307.309 1.347.461 1.306.416 1.347.604 
Molise 313.660 328.480 313.145 328.342 
Campania 5.766.810 5.062.800 5.764.424 5.052.703 
Puglia 4.052.566 3.840.780 4.050.072 3.836.207 
Basilicata 578.036 577.802 577.562 577.640 
Calabria 1.959.050 1.875.845 1.958.418 1.875.071 
Sicilia 5.002.904 4.722.427 4.999.854 4.717.735 
Sardegna 1.639.362 1.632.369 1.637.846 1.629.570 
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A.2 - Il consumo di farmaci nel 2003

Nella Tavola A.1 sono riportati i valori di alcuni macro-indicatori relativi al consu-
mo di farmaci in Italia nel 2003 confrontati con i dati del 2000 (anno in cui è stato pro-
dotto il primo rapporto OsMed).

Come si può osservare il consumo di farmaci a carico del SSN nel 2003 è di circa 720
DDD ogni 1000 abitanti al giorno, con un aumento del 24% rispetto al 2000. Anche gli
altri indicatori (numero di ricette e di confezioni, spesa complessiva, ecc.) testimonia-
no un consistente aumento nel ricorso alle terapie farmacologiche.

La sostanza più prescritta in assoluto è stata nel 2003 l’acido acetilsalicilico usato
come antiaggregante (24,7 DDD/1000 abitanti die), seguita da amlodipina (22,6
DDD/1000 abitanti die), nitroglicerina (21,2 DDD/1000 abitanti die) ed enalapril (21
DDD/1000 abitanti die) (Tavola B.9). La spesa farmaceutica territoriale totale, pubblica
e privata, ha raggiunto nel 2003 i 18.203 milioni di euro con un aumento del 2% rispetto
al 2002 e con un diverso andamento fra spesa pubblica e privata (Tavola B.2). Nell’ana-
lisi dell’andamento della spesa territoriale tuttavia non è considerato l’effetto della di-
stribuzione diretta, fenomeno particolarmente rilevante per diverse Regioni italiane.

Nel 2003 l’andamento della spesa territoriale pubblica ha registrato un segno negati-
vo, fenomeno che non accadeva dal 1995. Questo calo può essere spiegato da un duplice
effetto: da una parte la revisione del prontuario nazionale con la conseguente riduzione dei
prezzi dei farmaci e dall’altra lo spostamento di parte della prescrizione verso la distribu-
zione diretta ai pazienti (e quindi contabilizzata nella spesa ospedaliera). La spesa lorda è
stata pari a 12.354 milioni di euro, con una diminuzione del 2,3% rispetto al 2002, men-
tre quella a carico del SSN, pari a 11.095 milioni di euro, è diminuita del 5,4%. La diffe-
renza osservata fra l’andamento della spesa lorda e quello della spesa netta è da attribui-

OsMed - PARTE A 7

2000 2003 Δ% 03/00

Popolazione di riferimento (dati Istat) 57.679.895 56.995.744
N. confezioni SSN (milioni) 745 843 13,1
N. ricette SSN (milioni) 351 439 25,1
DDD/1000 ab die SSN 581 719 23,8
N. confezioni classe C (milioni) 319 316 -0,9
N. confezioni automedicazione (milioni) 327 317 -3,1

Spesa totale: pubblica e privata (milioni) 15.725 18.203 15,7
Spesa pubblica lorda (%) 63,8 67,8
Spesa pro capite a carico SSN 174,1 216,8 24,5

Tavola A.1
Dati generali di consumo 2000 e 2003
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L’applicazione di questo procedimento di standardizzazione della popolazione implica che
una Regione con una popolazione più anziana della media nazionale, avrà una popolazione
pesata superiore a quella residente, e viceversa. Di seguito si riporta la popolazione residente
ISTAT (come risultante dopo il censimento del 2011) e la popolazione pesata per gli anni 2011
e 2012 (Tabella 3.3.2).
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residente 2011  

(a Ottobre 2011) 

Popolazione 
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2011 

Popolazione 

residente 2012 

(al 1-1-2012) 

Popolazione 

pesata  

2012 

Piemonte 4.363.916 4.691.145 4.357.663 4.687.850 
Valle d'Aosta 126.806 129.381 126.620 129.170 
Lombardia 9.704.151 9.678.915 9.700.881 9.673.063 
P.A. Bolzano 504.643 464.934 504.708 464.561 
P.A. Trento 524.832 510.584 524.877 510.401 
Veneto 4.857.210 4.830.230 4.853.657 4.825.132 
Friuli V.G. 1.218.985 1.322.496 1.217.780 1.322.070 
Liguria 1.570.694 1.850.905 1.567.339 1.850.654 
Emilia R. 4.342.135 4.580.884 4.341.240 4.584.189 
Toscana 3.672.202 3.978.526 3.667.780 3.977.994 
Umbria 884.268 950.546 883.215 950.687 
Marche 1.541.319 1.625.305 1.540.688 1.626.579 
Lazio 5.502.886 5.431.929 5.500.022 5.426.986 
Abruzzo 1.307.309 1.347.461 1.306.416 1.347.604 
Molise 313.660 328.480 313.145 328.342 
Campania 5.766.810 5.062.800 5.764.424 5.052.703 
Puglia 4.052.566 3.840.780 4.050.072 3.836.207 
Basilicata 578.036 577.802 577.562 577.640 
Calabria 1.959.050 1.875.845 1.958.418 1.875.071 
Sicilia 5.002.904 4.722.427 4.999.854 4.717.735 
Sardegna 1.639.362 1.632.369 1.637.846 1.629.570 
Italia 59.433.744 59.433.744 59.394.207 59.394.207 

 

 

        

 
 

      

 
� � � �  � � � � � � � � � � � � � �

       
 

 

 
 

 � � � �       �  
 � � � �  � � � � � �  
 � � � �  � � � � �  
 � � � �  � � � � �  

  � � �  
 � � � �  

Da. 2000: 
DDD/1000/ab die: 581 

Dal 2000 al 2012
Incremento di 
esposizione del 70%...!!!

OsMED 2012 - Consumi per l’assistenza 
farmaceutica territoriale pubblica e privata: confronto 2008-12



…forse è un segnale di bisogno di essere cura;?

Le aspettative: 
“Voglio essere 

curato!!!” 

Le aspettative: 
“Voglio essere 

curato!!!” 

…o di aumento 
della popolazione 

anziana?



Il consumo farmaceutico territoriale (classe A-SSN, classe C con ricetta e auto-
medicazione)

Attraverso le farmacie pubbliche e private sono state acquistate nel 2009 complessiva-
mente circa 1,8 miliardi di confezioni (30 confezioni di farmaco per abitante) (Tavola A.2).
La spesa farmaceutica territoriale complessiva, pubblica e privata, è in leggera crescita ri-
spetto all’anno precedente (+1,4%), con una copertura da parte del SSN di circa il 68% (Ta-
vola B.3).

Il consumo farmaceutico territoriale di classe A-SSN è in aumento del 3,4% rispetto al
2008: ogni mille abitanti sono state prescritte 926 dosi di farmaco al giorno (erano 580 nel
2000), mentre la spesa cresce dell’1,6%. Le principali componenti della spesa (effetto quan-
tità, effetto prezzi, effetto mix) mostrano per il 2009 un aumento delle quantità di farmaci
prescritti (+3,8%), una diminuzione dei prezzi (-3,2%) ed un aumento dell’effetto mix
(+1,1%) (Figura B.3). L’aumento delle quantità di farmaci prescritti è comune a tutte le Re-
gioni italiane ad eccezione della Calabria (-0,9%), con una certa variabilità per quanto ri-
guarda l’effetto mix (Tavola B.17).

Come già osservato nel 2008 la Regione con il valore più elevato di spesa pubblica per
farmaci di classe A-SSN è la Calabria con 275 euro pro capite, mentre il valore più basso si
osserva nella PA di Bolzano (circa 149 euro) (Tavola B.16). In questa parte dell’analisi, tut-
tavia, non è considerato l’effetto della distribuzione diretta e per conto, fenomeno rilevante

20 L’uso dei farmaci in Italia - Rapporto nazionale anno 2009

^ Esclusa la distribuzione diretta e per conto

2000 2009 ∆% 09/00

Popolazione di riferimento (dati Istat) 57.679.895 60.045.068

N. confezioni (milioni)
Classe A-SSN 745 1.054 41,5
Acquisto privato (A, C, SOP e OTC) 784 727 -7,2
Totale 1.529 1.781 16,5

Spesa farmaceutica (milioni)
Classe A-SSN (lorda) 10.041 12.929 28,7
Acquisto privato (A, C, SOP e OTC) 5.684 6.153 8,3
Totale 15.725 19.083 21,3

N. ricette classe A-SSN (milioni) 351 572 63,1
DDD/1000 ab die classe A-SSN 580 926 59,7

% copertura SSN farmaci classe A-SSN 88 94

Tavola A.2
Dati generali di consumo farmaceutico territoriale^ 2000 e 2009
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…l’età avanza e 
la medicalizzazione 

aumenta…

La prescrizione farmaceutica territoriale di farmaci di classe A-SSN per età e sesso

Le caratteristiche socio-demografiche delle popolazioni influenzano in maniera si-
gnificativa l’utilizzo di risorse sanitarie, in particolare l’età è il principale fattore pre-
dittivo dell’uso dei farmaci nella popolazione. Infatti, la spesa pro capite di un assisti-
bile di età maggiore di 75 anni è di oltre 12 volte superiore a quella di una persona di età
compresa fra 25 e 34 anni (la differenza diventa di 16 volte in termini di dosi). Se ci si
concentra sulla proporzione di spesa farmaceutica e di prescrizioni (DDD) assorbite dalle
fasce di popolazione più anziana, si evidenzia che i cittadini con più di 65 anni assor-
bono circa il 60% della spesa e delle DDD. Al contrario nella popolazione pediatrica fino
a 14 anni, a fronte di elevati livelli di prevalenza si consuma meno dell’1% delle dosi e
della spesa (Tavola A.4). 

Nel complesso le donne hanno un livello di consumo dell’8% superiore a quello degli
uomini, in particolare nella fascia di età compresa tra 15 e 54 anni. I maggiori livelli di
consumo riguardano i farmaci del sistema nervoso centrale (e specificamente gli antide-
pressivi), i farmaci del sangue (soprattutto gli antianemici) e i farmaci del sistema mu-
scolo-scheletrico. Nelle fasce d’età più anziane invece si osserva tra gli uomini un livello
più elevato di consumo e un maggiore costo per trattato. Per esempio, nella classe di età
compresa tra 65 e 74 anni gli uomini consumano circa il 16% in più delle donne in termini
di DDD (Figura A.1). Nel 2008 la prevalenza d’uso è stata del 71%, con una differenza tra
uomini e donne (66% e 76% rispettivamente). Alti livelli di esposizione si osservano nei
bambini e negli anziani: circa 8 bambini su 10 ricevono in un anno almeno una prescri-
zione (in particolare di antibiotici e antiasmatici); negli anziani, in corrispondenza di una
maggiore prevalenza di patologie croniche (quali per esempio l’ipertensione e il diabete)
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^ Esclusa la distribuzione diretta e per conto

Spesa lorda pro capite Spesa totale DDD/1000 ab die DDD totali

Fascia d’età uomini donne totale % % uomini donne totale % %
cum cum

0-4 41,6 35,2 38,5 0,8 0,8 134,6 114,2 124,7 0,4 0,4

5-14 36,1 29,1 32,7 1,6 2,3 97,0 79,5 88,5 0,7 1,1

15-24 34,0 33,9 34,0 1,7 4,0 101,4 156,0 128,0 1,1 2,3

25-34 42,2 53,1 47,6 3,3 7,4 145,4 270,7 207,4 2,5 4,8

35-44 68,0 82,2 75,0 6,7 14,0 284,7 394,6 339,1 5,2 10,0

45-54 137,6 140,7 139,1 10,5 24,5 716,2 733,5 724,9 9,5 19,5

55-64 287,9 270,8 279,2 18,4 42,9 1687,2 1471,2 1576,5 18,2 37,7

65-74 477,3 436,0 455,2 26,3 69,3 2919,1 2507,4 2698,7 27,5 65,2

!75 607,7 512,7 547,7 30,7 100,0 3696,4 3173,2 3368,9 34,8 100,0

Tavola A.4
Distribuzione per età della spesa e dei consumi territoriali^ di classe A-SSN

OSMED 2008 italiano pant 185  1-07-2009  10:41  Pagina 23

OsMed 2008

62,3%57,0%

si raggiungono livelli di uso e di esposizione vicini al 100% (praticamente l’intera popo-
lazione risulta aver ricevuto almeno una prescrizione nell’anno) (Figura A.2).

24 L’uso dei farmaci in Italia - Rapporto nazionale anno 2008

^ Esclusa la distribuzione diretta e per conto
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Andamento delle DDD/1000 ab die territoriali^ di classe A-SSN per età e sesso
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Andamento della prevalenza d’uso per età e sesso dei farmaci territoriali^ di classe A-SSN
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q An elderly patient with coronary artery disease usually needs:
1. a β-blocker, 
2. aspirin,
3. a statin, 
4. nitroglycerin 

q If he also has hypertension (uncontrolled with the β-blocker alone), 
the standard of care is to add

5.  a thiazide 
6. and…, perhaps, another agent

q An elderly patient with congestive heart failure or diabetes, should 
be treated with 3 or 4 more drugs. 

q If both disease are present, possibly 5 or 6 more drugs may be 
prescribed. 

q but... it would be convenient also to add:
o a bisphosphonate to prevent fractures from osteoporosis...
o NSAID for osteoarthritis
o …a SSRI for depression 

v Therefore, it would be considered medically appropriate for an 
elderly patient to be taking as many as 9 or more medicines

…a relatively common scenario



Polypharmacy 
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A Drug Burden Index to Define the Functional
Burden of Medications in Older People
Sarah N. Hilmer, MD, PhD; Donald E. Mager, PharmD, PhD; Eleanor M. Simonsick, PhD; Ying Cao, MB;
Shari M. Ling, MD; B. Gwen Windham, MD; Tamara B. Harris, MD, MS; Joseph T. Hanlon, PharmD, MS;
Susan M. Rubin, MPH; Ronald I. Shorr, MD, MS; Douglas C. Bauer, MD, MPH; Darrell R. Abernethy, MD, PhD

Background: Older people carry a high burden of illness
for which medications are indicated, along with increased
riskofadversedrugreactions.Wedevelopedanindextode-
termine drug burden based on pharmacologic principles.
We evaluated the relationship of this index to physical and
cognitive performance apart from disease indication.

Methods: Data from the Health, Aging, and Body Com-
position Study on 3075 well-functioning community-
dwelling persons aged 70 to 79 years were analyzed by mul-
tiple linear regression toassess thecross-sectional association
of drug burden index with a validated composite continu-
ous measure for physical function, and with the Digit Sym-
bol Substitution Test for cognitive performance.

Results: Use of anticholinergic and sedative medica-
tions was associated with poorer physical performance score
(anticholinergic exposure, 2.08 vs 2.21, P!.001; seda-
tive exposure, 2.09 vs 2.19, P!.001) and cognitive per-

formance on the Digit Symbol Substitution Test (anticho-
linergic exposure, 34.5 vs 35.5, P=.045; sedative exposure,
34.0 vs 35.5, P=.01). Associations were strengthened when
exposure was calculated by principles of dose response.
An increase of 1 U in drug burden index was associated
with a deficit of 0.15 point (P!.001) on the physical func-
tion scale and 1.5 points (P=.01) on the Digit Symbol Sub-
stitution Test. These values were more than 3 times those
associated with a single comorbid illness.

Conclusions: The drug burden index demonstrates that
anticholinergic and sedative drug exposure is associ-
ated with poorer function in community-dwelling older
people. This pharmacologic approach provides a useful
evidence-based tool for assessing the functional effect of
exposure to medications in this population.

Arch Intern Med. 2007;167:781-787

O LDER PEOPLE CARRY BOTH
a high burden of illness
for which medications are
indicated and an incom-
pletely understood in-

creased risk of adverse drug reactions.1-3 Evi-
dence to guide prescribing is limited by the
exclusion of older adults with multiple
medical conditions from participation in

controlled clinical trials. Determination of
potentially inappropriate medication use in
older people is guided predominantly by ex-
pert consensus statements such as the up-
dated Beers criteria.4 Use of medications de-
scribed as inappropriate by the Beers criteria
has been associated with adverse health out-
comes in nursing home residents5 and with
poorer self-perceived health6 but not with
decline in self-reported function.7 Devel-
opment of an evidence-based approach to
guide appropriate medication use, linking
clinically relevant data such as functional
measures to medication exposure, would

be consistent with current practices in clini-
cal decision making.8

The use of drugs with central nervous
system depressant effects is associated
with an estimated 50% increased risk of
falling in older people.9,10 Hip fracture
has been associated with the use of bar-
biturates,11 benzodiazepines,12 tricyclic
antidepressants,13 antipsychotics,13 and
selective serotonin reuptake inhibitors.14

Memory test scores are lower in people
taking benzodiazepines.15 Benzodiaz-
epine use has been associated with lower
functional status in cross-sectional
studies16 and with decline in physical
performance after 4 years.17 High serum
anticholinergic activity, a measure of
peripheral blood anticholinergic burden,
has been associated with decreased Mini-
Mental State Examination scores18 in
community-dwelling older people.

Balancing the risks of polypharmacy with
underuse of potentially beneficial drugs in
older people presents a major challenge. The
association between polypharmacy and in-
creased risk of inappropriate prescribing19

and adverse drug events20,21 has been well
described. Number of medications has also
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Polypharmacy 

² is usually defined as the use of 5 or + drugs, including prescribed, OTC, and 
complementary medicines.

² may be a useful prompt for medica=on review, as it is associated with 
problems of medica/on management and subop/mal prescribing

² is not a clinically useful independent marker of the quality use of medicines. 

The type and dose of medications rather than 
the number of medications determine 

meaningful clinical outcomes.



² is usually defined as the use of 5 or more drugs, including prescribed, OTC, 
and complementary medicines.

² may be a useful prompt for medica<on review, as it is associated with 
problems of medica<on management and subop.mal prescribing

² is not a clinically useful independent marker of the quality use of medicines

q The type and dose of medica1ons rather than the number of 
medica1ons determine meaningful clinical outcomes.

Polypharmacy

A drug burden index to define the functional burden of medications in older people. 
Hilmer SN, et al. Arch Intern Med 2007;167:781-7



… As older patients move through time, often from physicians to physicians, they 
are at increasing risk of accumulating layer upon layer of drug therapy, as a reef 
of accumulates layer upon layer of coral… (Gurwitz & Avorn, Ann Intern Med. 1991)

Polypharmacy



Polypharmacy



Polypharmacy



High Prevalence of Poor Quality Drug Prescribing in Older Individuals:
 A Na=onwide Report From the Italian Medicines Agency (AIFA). 

Onder G et al. J Gerontol A Biol Sci Med Sci. 2013 Aug 2
�
Tabella�II.�Prevalenza�degli�indicatori�di�qualità�nella�popolazione�anziana�italiana�
Indicatori�di�qualità� Tutti�i�gruppi�

di�età�
(>�65�anni)�

n=12,301,537�
(%)�

65Ͳ74�anni��
n=6,154,421�(%)�

75Ͳ84�anni�
n=4,474,887�(%)�

ш85�anni�
n=1,672,229�(%)�

1. Politerapia�
x �5Ͳ9�farmaci�
x ш10�farmaci�

�
6,024,383�(49.0)�
1,389,591�(11.3)�

�
2,681,639�(43.6)�
529,506�(8.6)�

�
2,462,378�(55.0)�
629,043�(14.1)�

�
880,366�(52.6)�
231,042�(13.8)�

2. Bassa�aderenza�al�trattamento�con�farmaci�antidepressivi*� 201,290�(63.9)� 83,110�(62.6)� 82,623�(63.0)� 35,557�(69.6)�
3. Bassa�aderenza�al�trattamento�con�farmaci�antiͲipertensivi*� 179,975�(46.4)� 84,983�(43.2)� 65,450�(47.2)� 29,542�(56.1)�
4. Bassa�aderenza�al�trattamento�con�farmaci�antidiabetici*� 92,017�(63.0)� 44,227�(63.0)� 35,497�(64.7)� 12,293�(70.1)�
5. Bassa�aderenza�al�trattamento�con�farmaci�antiosteoporotici*� 56,621�(52.4)� 24,424�(48.7)� 24,351�(53.4)� 7,846�(64.0) 
6. Uso�di�farmaci�antiͲParkinson�e�antispicotici� 25,949�(0.2)� 10,200�(0.2)� 10,625�(0.2)� 5,124�(0.3)�
7. SottoͲutilizzo�di�statine�nei�pazienti�diabetici�(%�dell’intera�

popolazione�anziana)�
Ͳ�%�della�popolazione�anziana�in�trattamento�con�
ipoglicemici†�

918,662�(7.5)�
�

53.4�

418,257�(6.8)�
�

48.3�

366,813�(8.2)�
�

54.4�

133,592�(8.0)�
�

73.1�

8. Uso�concomitante�di�farmaci�che�aumentano�il�rischio�di�
sanguinamento�
a. warfarina�+�tradizionali�FANS/�inibitori�COXͲ2�
b. warfarina�+�aspirina/antipiastricini��
c. warfarina�+�FANS/inibitori�COXͲ2�+�aspirina/antipiastricini�

�
178,458�(1.5)�
100,236�(0.8)�
22,174�(0.2)�

�
64,939�(1.1)�
38,953�(0.6)�
8,574�(0.1)�

�
90,580�(2.0)�
49,736�(1.1)�
11,135�(0.2)�

�
22,939�(1.4)�
11,547�(0.7)�
2,465�(0.1)�

9. Uso�concomitante�di�farmaci�che�aumentano�il�rischio�di�
insufficienza�renale�e/o�iperkaliemia�(ACE�inibitori/ARB�+�
antagonisti�dell'aldosterone�+�FANS/�inibitori�COXͲ2)�

85,412�(0.7)�
�

28,860��(0.5)� 40,665��(0.9)� 15,887��(1.0)�

10. Uso�concomitante�di�ш�2�farmaci�che�prolungano�l’intervallo�
QͲT�‡��

36,359�(0.3)� 13,580�(0.2)� 15,903��(0.4)� 6,876�(0.4)�

11. Uso�di�farmaci�antiͲipertensivi�con�profilo�rischioͲbeneficio�
sfavorevole�(doxazosina,�clonidina�o�metildopa�in�
monoterapia�o�uso�di�qualsiasi�calcioͲantagonista�di�breve�
durata�d'azione)�(%�di�tutta�la�popolazione�anziana)�

- %�della�popolazione�anziana�in�trattamento�con�farmaci�

196,690�(1.6)�
�
�
�

2.5�

88,069�(1.4)�
�
�
�

2.3�

78,826�(1.8)�
�
�
�

2.5�

29,795�(1.8)�
�
�
�

2.8�
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Dispensazione concomitante: 
5-9 farmaci/die

 
Pazienti ≥ 65 a  = 49,0% 
Pazienti 65-74 a  = 43,6%
Pazienti 75-84 a  = 55,0%
Pazienti ≥ 85 a  = 52,6%

Dispensazione concomitante: 
>10 farmaci/die

 
Pazienti ≥ 65 a  = 11,3% 
Pazienti 65-74 a  = 8,6%

  Pazienti 75-84 a  = 14,1%
Pazienti ≥ 85 a  = 13,8%
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Pazienti ≥ 65 a  = 12.301.537 
Pazienti 65-74 a  = 6.154.421 
Pazienti 75-84 a  = 4.474.887 
Pazienti ≥ 85 a  = 1.672.229 

High Prevalence of Poor Quality Drug Prescribing in Older Individuals:
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Abstract

Background: The developed world is undergoing a demographic transition with greater numbers of older adults
and higher rates of chronic disease. Most elder care is now provided by primary care physicians, who prescribe the
majority of medications taken by these patients. Despite these significant trends, little is known about population-
level prescribing patterns to primary care patients aged 65+.

Methods: We conducted a population-based retrospective cohort study to examine 10-year prescribing trends
among family physicians providing care to patients aged 65+ in Ontario, Canada.

Results: Both crude number of prescription claims and prescription rates (i.e., claims per person) increased
dramatically over the 10-year study period. The greatest change was in prescribing patterns for females aged 85+.
Dramatic increases were observed in the prescribing of preventive medications, such as those to prevent
osteoporosis (+2,347%) and lipid-lowering agents (+697%). And lastly, the number of unique classes of medications
prescribed to older persons has increased, with the proportion of older patients prescribed more than 10 classes of
medications almost tripling during the study period.

Conclusions: Prescribing to older adults by family physicians increased substantially during the study period. This
raises important concerns regarding quality of care, patient safety, and cost sustainability. It is evident that further
research is urgently needed on the health outcomes (both beneficial and harmful) associated with these dramatic
increases in prescribing rates.

Background
The developed world is experiencing a demographic
transition evidenced by population aging. Individuals are
living longer and accumulating a greater burden of
chronic diseases and, as a consequence, are utilizing
healthcare services at greater rates [1,2]. These trends
are expected to increase further as the “baby-boom”
generation advances toward later life.
One of the standard interventions in chronic disease

management is prescription medication. Medications
were historically employed chiefly as treatments to alle-
viate symptoms; however, in the late 20th and early 21st

centuries, medications have been increasingly utilized as
preventive agents to modify and/or reduce health risks.

Most chronic disease management and medication
prescription occurs in primary care by family physicians.
Although data are available for overall medication use
for all age groups [3] and for specific medical condi-
tions, [4-6] little is known about population-level pre-
scribing patterns for family physicians providing care to
older adults. Therefore, we asked the following research
questions:

1. What are the trends of medication prescription to
individuals aged 65+ in the province of Ontario by
family physicians?
2. What are the most commonly prescribed classes
of medication, and have they changed over a 10-year
interval?
3. Do prescription claims per person vary by patient
age and sex?

* Correspondence: ross.upshur@sunnybrook.ca
3Primary Care Research Unit, Sunnybrook Health Sciences Centre, 2075
Bayview Ave., Room E3-49, Toronto, ON M4N 3M5 Canada
Full list of author information is available at the end of the article

Bajcar et al. BMC Family Practice 2010, 11:75
http://www.biomedcentral.com/1471-2296/11/75

© 2010 Bajcar et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.



Polifarmacoterapia nell’anziano

adults making no prescription claims decreased by 36%,
and the proportion of older adults taking one to three
classes of medications decreased by 17%. Conversely,
the proportion of older adults on four to nine classes of
medication increased by 34%. Over the same time per-
iod, the proportion of older adults who were prescribed
10 or more classes of medication increased by 188%.
Figure 2 presents the number of prescription claims

per person by gender. As illustrated, claims per person
were higher among females than males. In 1997, the
overall prescription claims rate for Ontarians aged 65+
was 10 claims per person (female = 11; male = 8); by
2006, the overall claims rate increased to 26 claims per
person (female = 31; male = 20).
Figure 3 presents the number of prescription claims

per person by age group for females and males, respec-
tively. For the 10-year study period, there was an annual

increase in the number of claims per person for both
sexes. The rate of increase in the number of claims per
person was greater for females than for males. This is
true for all age groups: in the 65-74 age group, claims
per person increased 107% for females and 101% for
males; in the 75-84 age group, claims per person
increased 170% for females and 132% for males; and,
finally, in the 85+ age group, claims per person
increased 286% for females and 210% for males.

Discussion
The present study indicates dramatic increases in both
absolute and per person prescription claims among
primary care patients aged 65+ in Ontario, Canada
over a 10-year time period. The year-over-year
increases are greatest among older females, particularly
those aged 85+. The data also demonstrate

Table 1 Prescription claims by medication class for primary care patients aged 65+ in Ontario, Canada
MEDICATION CLASS NUMBER OF CLAIMS PROPORTION OF TOTAL CLAIMS CLAIMS PER PERSON

1997 2006 Change 1997 2006 Change 1997 2006 Change

Osteoporosis 61,636 1,508,457 2,347% 0.38% 2.92% 668% 0.0445 0.919 1,965%

Lipid-lowering 445,390 3,549,066 697% 2.74% 6.88% 151% 0.3216 2.1621 572%

Thyroid replacements 484,499 1,724,859 256% 2.98% 3.34% 12% 0.3499 1.0508 200%

Psychotropics 1,899,995 6,716,502 254% 11.70% 13.02% 11% 1.3721 4.0918 198%

Cardiovascular 4,506,488 15,557,064 245% 27.75% 30.16% 9% 3.2544 9.4776 191%

Diabetes 686,009 2,341,826 241% 4.22% 4.54% 8% 0.4954 1.4267 188%

Gastrointestinal 1,764,359 5,326,708 202% 10.87% 10.33% -5% 1.2741 3.2451 155%

Narcotics/analgesics 638,156 1,350,001 112% 3.93% 2.62% -33% 0.4608 0.8224 78%

Corticosteroids 640,422 1,089,796 70% 3.94% 2.11% -46% 0.4625 0.6639 44%

NSAIDs 1,094,162 1,816,538 66% 6.74% 3.52% -48% 0.7902 1.1067 40%

Asthma/COPD 708,109 1,106,389 56% 4.36% 2.15% -51% 0.5114 0.674 32%

Antibiotics 865,051 1,261,464 46% 5.33% 2.45% -54% 0.6247 0.7685 23%

All other classes 2,619,665 7,685,790 193% 15.06% 15.96% 6% 1.8918 4.6823 148%
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Figure 1 Frequency distribution of number of unique medication classes for older adults aged 65+ in Ontario, Canada, 1997-2006.
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considerable increases in the number of classes of
medications prescribed to older adults. Our data show
the most significant increases in prescriptions occur-
ring for risk factor management and chronic disease
prevention and declines in relative terms of medica-
tions for symptom management. The data suggest a
profound shift of clinical focus from treatment to pre-
ventive modalities in this population [7].
The increase in prescription claims cannot be

explained entirely by increase in population, as the pre-
scription claims per person is almost threefold higher
than population increases. The prescription increases
may be partially explained by greater reliance on clinical

practice guidelines, [8,9] particularly more aggressive
identification and management of risk factors for
chronic conditions such as cardiovascular disease and
osteoporosis. This trend towards increased use of pre-
ventive medications has resulted in a greater number of
medication classes per patient, which has resulted in a
shift in the profile of the typical elderly primary care
patient. Whereas the regimen for a typical elderly pri-
mary care patient consisted of fewer than five classes of
medications, now a greater proportion of these patients
are on more than five classes. Taken together, these
findings raise important questions concerning quality of
care, safety, and cost.
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Figure 2 Gender differences in prescription claims per person for older adults aged 65+ in Ontario, Canada, 1997-2006.
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THE AGING OF THE POPULATION
and the increasing prevalence
of chronic diseases pose chal-
lenges to the development and

application of clinical practice guide-
lines (CPGs). In 1999, 48% of Medi-
care beneficiaries aged 65 years or older
had at least 3 chronic medical condi-
tions and 21% had 5 or more.1 Health
care costs for individuals with at least
3 chronic conditions accounted for 89%
of Medicare’s annual budget.1 Comor-
bidity is associated with poor quality of
life, physical disability, high health care
use, multiple medications, and in-
creased risk for adverse drug events and
mortality.2-4 Optimizing care for this
population is a high priority.5

Clinical practice guidelines are based
on clinical evidence and expert con-
sensus to help decision making about
treating specific diseases.6 Clinical prac-
tice guidelines help to define stan-
dards of care and focus efforts to im-
prove quality.7,8 Most CPGs address
single diseases in accordance with mod-
ern medicine’s focus on disease and
pathophysiology.9 However, physi-

For editorial comment see p 741.
Author Affiliations are listed at the end of this
article.
Corresponding Author: Cynthia M. Boyd, MD, MPH,

Center on Aging and Health, 2024 E Monument St,
Suite 2-700, Baltimore, MD 21205 (cyboyd@jhmi
.edu).

Context Clinical practice guidelines (CPGs) have been developed to improve the qual-
ity of health care for many chronic conditions. Pay-for-performance initiatives assess
physician adherence to interventions that may reflect CPG recommendations.

Objective To evaluate the applicability of CPGs to the care of older individuals with
several comorbid diseases.

Data Sources The National Health Interview Survey and a nationally representa-
tive sample of Medicare beneficiaries (to identify the most prevalent chronic diseases
in this population); the National Guideline Clearinghouse (for locating evidence-
based CPGs for each chronic disease).

Study Selection Of the 15 most common chronic diseases, we selected hyperten-
sion, chronic heart failure, stable angina, atrial fibrillation, hypercholesterolemia, dia-
betes mellitus, osteoarthritis, chronic obstructive pulmonary disease, and osteoporo-
sis, which are usually managed in primary care, choosing CPGs promulgated by national
and international medical organizations for each.

Data Extraction Two investigators independently assessed whether each CPG ad-
dressed older patients with multiple comorbid diseases, goals of treatment, interac-
tions between recommendations, burden to patients and caregivers, patient prefer-
ences, life expectancy, and quality of life. Differences were resolved by consensus. For
a hypothetical 79-year-old woman with chronic obstructive pulmonary disease, type
2 diabetes, osteoporosis, hypertension, and osteoarthritis, we aggregated the recom-
mendations from the relevant CPGs.

Data Synthesis Most CPGs did not modify or discuss the applicability of their rec-
ommendations for older patients with multiple comorbidities. Most also did not com-
ment on burden, short- and long-term goals, and the quality of the underlying scien-
tific evidence, nor give guidance for incorporating patient preferences into treatment
plans. If the relevant CPGs were followed, the hypothetical patient would be pre-
scribed 12 medications (costing her $406 per month) and a complicated nonpharma-
cological regimen. Adverse interactions between drugs and diseases could result.

Conclusions This review suggests that adhering to current CPGs in caring for an older
person with several comorbidities may have undesirable effects. Basing standards for
quality of care and pay for performance on existing CPGs could lead to inappropriate
judgment of the care provided to older individuals with complex comorbidities and could
create perverse incentives that emphasize the wrong aspects of care for this population
and diminish the quality of their care. Developing measures of the quality of the care
needed by older patients with complex comorbidities is critical to improving their care.
JAMA. 2005;294:716-724 www.jama.com

716 JAMA, August 10, 2005—Vol 294, No. 6 (Reprinted) ©2005 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a UNIVERSITA STUDI DI PADOVA User  on 12/15/2013

SPECIAL COMMUNICATION

Clinical Practice Guidelines and
Quality of Care for Older Patients
With Multiple Comorbid Diseases
Implications for Pay for Performance
Cynthia M. Boyd, MD, MPH
Jonathan Darer, MD, MPH
Chad Boult, MD, MPH, MBA
Linda P. Fried, MD, MPH
Lisa Boult, MD, MPH, MA
Albert W. Wu, MD, MPH

THE AGING OF THE POPULATION
and the increasing prevalence
of chronic diseases pose chal-
lenges to the development and

application of clinical practice guide-
lines (CPGs). In 1999, 48% of Medi-
care beneficiaries aged 65 years or older
had at least 3 chronic medical condi-
tions and 21% had 5 or more.1 Health
care costs for individuals with at least
3 chronic conditions accounted for 89%
of Medicare’s annual budget.1 Comor-
bidity is associated with poor quality of
life, physical disability, high health care
use, multiple medications, and in-
creased risk for adverse drug events and
mortality.2-4 Optimizing care for this
population is a high priority.5

Clinical practice guidelines are based
on clinical evidence and expert con-
sensus to help decision making about
treating specific diseases.6 Clinical prac-
tice guidelines help to define stan-
dards of care and focus efforts to im-
prove quality.7,8 Most CPGs address
single diseases in accordance with mod-
ern medicine’s focus on disease and
pathophysiology.9 However, physi-

For editorial comment see p 741.
Author Affiliations are listed at the end of this
article.
Corresponding Author: Cynthia M. Boyd, MD, MPH,

Center on Aging and Health, 2024 E Monument St,
Suite 2-700, Baltimore, MD 21205 (cyboyd@jhmi
.edu).

Context Clinical practice guidelines (CPGs) have been developed to improve the qual-
ity of health care for many chronic conditions. Pay-for-performance initiatives assess
physician adherence to interventions that may reflect CPG recommendations.

Objective To evaluate the applicability of CPGs to the care of older individuals with
several comorbid diseases.

Data Sources The National Health Interview Survey and a nationally representa-
tive sample of Medicare beneficiaries (to identify the most prevalent chronic diseases
in this population); the National Guideline Clearinghouse (for locating evidence-
based CPGs for each chronic disease).

Study Selection Of the 15 most common chronic diseases, we selected hyperten-
sion, chronic heart failure, stable angina, atrial fibrillation, hypercholesterolemia, dia-
betes mellitus, osteoarthritis, chronic obstructive pulmonary disease, and osteoporo-
sis, which are usually managed in primary care, choosing CPGs promulgated by national
and international medical organizations for each.

Data Extraction Two investigators independently assessed whether each CPG ad-
dressed older patients with multiple comorbid diseases, goals of treatment, interac-
tions between recommendations, burden to patients and caregivers, patient prefer-
ences, life expectancy, and quality of life. Differences were resolved by consensus. For
a hypothetical 79-year-old woman with chronic obstructive pulmonary disease, type
2 diabetes, osteoporosis, hypertension, and osteoarthritis, we aggregated the recom-
mendations from the relevant CPGs.

Data Synthesis Most CPGs did not modify or discuss the applicability of their rec-
ommendations for older patients with multiple comorbidities. Most also did not com-
ment on burden, short- and long-term goals, and the quality of the underlying scien-
tific evidence, nor give guidance for incorporating patient preferences into treatment
plans. If the relevant CPGs were followed, the hypothetical patient would be pre-
scribed 12 medications (costing her $406 per month) and a complicated nonpharma-
cological regimen. Adverse interactions between drugs and diseases could result.

Conclusions This review suggests that adhering to current CPGs in caring for an older
person with several comorbidities may have undesirable effects. Basing standards for
quality of care and pay for performance on existing CPGs could lead to inappropriate
judgment of the care provided to older individuals with complex comorbidities and could
create perverse incentives that emphasize the wrong aspects of care for this population
and diminish the quality of their care. Developing measures of the quality of the care
needed by older patients with complex comorbidities is critical to improving their care.
JAMA. 2005;294:716-724 www.jama.com

716 JAMA, August 10, 2005—Vol 294, No. 6 (Reprinted) ©2005 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a UNIVERSITA STUDI DI PADOVA User  on 12/15/2013

Scopo: valutare l’applicabilità di linee 
guida per la pratica clinica (prodotte 
da società internazionali fino a marzo 
del 2005)nella cura di pazienti anziani 
affetti da gravi co-morbilità.

Patologie considerate:
² Ipertensione
² Insufficienza cardiaca
² Angina stabile,
² Fibrillazione atriale
² Ipercolesterolemia
² Diabete mellito
² Osteoartrosi
² BPCO (broncopneumopatia cronica ostruttiva)

² osteoporosi

Boyd CM et al. JAMA 2005;294:716-24



tion and a disease other than the target
disease, between medications for differ-
entdiseases, andbetweenfoodandmedi-
cations.Recommendationsmayalsocon-
tradict one another. If the hypothetical
osteoporotic,diabeticpatienthasperiph-
eral neuropathy, the osteoporosis CPG
recommends that she perform weight-
bearing exercise, while the diabetes CPG
cautions that some patients with
advanced peripheral neuropathy should
avoid weight-bearing exercise.

The patient’s medications would cost
her $406.45 per month, or $4877 annu-
ally, assuming no prescription drug cov-
erage (TABLE 5).52 Beginning in 2006, she
would be able to purchase drug insur-
ance under Medicare’s new Part D. If her
income is above 150% of the federal pov-
erty level (as it was for more than 60%
of Medicare beneficiaries), she would pay
anout-of-pocketpremiumofabout$420,
a $250 deductible, $500 of the next
$2000, and 100% of the next $3000 (in

her case, $2627). Thus, assuming cur-
rent prices, with drug insurance, she
would pay $3797 per year plus $373 for
any future drug expenses for that year.57

The nonpharmacological interventions
recommended involve additional ex-
penses to patients, informal caregivers,
Medicare, and other insurers.

COMMENT
This review provides evidence that CPGs
do not provide an appropriate, evidence-
based foundation for assessing quality
of care in older adults with several
chronic diseases. Although CPGs pro-
vide detailed guidance for managing
single diseases, they fail to address the
needs of older patients with complex co-
morbid illness. While some recom-
mend interventions for specific pairs of
diseases, CPGs rarely address treat-
ment of patients with 3 or more chronic
diseases—a group that includes half of
the population older than 65 years.1

When we developed a treatment plan for
a hypothetical patient using a conser-
vative regimen created in accordance
with CPGs, she was treated with mul-
tiple medications with high complex-
ity, with the attendant risks of medica-
tion errors, adverse drug events, drug
interactions, and hospitalization.4,58-60

The recommended regimens may pre-
sent the patient with an unsustainable
treatment burden, making indepen-
dent self-management and adherence
difficult.12,13,50,51,61-63

It is evident that CPGs, designed
largely by specialty-dominated commit-
tees for managing single diseases, pro-
vide clinicians little guidance about car-
ing for older patients with multiple
chronic diseases. The use of single-
disease CPGs as a basis for evaluating the
quality of care and determining physi-
cian reimbursement through pay-for-
performance measures could create in-
appropriate incentives in the care of
older adults with multiple diseases.7,8

Payment to physicians in pay-for-
performance programs is frequently
based in part on their meeting quality-
of-care standards created for single dis-
eases according to a calculated rate of ad-
herence to the standard within an eligible

Table 3. Treatment Regimen Based on Clinical Practice Guidelines for a Hypothetical
79-Year-Old Woman With Hypertension, Diabetes Mellitus, Osteoporosis, Osteoarthritis, and
COPD*

Time Medications† Other
7:00 AM Ipratropium metered dose inhaler

70 mg/wk of alendronate
Check feet
Sit upright for 30 min on day when

alendronate is taken
Check blood sugar

8:00 AM 500 mg of calcium and 200 IU
of vitamin D

12.5 mg of hydrochlorothiazide
40 mg of lisinopril
10 mg of glyburide
81 mg of aspirin
850 mg of metformin
250 mg of naproxen
20 mg of omeprazole

Eat breakfast
2.4 g/d of sodium
90 mmol/d of potassium
Low intake of dietary saturated fat and

cholesterol
Adequate intake of magnesium and calcium
Medical nutrition therapy for diabetes‡
DASH‡

12:00 PM Eat lunch
2.4 g/d of sodium
90 mmol/d of potassium
Low intake of dietary saturated fat and

cholesterol
Adequate intake of magnesium and calcium
Medical nutrition therapy for diabetes‡
DASH‡

1:00 PM Ipratropium metered dose inhaler
500 mg of calcium and 200 IU

of vitamin D
7:00 PM Ipratropium metered dose inhaler

850 mg of metformin
500 mg of calcium and 200 IU

of vitamin D
40 mg of lovastatin
250 mg of naproxen

Eat dinner
2.4 g/d of sodium
90 mmol/d of potassium
Low intake of dietary saturated fat and

cholesterol
Adequate intake of magnesium and calcium
Medical nutrition therapy for diabetes‡
DASH‡

11:00 PM Ipratropium metered dose inhaler
As needed Albuterol metered dose inhaler
Abbreviations: ADA, American Diabetes Association; COPD, chronic obstructive pulmonary disease; DASH, Dietary

Approaches to Stop Hypertension.
*Clinical practice guidelines used: (1) Joint National Committee on Prevention, Detection, Evaluation, and Treatment of

High Blood Pressure VII.39 (2) ADA19-32; glycemic control is recommended; however, specific medicines are not de-
scribed. (3) American College of Rheumatology33-36; recent evidence about the safety and appropriateness of cy-
clooxygenase inhibitors, particularly in individuals with comorbid cardiovascular disease, led us to omit them from
the list of medication options, although they are discussed in the reviewed clinical practice guidelines. (4) National
Osteoporosis Foundation40; this regimen assumes dietary intake of 200 IU of vitamin D. (5) National Heart, Lung, and
Blood Institute and World Health Organization.37,38

†Taken orally unless otherwise indicated. The medication complexity score of the regimen for this hypothetical woman
is 14, with 19 doses of medications per day, assuming 2 as needed doses of albuterol metered dose inhaler plus 70
mg/wk of alendronate.

‡DASH and ADA dietary guidelines may be synthesized, but the help of a registered dietitian is specifically recom-
mended. Eat foods containing carbohydrate from whole grains, fruits, vegetables, and low-fat milk. Avoid protein
intake of more than 20% of total daily energy; lower protein intake to about 10% of daily calories if overt nephropathy
is present. Limit intake of saturated fat (!10% of total daily energy) and dietary cholesterol (!200-300 mg). Limit
intake of transunsaturated fatty acids. Eat 2 to 3 servings of fish per week. Intake of polyunsaturated fat should be
about 10% of total daily energy.

CPGS FOR OLDER PATIENTS WITH MULTIPLE COMORBID DISEASES
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Patients in whom single-disease stan-
dards cannot or should not be attained,
but who are eligible to be in the popu-
lation base for a given standard may
become “medical hot potatoes” if their

physician receives lower pay-for-
performance scores as a result.70 Cur-
rent pay-for-performance initiatives can
create financial incentives for physi-
cians to focus on certain diseases and
younger or healthier Medicare pa-
tients. These initiatives perpetuate the
single-disease approach to care and fail
to reward physicians for addressing the
complex issues that confront patients
with several chronic diseases. Stan-
dards that define quality of patient care
regardless of a patient’s health status and
preferences by placing emphasis on at-
taining high rates of adherence to CPGs
rather than the more difficult task of
weighing burden, risks, and benefits of
complex therapies in shared decision
making could ultimately undermine
quality of care.68,71 If quality assess-
ment focuses on younger or healthier
patients, there is additonal risk that these
problems will go unnoticed.

Quality-of-care standards are needed
for older individuals with several chronic
diseases. Critical but currently unreim-
bursed processes of high-quality care for
this population include care coordina-
tion, patient and caregiver education,
empowerment for self-management, and
shared decision making that incorpo-
rates individual preferences and circum-
stances. These processes should be in-
corporated into quality-of-care standards
in pay-for-performance initiatives.49,68,72

Standards for developing CPGs note
the importance of identifying the tar-
get population and incorporating qual-
ity of life and patient preferences to im-
prove adherence of both physicians and
patients.6,43,47,73,74 The CPGs we exam-
ined do not give explicit guidance on
how to do this. Providing optimal care,
as defined by several CPGs, for the pa-
tient with comorbid conditions quickly
becomes difficult in terms of cost, medi-

Table 4. Potential Treatment Interactions for a Hypothetical 79-Year-Old Woman with 5 Chronic Diseases

Type of Disease
Medications With

Potential Interactions

Type of Interaction

Medication and
Other Disease

Medications for
Different Diseases Medication and Food

Hypertension Hydrochlorothiazide,
lisinopril

Diabetes: diuretics increase
serum glucose and
lipids*

Diabetes medications:
hydrochlorothiazide may
decrease effectiveness of
glyburide

NA

Diabetes Glyburide, metformin,
aspirin, and
atorvastatin

NA Osteoarthritis medications:
NSAIDs plus aspirin increase
risk of bleeding

Diabetes medications: glyburide
plus aspirin may increase the
risk of hypoglycemia; aspirin
may decrease effectiveness of
lisinopril

Aspirin plus alcohol: increased risk of
gastrointestinal tract bleeding

Atorvastatin plus grapefruit juice:
muscle pain, weakness

Glyburide plus alcohol: low blood
sugar, flushing, rapid breathing,
tachycardia

Metformin plus alcohol: extreme
weakness and heavy breathing

Metformin plus any type of food:
medication absorption decreased

Osteoarthritis NSAIDs Hypertension: NSAIDs:
raise blood pressure†;
NSAIDs plus
hypertension increase
risk of renal failure

Diabetes medications: NSAIDs in
combination with aspirin
increase risk of bleeding

Hypertension medications:
NSAIDs decrease efficacy of
diuretics

NA

Osteoporosis Calcium, alendronate NA Diabetes medications: calcium
may decrease efficacy of
aspirin; asprin plus alendronate
can cause upset stomach

Osteoporosis medications:
calcium may lower serum
alendronate level

Alendronate plus calcium: take on
empty stomach (!2 h from last
meal)

Alendronate: avoid orange juice
Calcium plus oxalic acid (spinach and

rhubarb) or phytic (bran and whole
cereals): eating these foods may
decrease amount of calcium
absorbed (!2 h from last meal)

Chronic obstructive
pulmonary disease

Short-acting
"-agonists

NA NA NA

Abbreviations: NA, no interaction is known; NSAIDs, nonsteroidal anti-inflammatory drugs.
*Thiazide-type diuretics may worsen hyperglycemia, but effect thought to be small and not associated with increased incidence of cardiovascular events.
†This interaction is noted to be particularly relevant for individuals with diabetes; no recommendation for treatment is given.

Table 5. Cost of Medications to Patient*

Disease and Medication
Monthly
Cost, $

Hypertension
Hydrochlorothiazide 13.99
Lisinopril 24.99

Diabetes mellitus
Glyburide 24.00
Metformin 51.99
Enteric-coated aspirin 1.21
Lovastatin 62.99

Osteoarthritis
Naproxen 10.99
Omeprazole 93.99

Osteoporosis
Alendronate 65.99
Calcium plus vitamin D 4.33

Chronic obstructive pulmonary disease
Ipratropium 37.99
Albuterol 13.99

Total 406.45
*Assuming no prescription drug coverage.
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an independent association between
the proportion of poorly justified exclu-
sion criteria and trials focused on a
medical (vs nonmedical) condition
(coefficient estimate, 14.5%; 95% CI,
6.1%-22.9%; P=.001) (TABLE 5).

Trials with drug interventions (com-
pared with nondrug interventions) were
more likely to exclude individuals due
to concomitant medication use, medi-
cal comorbidities, female sex, and dis-
advantaged socioeconomic status. Ex-
clusions due to concomitant medication
use and medical comorbidities were
more likely to be poorly justified
(TABLE 6). Trials of an industry or phar-
maceutical-sponsored intervention were
more likely to exclude individuals due
to concomitant medication use, medi-
cal comorbidities, and age. Exclusions
due to concomitant medication use and
medical comorbidities were more likely
to be poorly justified (TABLE 7).

To investigate whether there was a
change in eligibility criteria over time,
the RCTs were divided into 2 periods
(1994-1998 and 1999-2005), which
roughly corresponded to the original
publication and dissemination of the
CONSORT (Consolidated Standards of
Reporting Trials) statements between
1996 and 1998. Compared with the ear-
lier period, the RCTs published be-
tween 1999 and 2005 were associated
with a nonsignificant improvement in
the trial quality score (P=.07), a non-
significant increase in the mean num-
ber of exclusion criteria per trial (8.7
for 1994-1998 vs 10.1 for 1999-2005;
P=.05), and a significant reduction in
the percentage of poorly justified trial
criteria (36.6% for 1994-1998 vs 26.5%
for 1999-2005; P=.003).

COMMENT
In this review, we found that the RCTs
published in major medical journals
may exclude both large segments of the
general population and also specific pa-
tient populations from the benefits of
participation in clinical investiga-
tions. We found frequent exclusions of
children, the elderly, women (particu-
larly those lactating, pregnant, or able
to become pregnant), patients taking

common medications, and those with
common medical comorbidities. Rea-
sons for exclusions were frequently not
justified in the context of individual
RCTs. The RCTs with a focus on mul-
ticenter drug evaluation were more
likely to have a greater number of ex-
clusion criteria. Drug intervention trials
and trials with industry sponsorship
were associated with exclusions re-
lated to comorbidity, medication use,
and occasionally age, sex, and socio-
economic status, often without ad-
equate justification.

There are benefits of stringent eligi-
bility criteria. The inclusion and exclu-
sion criteria in a RCT are designed to
identify a population of interest in
whom an intervention has the greatest
likelihood to produce a clinically im-
portant and statistically significant
effect.38 Efficacy trials with well-
defined and homogeneous popula-
tions can generally be smaller, shorter,
more efficient, and less expensive. This
is desirable because clinical trials are
increasingly challenged by high costs,
limited funding, and regulatory restric-
tions.39 However, there may be a recip-
rocal eligibility relationship between
efficacy and effectiveness with an in-
evitable loss of external validity in any
tightly designed RCT. The advantages
of stringent eligibility criteria are
achieved at the risk of excluding pa-
tients who may be more likely to rep-
resent the population treated in clini-
cal settings and who would better test
an intervention’s effectiveness.

It is likely that pregnant and lactat-
ing women, children, the elderly, and
those with medical comorbidities are of-
ten excluded from clinical trials out of
concern for their safety or the safety of
a fetus. However, there is evidence that
trial participants assigned to either in-
tervention or placebo have fewer un-
desirable clinical events and lower mor-
tality rates than those of eligible
nonparticipants.46-48 Exclusions may
also leave future patients with similar
characteristics susceptible to unin-
tended harm from an inappropriate gen-
eralization of trial results. This was il-
lustrated by the dramatic increase in the

Table 2. Categories of Exclusion Criteria

Exclusion Criteria
No. (%)

of Trials*
Inability to give informed consent 242 (85.5)
Age, y 204 (72.1)

!16 170 (60.1)
"65 109 (38.5)

Sex 133 (47.0)
Related to female sex 111 (39.2)

Female sex 19 (6.7)
Pregnancy 90 (31.9)
Lactation 41 (14.5)
Lack of contraception use 25 (8.8)
Menopausal status 11 (3.9)

Related to male sex 22 (7.8)
Medical comorbidities 230 (81.3)

Unspecified medical condition 87 (30.9)
Nephrological 74 (26.1)
Infectious 69 (24.4)
Cardiac 69 (24.4)
Hepatic 63 (22.3)
Hematological 59 (20.8)
Malignancy 46 (16.3)
Neurological 43 (15.2)
Endocrine 43 (15.2)
Psychiatric 42 (14.8)
Substance abuse 37 (13.1)
Cerebrovascular 35 (12.4)
Decreased life expectancy 34 (12.1)
Poorly controlled hypertension 28 (9.9)
Physical disability or

functional status
31 (11.0)

Pulmonary 29 (10.2)
HIV or AIDS 25 (8.9)
Rheumatological 22 (7.8)
Cognitive impairment 22 (7.8)
Musculoskeletal 13 (4.6)
Peripheral vascular 12 (4.2)
Dermatological 11 (3.9)

Medication-related 153 (54.1)
Socioeconomic status 39 (13.8)
Communication or language barrier 30 (10.6)
Participation in other trials 20 (7.1)
Ethnicity 6 (2.1)
Abbreviation: HIV, human immunodeficiency virus.
*Denominator is category-specific.

Table 3. Justification of Exclusion Criteria
No. (%)

of Trials*
Grading of individual

exclusion criteria
Total number of exclusions 2709 (100.0)

Strongly justified 1275 (47.2)
Potentially justified 430 (15.9)
Poorly justified 1004 (37.1)

At least 1 poorly justified
exclusion criterion

238 (84.1)

Category with poor justification
Age 160 (78.4)
Medical comorbidity 149 (64.8)
Sex 70 (52.6)

Females 69 (62.2)
Males 1 (4.5)

Medication-related 56 (36.6)
Socioeconomic status 31 (79.5)

Percentage of poorly justified
exclusion criteria

#10 228 (80.6)
#25 174 (61.5)
#50 83 (29.3)
#75 24 (8.5)

Exclusions per trial,
mean (SD)

9.5 (6.1)

*Unless otherwise indicated.
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RANDOMIZED CONTROLLED
trials (RCTs) are generally ac-
cepted as the most unbiased
measures of efficacy for new

interventions, drugs, or devices.1 Re-
sults of well-conducted RCTs provide
clinicians and health policy makers with
the best evidence for adoption or re-
jection of new therapies.2 The find-
ings of RCTs published in major medi-
cal journals effect change in medical
practice.3 Much attention is paid to the
internal validity of clinical trials.4 How-
ever, even the most well-designed clini-
cal trials are of limited use to clini-
cians if the results have poor external
validity and are not generalizable to the
patient population for whom the inter-
vention may be applied.4

The external validity of clinical in-
vestigations may be threatened by lim-
ited patient access to trial centers, se-
lection bias, lack of patient consent to
enrollment, and physician resistance to
randomization of patients due to treat-
ment preferences5-10; however, rigor-
ous inclusion and exclusion criteria may
be the greatest challenge to generaliz-
ability of results.11-16 A recent study
demonstrated that among 20 388 Medi-
care beneficiaries discharged from acute
care hospitals in the United States with
the principal diagnosis of heart fail-
ure, only 13% to 25% met the enroll-
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Context Selective eligibility criteria of randomized controlled trials (RCTs) are vital
to trial feasibility and internal validity. However, the exclusion of certain patient popu-
lations may lead to impaired generalizability of results.

Objective To determine the nature and extent of exclusion criteria among RCTs pub-
lished in major medical journals and the contribution of exclusion criteria to the rep-
resentation of certain patient populations.

Data Sources and Study Selection The MEDLINE database was searched for RCTs
published between 1994 and 2006 in certain general medical journals with a high im-
pact factor. Of 4827 articles, 283 were selected using a series technique.

Data Extraction Trial characteristics and the details regarding exclusions were ex-
tracted independently. All exclusion criteria were graded independently and in dupli-
cate as either strongly justified, potentially justified, or poorly justified according to
previously developed and pilot-tested guidelines.

DataSynthesis Common medical conditions formed the basis for exclusion in 81.3%
of trials. Patients were excluded due to age in 72.1% of all trials (60.1% in pediatric popu-
lations and 38.5% in older adults). Individuals receiving commonly prescribed medica-
tions were excluded in 54.1% of trials. Conditions related to female sex were grounds
forexclusion in39.2%of trials.Ofall exclusioncriteria,only47.2%weregradedasstrongly
justified in the context of the specific RCT. Exclusion criteria were not reported in 12.0%
of trials.Multivariableanalyses revealed independentassociationsbetween the total num-
ber of exclusion criteria and drug intervention trials (risk ratio, 1.35; 95% confidence
interval, 1.11-1.65; P=.003) and between the total number of exclusion criteria and
multicenter trials (risk ratio, 1.26;95%confidence interval, 1.06-1.52; P=.009). Industry-
sponsored trials were more likely to exclude individuals due to concomitant medication
use, medical comorbidities, and age. Drug intervention trials were more likely to exclude
individuals due to concomitant medication use, medical comorbidities, female sex, and
socioeconomic status. Among such trials, justification for exclusions related to concomi-
tant medication use and comorbidities were more likely to be poorly justified.

Conclusions The RCTs published in major medical journals do not always clearly
report exclusion criteria. Women, children, the elderly, and those with common medi-
cal conditions are frequently excluded from RCTs. Trials with multiple centers and those
involving drug interventions are most likely to have extensive exclusions. Such exclu-
sions may impair the generalizability of RCT results. These findings highlight a need
for careful consideration and transparent reporting and justification of exclusion cri-
teria in clinical trials.
JAMA. 2007;297:1233-1240 www.jama.com
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an independent association between
the proportion of poorly justified exclu-
sion criteria and trials focused on a
medical (vs nonmedical) condition
(coefficient estimate, 14.5%; 95% CI,
6.1%-22.9%; P=.001) (TABLE 5).

Trials with drug interventions (com-
pared with nondrug interventions) were
more likely to exclude individuals due
to concomitant medication use, medi-
cal comorbidities, female sex, and dis-
advantaged socioeconomic status. Ex-
clusions due to concomitant medication
use and medical comorbidities were
more likely to be poorly justified
(TABLE 6). Trials of an industry or phar-
maceutical-sponsored intervention were
more likely to exclude individuals due
to concomitant medication use, medi-
cal comorbidities, and age. Exclusions
due to concomitant medication use and
medical comorbidities were more likely
to be poorly justified (TABLE 7).

To investigate whether there was a
change in eligibility criteria over time,
the RCTs were divided into 2 periods
(1994-1998 and 1999-2005), which
roughly corresponded to the original
publication and dissemination of the
CONSORT (Consolidated Standards of
Reporting Trials) statements between
1996 and 1998. Compared with the ear-
lier period, the RCTs published be-
tween 1999 and 2005 were associated
with a nonsignificant improvement in
the trial quality score (P=.07), a non-
significant increase in the mean num-
ber of exclusion criteria per trial (8.7
for 1994-1998 vs 10.1 for 1999-2005;
P=.05), and a significant reduction in
the percentage of poorly justified trial
criteria (36.6% for 1994-1998 vs 26.5%
for 1999-2005; P=.003).

COMMENT
In this review, we found that the RCTs
published in major medical journals
may exclude both large segments of the
general population and also specific pa-
tient populations from the benefits of
participation in clinical investiga-
tions. We found frequent exclusions of
children, the elderly, women (particu-
larly those lactating, pregnant, or able
to become pregnant), patients taking

common medications, and those with
common medical comorbidities. Rea-
sons for exclusions were frequently not
justified in the context of individual
RCTs. The RCTs with a focus on mul-
ticenter drug evaluation were more
likely to have a greater number of ex-
clusion criteria. Drug intervention trials
and trials with industry sponsorship
were associated with exclusions re-
lated to comorbidity, medication use,
and occasionally age, sex, and socio-
economic status, often without ad-
equate justification.

There are benefits of stringent eligi-
bility criteria. The inclusion and exclu-
sion criteria in a RCT are designed to
identify a population of interest in
whom an intervention has the greatest
likelihood to produce a clinically im-
portant and statistically significant
effect.38 Efficacy trials with well-
defined and homogeneous popula-
tions can generally be smaller, shorter,
more efficient, and less expensive. This
is desirable because clinical trials are
increasingly challenged by high costs,
limited funding, and regulatory restric-
tions.39 However, there may be a recip-
rocal eligibility relationship between
efficacy and effectiveness with an in-
evitable loss of external validity in any
tightly designed RCT. The advantages
of stringent eligibility criteria are
achieved at the risk of excluding pa-
tients who may be more likely to rep-
resent the population treated in clini-
cal settings and who would better test
an intervention’s effectiveness.

It is likely that pregnant and lactat-
ing women, children, the elderly, and
those with medical comorbidities are of-
ten excluded from clinical trials out of
concern for their safety or the safety of
a fetus. However, there is evidence that
trial participants assigned to either in-
tervention or placebo have fewer un-
desirable clinical events and lower mor-
tality rates than those of eligible
nonparticipants.46-48 Exclusions may
also leave future patients with similar
characteristics susceptible to unin-
tended harm from an inappropriate gen-
eralization of trial results. This was il-
lustrated by the dramatic increase in the

Table 2. Categories of Exclusion Criteria

Exclusion Criteria
No. (%)

of Trials*
Inability to give informed consent 242 (85.5)
Age, y 204 (72.1)

!16 170 (60.1)
"65 109 (38.5)

Sex 133 (47.0)
Related to female sex 111 (39.2)

Female sex 19 (6.7)
Pregnancy 90 (31.9)
Lactation 41 (14.5)
Lack of contraception use 25 (8.8)
Menopausal status 11 (3.9)

Related to male sex 22 (7.8)
Medical comorbidities 230 (81.3)

Unspecified medical condition 87 (30.9)
Nephrological 74 (26.1)
Infectious 69 (24.4)
Cardiac 69 (24.4)
Hepatic 63 (22.3)
Hematological 59 (20.8)
Malignancy 46 (16.3)
Neurological 43 (15.2)
Endocrine 43 (15.2)
Psychiatric 42 (14.8)
Substance abuse 37 (13.1)
Cerebrovascular 35 (12.4)
Decreased life expectancy 34 (12.1)
Poorly controlled hypertension 28 (9.9)
Physical disability or

functional status
31 (11.0)

Pulmonary 29 (10.2)
HIV or AIDS 25 (8.9)
Rheumatological 22 (7.8)
Cognitive impairment 22 (7.8)
Musculoskeletal 13 (4.6)
Peripheral vascular 12 (4.2)
Dermatological 11 (3.9)

Medication-related 153 (54.1)
Socioeconomic status 39 (13.8)
Communication or language barrier 30 (10.6)
Participation in other trials 20 (7.1)
Ethnicity 6 (2.1)
Abbreviation: HIV, human immunodeficiency virus.
*Denominator is category-specific.

Table 3. Justification of Exclusion Criteria
No. (%)

of Trials*
Grading of individual

exclusion criteria
Total number of exclusions 2709 (100.0)

Strongly justified 1275 (47.2)
Potentially justified 430 (15.9)
Poorly justified 1004 (37.1)

At least 1 poorly justified
exclusion criterion

238 (84.1)

Category with poor justification
Age 160 (78.4)
Medical comorbidity 149 (64.8)
Sex 70 (52.6)

Females 69 (62.2)
Males 1 (4.5)

Medication-related 56 (36.6)
Socioeconomic status 31 (79.5)

Percentage of poorly justified
exclusion criteria

#10 228 (80.6)
#25 174 (61.5)
#50 83 (29.3)
#75 24 (8.5)

Exclusions per trial,
mean (SD)

9.5 (6.1)

*Unless otherwise indicated.
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Criteri di esclusione dei 
pazienti nei 283 RCT 
considerati

²Età nel 72,1%
²Bambini (<16 anni) nel 60,1%
²Anziani (>65 anni) nel 38,5%
²Sesso fermminile nel 39,2% 

(sesso maschile come criterio di 
esclusione nel 7.8%)

²Patologie concomitanti 
nell’81,3% (nel 30,9% non è 
stato chiarito né il tipo di 
patologia né le ragioni).
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The prevalence of chronic diseases, for which one or more 

medicines may be indicated, increases with age. Polypharmacy 

is usually defined as the use of five or more drugs, including 

prescribed, over-the-counter, and complementary medicines. 

It may be a useful prompt for medication review, as it is 

associated with problems of medication management and 

suboptimal prescribing. However, polypharmacy is not a 

clinically useful independent marker of the quality use of 

medicines. The type and dose of medications rather than 

the number of medications determine meaningful clinical 

outcomes.1 

The more drugs a patient takes, the harder it may be to obtain an 

accurate medication history, which impedes informed medication 

review and prescribing. The incidence of adverse drug reactions 

increases with the number of medications used. Polypharmacy 

is a barrier to adherence because of the associated complex 

medication regimens, increased risk of adverse drug events 

and high medication costs. Poor adherence contributes to the 

increased risk of medication errors seen with polypharmacy. 

Polypharmacy is associated with suboptimal prescribing. The 
more drugs a patient is exposed to, the more likely they are 
to be prescribed inappropriately.2 'Potentially inappropriate 
medications' in the elderly include those with sedative or 
anticholinergic effects and long-acting non-steroidal anti-
inflammatory drugs.3 Polypharmacy may occur when additional 
drugs are prescribed to treat the adverse effects of other drugs. 
This is known as the 'prescribing cascade'.4 Other suboptimal 
prescribing associated with polypharmacy includes prescription 
of more than one drug in the same class or prescription of a 
drug that interacts with or is contraindicated in combination 
with another of the patient's medicines. Ironically, in a study of 
older patients the probability of under-prescribing – defined as 
lack of an indicated drug when no reason could be found for not 
prescribing it – also increased significantly with the number of 
drugs prescribed.5 

The risk of falls is increased with polypharmacy. This 
association is partly due to the chronic diseases for which the 
multiple medications are prescribed.6  With polypharmacy, the 
increased use of specific classes of drugs, especially centrally 
acting and cardiovascular medications, is also likely to be a 
factor in increasing the risk of falls.7 

The key issue is whether each drug has been prescribed 
appropriately, both individually and in the context of the 
patient's total medication exposure, risk of drug interactions, 
comorbidities, physiology and quality of life. Some drugs, 
particularly those with anticholinergic and sedative effects, 
impair physical and cognitive function in older people. The more 
drugs with these effects that patients are exposed to, in number 
and in dose, the poorer the patients' overall function. A tool 
such as the drug burden index1, which measures the patient's 
total exposure to anticholinergic and sedative medications using 
the principles of dose-response, provides a better indication of 
the risks of suboptimal prescribing than simply counting drugs. 

There are several conditions in which the combined use of 
several drugs may be beneficial, appropriate, and advocated 
through evidence-based guidelines.8 For example, primary 
prevention of macrovascular disease in diabetes may require 
one or more oral hypoglycaemics and/or insulin, one or more 
antihypertensives, lipid-lowering therapy, and aspirin. It is not 
clear how to apply treatment guidelines to frail older people 

with multiple comorbidities, because the evidence that supports 
them was not obtained from this population. Application of 

Treatments should be safe and effective, but our assessment 

of safety and efficacy depends on understanding the 

outcomes of studies. Ian Scott therefore explains how to 

interpret the results of clinical trials.

When the findings of clinical trials are adopted into practice, 

they can result in some patients being prescribed multiple 

drugs. As polypharmacy is sometimes considered to be 

less than optimal prescribing, Sarah Hilmer explores the 

dilemma.

Another dilemma is whether chemotherapy causes 

cognitive impairment. Janette Vardy discusses the evidence.

There is evidence for the effectiveness of proton pump 

inhibitors, but Sam Al-Sohaily and Anne Duggan remind  

us what to consider before prescribing these drugs for  

long-term use.

2 | VOLUME 31 | NUMBER 1  | FEBRUARY 2008 

In this issue…

 Editorial 
The dilemma of polypharmacy 
Sarah N Hilmer, Departments of Clinical Pharmacology and Aged Care, Royal North Shore 
Hospital and University of Sydney

Key words: adverse effects, drug interactions, aged, quality use of 
medicines.

(Aust Prescr 2008;31:2–3)

The prevalence of chronic diseases, for which one or more 

medicines may be indicated, increases with age. Polypharmacy 

is usually defined as the use of five or more drugs, including 

prescribed, over-the-counter, and complementary medicines. 

It may be a useful prompt for medication review, as it is 

associated with problems of medication management and 

suboptimal prescribing. However, polypharmacy is not a 

clinically useful independent marker of the quality use of 

medicines. The type and dose of medications rather than 

the number of medications determine meaningful clinical 

outcomes.1 

The more drugs a patient takes, the harder it may be to obtain an 

accurate medication history, which impedes informed medication 

review and prescribing. The incidence of adverse drug reactions 

increases with the number of medications used. Polypharmacy 

is a barrier to adherence because of the associated complex 

medication regimens, increased risk of adverse drug events 

and high medication costs. Poor adherence contributes to the 

increased risk of medication errors seen with polypharmacy. 

Polypharmacy is associated with suboptimal prescribing. The 
more drugs a patient is exposed to, the more likely they are 
to be prescribed inappropriately.2 'Potentially inappropriate 
medications' in the elderly include those with sedative or 
anticholinergic effects and long-acting non-steroidal anti-
inflammatory drugs.3 Polypharmacy may occur when additional 
drugs are prescribed to treat the adverse effects of other drugs. 
This is known as the 'prescribing cascade'.4 Other suboptimal 
prescribing associated with polypharmacy includes prescription 
of more than one drug in the same class or prescription of a 
drug that interacts with or is contraindicated in combination 
with another of the patient's medicines. Ironically, in a study of 
older patients the probability of under-prescribing – defined as 
lack of an indicated drug when no reason could be found for not 
prescribing it – also increased significantly with the number of 
drugs prescribed.5 

The risk of falls is increased with polypharmacy. This 
association is partly due to the chronic diseases for which the 
multiple medications are prescribed.6  With polypharmacy, the 
increased use of specific classes of drugs, especially centrally 
acting and cardiovascular medications, is also likely to be a 
factor in increasing the risk of falls.7 

The key issue is whether each drug has been prescribed 
appropriately, both individually and in the context of the 
patient's total medication exposure, risk of drug interactions, 
comorbidities, physiology and quality of life. Some drugs, 
particularly those with anticholinergic and sedative effects, 
impair physical and cognitive function in older people. The more 
drugs with these effects that patients are exposed to, in number 
and in dose, the poorer the patients' overall function. A tool 
such as the drug burden index1, which measures the patient's 
total exposure to anticholinergic and sedative medications using 
the principles of dose-response, provides a better indication of 
the risks of suboptimal prescribing than simply counting drugs. 

There are several conditions in which the combined use of 
several drugs may be beneficial, appropriate, and advocated 
through evidence-based guidelines.8 For example, primary 
prevention of macrovascular disease in diabetes may require 
one or more oral hypoglycaemics and/or insulin, one or more 
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² Polypharmacy = ≥ 5 medicines

² The type and dose of medications rather than 
the number of medications determine 
meaningful clinical outcomes

² More drugs = less accurate medication history

² Incidence of ADRs   increases with number of 
drugs used

² Polypharmacy is a barrier to adherence

² Poor adherence contributes to higher risk of 
medication errors

² Suboptimal precriptions

² Innapropriate prescription (i.e. unnecessary 
drugs, drugs to avoid)

² Drug interactions

² The “PRESCRIPTION CASCADE”
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Polypharmakotherapie und unangemessene 
Verschreibung bei älteren internistischen 
Patienten in Österreich

Zusammenfassung. Ziele der Studie: 1. Bestimmung der 
Prävalenz von Polypharmakotherapie und unangemes-
senem Arzneimittelgebrauch bei älteren internistischen 
Patienten in Österreich; 2. Einschätzung deren Bedeu-
tung für das Auftreten von unerwünschten Arzneimit-
telwirkungen; 3. Suche nach Prädiktoren für das Auftre-
ten von unerwünschten Arzneimittelwirkungen bei 
einer älteren Patientenpopulation.

Methodik: In einer monozentrischen Kohortenstu-
die wurden über 3 Monate alle neu aufgenommenen Pa-
tienten s�75 Jahren eingeschlossen. Die Aufnahmeme-
dikation wurde durch ein multidisziplinäres Team be-
stehend aus Krankenhausapothekern und Internisten 
auf ihre angemessene Anwendung hin analysiert und 
überprüft, ob eine unerwünschte Arzneimittelwirkung 
aufgetreten war.

Ergebnisse: Es wurden insgesamt 543 Patienten ana-
lysiert (Altersmedian 82 Jahre, 60,2% Frauen). Die mitt-
lere Medikamentenanzahl bei Aufnahme  betrug 7,5 ± 
3,8. Frauen nahmen signifikant mehr Medikamente ein 
als Männer (7,8 vs. 6,8, p = 0,013). 58,4% der Patienten 
erfüllten das gewählte Kriterium für Polypharmakothe-
rapie (> 6 Medikamente). Folgende Faktoren waren mit 
Polypharmakotherapie assoziiert: weibliches Ge-
schlecht, Pflegebedürftigkeit, hohe  Anzahl an Entlas-
sungsdiagnosen und ein hoher Punktwert auf der 
Charlson Komorbiditäts-Skala. Verzichtbare Medika-
mente wurden bei 36,3% aller Patienten gefunden, Me-
dikamente, die für alte Menschen inadäquat sind, bei 
30,1%, Doppelverordnungen bei 7,6%, Fehldosierungen 
bei 23,4% und potenzielle Medikamenteninteraktionen 
bei 65,8%. Unerwünschte Arzneimittelwirkungen wur-

den bei 97/543 Patienten gefunden (17,8%). In 56,7% der 
Fälle war die unerwünschte Arznei mittelwirkung 
Grund für die stationäre Aufnahme und bei 18,7% war 
eine Arzneimittelinteraktion sehr wahrscheinlich an 
der Entstehung beteiligt. Risikofaktoren für uner-
wünschte Arzneimittelwirkungen waren weibliches Ge-
schlecht, Polymorbidität, Niereninsuffizienz und unan-
gemessener Arzneimittelverordnung.

Schlussfolgerung: Polypharmakotherapie, unan-
gemessene Verschreibung und unerwünschte Arznei-
mittelwirkungen sind bei älteren internistischen Pati-
enten in dem untersuchten österreichischen Zentrum 
vergleichbar häufig wie in anderen westlichen Ländern. 
Zur Verbesserung der Arzneimittelsicherheit bei dieser 
Hochrisikogruppe erscheint uns eine bessere Verschrei-
bungsqualität bedeutsamer als eine Vermin derung der 
Medikamentenanzahl.

Summary. Objective: The aim of the study was to assess 
the prevalence of polypharmacy and inappropriate 
drug use in elderly internal-medicine patients in one 
Austrian center and to define the impact of these and 
other identified predictors on the occurrence of adverse 
drug events.

Methods: All patients s�75 years admitted to selected 
internal wards of a university hospital were included in 
a monocentric prospective cohort study over a period of 
three months. The pre-admission medication of the pa-
tients was analyzed with respect to appropriateness by 
a multidisciplinary team consisting of pharmacists and 
physicians trained in internal medicine. The medica-
tion was evaluated for the occurrence of adverse drug 
events.

Results: A total of 543 patients were analyzed (me-
dian age 82 years; 60.2% female). The mean number of 
drugs taken was 7.5 ± 3.8, with women taking signifi-
cantly more drugs than men (7.8 vs. 6.8, P = 0.013). Over-
all, 58.4% of the patients fulfilled the given criteria for 
polypharmacy (> 6 drugs). The following factors were 
associated with polypharmacy: female sex, need for 
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² accurate medication history
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² drug interactions
² adverse drug events
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R ATES OF PER-CAPITA PRESCRIP-
tion medication use have
increased considerably over
the last several decades,1 as

have the rates of use of over-the-
counter medications2 and dietary
supplements.3 Older adults are the
largest per capita consumers of pre-
scription medications1 and the most at
risk for medication-related adverse
events.4 Implementation of the Medi-
care Part D Prescription Drug Benefit
and efforts by Congress and the US
Food and Drug Administration to
enhance postmarketing surveillance to
better safeguard public health5,6 have
also focused attention on use of pre-
scription medications among older
adults. Despite concerns about drug
safety and new federal policies to
improve older adults’ access to medi-
cations, current information on their
concurrent use of prescription medica-
tions, over-the-counter medications,
and dietary supplements is limited.

Most epidemiologic studies examin-
ing medication use among older adults
are nearly a decade old and aggregate
persons 65 years and older.7,8 More than
200 new drugs have come to market in
the United States since most of these
studies were conducted.9 In addition,
many studies use pharmacy claims or
aggregate sales data to approximate use
of prescription medications, thus mea-

suring prescription acquisition rather
than use.10 These data overestimate pre-
scription medication use due to non-
adherence,11,12 are limited to patients

who purchase at least 1 prescription
medication, and almost always ex-
clude nonprescription therapies. This
is important because medication use
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Context Despite concerns about drug safety, current information on older adults’ use
of prescription and over-the-counter medications and dietary supplements is limited.

Objective To estimate the prevalence and patterns of medication use among older
adults (including concurrent use), and potential major drug-drug interactions.

Design, Setting, and Participants Three thousand five community-residing in-
dividuals, aged 57 through 85 years, were drawn from a cross-sectional, nationally
representative probability sample of the United States. In-home interviews, including
medication logs, were administered between June 2005 and March 2006. Medica-
tion use was defined as prescription, over-the-counter, and dietary supplements used
“on a regular schedule, like every day or every week.” Concurrent use was defined as
the regular use of at least 2 medications.

Main Outcome Measure Population estimates of the prevalence of medication
use, concurrent use, and potential major drug-drug interactions, stratified by age group
and gender.

Results The unweighted survey response rate was 74.8% (weighted response rate,
75.5%). Eighty-one percent (95% confidence interval [CI], 79.4%-83.5%) used at least
1 prescription medication, 42% (95% CI, 39.7%-44.8%) used at least 1 over-the-
counter medication, and 49% (95% CI, 46.2%-52.7%) used a dietary supplement. Twenty-
nine percent (95% CI, 26.6%-30.6%) used at least 5 prescription medications concur-
rently; this was highest among men (37.1%; 95% CI, 31.7%-42.4%) and women (36.0%;
95% CI, 30.2%-41.9%) aged 75 to 85 years. Among prescription medication users, con-
current use of over-the-counter medications was 46% (95% CI, 43.4%-49.1%) and con-
current use of dietary supplements was 52% (95% CI, 48.8%-55.5%). Overall, 4% of
individuals were potentially at risk of having a major drug-drug interaction; half of these
involved the use of nonprescription medications. These regimens were most prevalent
among men in the oldest age group (10%; 95% CI, 6.4%-13.7%) and nearly half in-
volved anticoagulants. No contraindicated concurrent drug use was identified.

Conclusions In this sample of community-dwelling older adults, prescription and
nonprescription medications were commonly used together, with nearly 1 in 25 indi-
viduals potentially at risk for a major drug-drug interaction.
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health consequences of these potential
interactions are considerable. One
recent report estimated that US adults
older than 65 years make more than
175 000 emergency department visits
annually for adverse drug events;
commonly prescribed medications
accounted for one-third of these
events.33 Reassuringly, we found no
cases of absolutely contraindicated
drug-drug combinations. Our findings
suggest that concurrent use of pre-
scription and nonprescription medica-
tions in older adults remains a public
health problem and could be an
important focal point for further
improvements in drug safety for
seniors.

Our study has several limitations.
First, methodological differences across

studies may limit some cross-study
comparisons. Second, virtually all thera-
peutic classes are underused by some
populations and overused by others; our
data do not allow for us to completely
examine important questions for health
policy and clinical care regarding the
appropriateness of the regimens that we
observe. For example, even in cases of
a potential major drug-drug interac-
tion, an individual’s physician may have
prescribed the regimen, may be aware
of the risks, and may be monitoring the
patient appropriately. Third, we based
our analyses of major medication in-
teractions on Thomson Micromedex
classifications; other methods of clas-
sification may lead to different esti-
mates of the population prevalence of
drug-drug interactions. No one method

of classification is able to capture the
entirety of clinical evidence to sup-
port a given drug’s safety, and we ex-
amined potential interactions, rather
than actual patient harm. Despite this,
Thomson Micromedex is a widely used
clinical reference. Our method of clas-
sification would generally lead to un-
derestimates of the potential risks as-
sociated with concurrent use of
prescription and nonprescription thera-
pies because the related drug safety lit-
erature, albeit increasing, is limited.
Furthermore, because we identified in-
teractions only among the 20 most com-
mon medications and dietary supple-
ments and focus only on major
interactions, our results underesti-
mate the total risk for potential inter-
actions.

Table 6. Potential Major Medication Interactions by Age and Gendera

Medication Interactionb

Interactions, Weighted No.

Potential
Interaction Effect

Age 57-64 y
(n = 1016)

Age 65-74 y
(n = 1082)

Age 75-85 y
(n = 878)

Total
(N = 2976)

Men
(n = 525)

Women
(n = 491)

Men
(n = 543)

Women
(n = 539)

Men
(n = 377)

Women
(n = 501)

Prescription-prescription
Albuterol-atenolol 0 1 1 0 1 1 5 Decreased

effectiveness
Albuterol-metoprolol 0 1 1 1 2 1 6 Decreased

effectiveness
Warfarin-simvastatin 5 2 4 3 7 5 25 Increased risk of

bleeding/
rhabdomyolysis

Clopidogrel-warfarin 0 0 0 1 1 1 3 Increased risk of
bleeding

Lisinopril-potassium 0 8 5 5 9 6 33 Increased risk of
hyperkalemia

Nonprescription-prescription
Aspirin-warfarinc 7 0 7 1 11 2 27 Increased risk of

bleeding
Niacin-atorvastatind 7 0 5 0 3 3 18 Increased risk of

myopathy or
rhabdomyolysis

Garlic-warfarin 0 0 0 0 1 0 1 Increased risk of
bleeding

Niacin-simvastatin 1 1 4 2 1 0 10 Increased risk of
myopathy or
rhabdomyolysis

Nonprescription-
nonprescription

Ginkgo-aspirin 0 0 1 3 4 3 10 Increased risk of
bleeding

Any interaction,
No. (% [95% CI])e

18
(2.9 [0.9-4.8])

13
(2.1 [0.2-4.0])

24
(4.7 [2.9-6.4])

14
(2.6 [1.2-3.9])

31
(10.1 [6.4-13.7])

19
(4.8 [2.7-6.9])

118
(4.0 [3.1-4.8])

aPercentages and numbers are weighted estimates to account for differential probabilities of selection and differential nonresponse.
bPotential major medication interactions for the 20 most common prescription and over-the-counter medications and 20 most common dietary supplements.
cStatistically significant (P! .001) difference between men and women.
dStatistically significant (P=.03) difference between men and women.
eStatistically significant (P=.01) difference between men and women.
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3-month screening period
543 patients ≥75 years of age admitted to selected  internal wards of a 
university hospital (33.7% of all admissions). 

Unnecessary drugs:
36.3% of patients (197/543) 
6.8% of prescriptions (277/4061). 
üpentoxiphylline (n = 52) 
üginkgo biloba (n = 40) 
üallopurinol (n = 28)
ümagnesium salts (n = 26)
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telwirkungen; 3. Suche nach Prädiktoren für das Auftre-
ten von unerwünschten Arzneimittelwirkungen bei 
einer älteren Patientenpopulation.
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stehend aus Krankenhausapothekern und Internisten 
auf ihre angemessene Anwendung hin analysiert und 
überprüft, ob eine unerwünschte Arzneimittelwirkung 
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lere Medikamentenanzahl bei Aufnahme  betrug 7,5 ± 
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als Männer (7,8 vs. 6,8, p = 0,013). 58,4% der Patienten 
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Polypharmakotherapie assoziiert: weibliches Ge-
schlecht, Pflegebedürftigkeit, hohe  Anzahl an Entlas-
sungsdiagnosen und ein hoher Punktwert auf der 
Charlson Komorbiditäts-Skala. Verzichtbare Medika-
mente wurden bei 36,3% aller Patienten gefunden, Me-
dikamente, die für alte Menschen inadäquat sind, bei 
30,1%, Doppelverordnungen bei 7,6%, Fehldosierungen 
bei 23,4% und potenzielle Medikamenteninteraktionen 
bei 65,8%. Unerwünschte Arzneimittelwirkungen wur-

den bei 97/543 Patienten gefunden (17,8%). In 56,7% der 
Fälle war die unerwünschte Arznei mittelwirkung 
Grund für die stationäre Aufnahme und bei 18,7% war 
eine Arzneimittelinteraktion sehr wahrscheinlich an 
der Entstehung beteiligt. Risikofaktoren für uner-
wünschte Arzneimittelwirkungen waren weibliches Ge-
schlecht, Polymorbidität, Niereninsuffizienz und unan-
gemessener Arzneimittelverordnung.

Schlussfolgerung: Polypharmakotherapie, unan-
gemessene Verschreibung und unerwünschte Arznei-
mittelwirkungen sind bei älteren internistischen Pati-
enten in dem untersuchten österreichischen Zentrum 
vergleichbar häufig wie in anderen westlichen Ländern. 
Zur Verbesserung der Arzneimittelsicherheit bei dieser 
Hochrisikogruppe erscheint uns eine bessere Verschrei-
bungsqualität bedeutsamer als eine Vermin derung der 
Medikamentenanzahl.

Summary. Objective: The aim of the study was to assess 
the prevalence of polypharmacy and inappropriate 
drug use in elderly internal-medicine patients in one 
Austrian center and to define the impact of these and 
other identified predictors on the occurrence of adverse 
drug events.

Methods: All patients s�75 years admitted to selected 
internal wards of a university hospital were included in 
a monocentric prospective cohort study over a period of 
three months. The pre-admission medication of the pa-
tients was analyzed with respect to appropriateness by 
a multidisciplinary team consisting of pharmacists and 
physicians trained in internal medicine. The medica-
tion was evaluated for the occurrence of adverse drug 
events.

Results: A total of 543 patients were analyzed (me-
dian age 82 years; 60.2% female). The mean number of 
drugs taken was 7.5 ± 3.8, with women taking signifi-
cantly more drugs than men (7.8 vs. 6.8, P = 0.013). Over-
all, 58.4% of the patients fulfilled the given criteria for 
polypharmacy (> 6 drugs). The following factors were 
associated with polypharmacy: female sex, need for 
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tablockers (36.5%), antidepressants and antipsychotic 
drugs (30.3%), benzodiazepines (25.5%), statins (24.5%) 
and oral anticoagulants (22.3%).

Some drugs were found to be significantly more of-
ten prescribed for women: diuretics (67% vs. 55.1%; 
P < 0.005), betablockers (55.1% vs. 40.2%; P < 0.04), anti-
depressant and antipsychotic drugs (34.6% vs. 24.1%; 
P < 0.009), benzodiazepines (32.1% vs. 15.7%; P < 0.0005), 
levothyroxine (19.9% vs. 6.9%; P < 0.0005) and bisphos-
phonates (8% vs. 2.3%; P < 0.005), whereas allopurinol 
was more common in men (19.4% vs. 6.1%; P < 0.0005).

Polypharmacy

In 58.4% of patients (317/543), more than six different 
medications were found at admission, all the analyzed 
drugs being significantly over-represented in these pa-
tients. It was not possible to name individual drugs that 
were characteristic in patients with polypharmacy; nev-
ertheless, the highest correlations with polypharmacy 
were found with proton-pump inhibitors (rho: 0.316), di-
uretics (rho: 0.313), betablockers (rho: 0.240) and opioid 
analgesics (rho: 0.226), and the lowest correlations were 
with antiplatelet drugs (rho: 0.086). Clinical parameters 
and diseases associated with higher risk for polyphar-
macy are given in Table 2.

Unnecessary drugs

These were identified in 36.3% of patients (197/543) and 
in 6.8% of prescriptions (277/4061). The most common 
unnecessary drugs were pentoxiphylline (n = 52) and 
ginkgo biloba (n = 40), followed by allopurinol (n = 28), 
magnesium salts (n = 26), laxatives (n = 18), bladder spas-
molytics (n = 16), prokinetics (n = 14), C-adrenergic drugs 
for low blood pressure (n = 11), herbal sedatives (n = 10), 
venous therapeutics (n = 9), herbal liver and cardiac ther-
apeutics (n = 9) and herbal prostate therapeutics (n = 5).

Table 1. Patient characteristics

Number 543
Mean age (SD) 82.6 (± 5.0)
Female sex 327 (60.2%)
Admission acute/planned 444/99 

(81.8%/18.2%)
Living alone 142 (27.3%)
Need for nursing care 238 (43.8%)
Living in a nursing home 92 (17.6%)
Need for help with eating 89 (17.0%)
Impaired cognitive abilities 84 (16.1%)
Mean number of discharge diagnoses (SD) 7.1 (± 2.6)
Mean Charlson comorbidity index (SD) 3.2 (± 2.0)
Mean BMI (SD) 25.32 (± 4.47)
BMI < 20 58 (11.4%)
Mean creatinine clearance* (ml/min) (SD) 44.92 (± 20.19)
Creatinine clearance* < 30 ml/min 122 (23.0%)

SD standard deviation; BMI body-mass index; * calculated with the 
Cockroft–Gault formula

Table 2. Correlation (Spearman) of polypharmacy

Correlation with  
> 6 drugs

P value

Age in quartiles 0.025 0.566
Female sex 0.100 0.020
Need for nursing care 0.142 0.001
Impaired cognitive abilities 0.079 0.072
Number of final diagnoses 0.230 < 0.0005
Charlson comorbidity score 0.186 < 0.0005

Special diseases:
Heart failure 0.049 0.256
Coronary heart disease 0.055 0.203
Renal failure 0.085 0.048
Hypertension 0.087 0.042
Atrial fibrillation 0.061 0.155
Diabetes mellitus 0.181 < 0.0005
Pain disease 0.119 0.005
Neoplasia –0.072 0.097
COPD 0.079 0.065
Dementia –0.004 0.926

COPD chronic obstructive pulmonary disease

The prescription of unnecessary drugs was signifi-
cantly correlated with polypharmacy: prevalence 
among patients with > 6 drugs was 48.1% and among 
patients with c 6 drugs 19.9% (P < 0.0005, OR 3.73).

Drugs to avoid

Inadequate drugs, following the modified Beers criteria, 
were found in 30.1% of the patients (163/543) and 4.6% 
of prescriptions (187/4061). Women were found to have a 
much higher rate of inadequate drugs than men (38.0% 
vs. 18.1%). The most important inadequate drugs identi-
fied were benzodiazepines (n = 110), nifedipine (n = 23), 
amitriptyline (n = 10), ergotamine (n = 8), daily fluox-
etine (n = 6), long-acting NSAIDs (n = 6) and oxybutynin 
(n = 5). Inadequate drug use was significantly correlated 
with polypharmacy: prevalence among patients with 
> 6 drugs was 38.6% and among patients with c 6 drugs 
18.1% (P < 0.0005, OR 2.84).

Duplication

Double prescriptions were found in 7.6% of the patients 
(41/543) and 1.2% of the prescriptions (49/4061). Patients 
with polypharmacy had a significantly higher risk for 
duplication (12.6% vs. 0.4%, P < 0.0005, OR 32.6). The 
most common duplicated drugs were benzodiazepines 
and diuretics.

Wrong dosage

Incorrect drug dosage, namely overdosing, was found in 
23.4% of the patients (127/543) and 3.8% of prescriptions 
(156/4061). Patients with polypharmacy had a signifi-
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USE OF POTENTIALLY INAPPRO-
priate medications in el-
derly patients is a major
health care concern. It is

likely to increase the risk of adverse
drug events, which are estimated to be
the fifth most common cause of death
among hospitalized patients1 and which
account for a large number of hospital
admissions and a substantial increase
in health care costs.2

In the United States and Canada, epi-
demiological studies have docu-
mented widespread use of potentially
inappropriate medications among nurs-
ing home residents (up to 40%) and
community-dwelling elderly persons
(14%-37%).3-13 In general, these stud-
ies have adopted explicit criteria de-
veloped by panels of experts, which rec-
ommend avoiding medications with a
high potential for adverse events and
prefer alternatives with lower risk. Most
medications are deemed inappropri-
ate independently of clinical indica-
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Context Criteria for potentially inappropriate medication use among elderly pa-
tients have been used in the past decade in large US epidemiological surveys to iden-
tify populations at risk and specifically target risk-management strategies. In contrast,
in Europe little information is available about potentially inappropriate medication use
and is based on small studies with uncertain generalizability.

Objective To estimate the prevalence and associated factors of potentially inappro-
priate medication use among elderly home care patients in European countries.

Design, Setting, and Participants Retrospective cross-sectional study of 2707 el-
derly patients receiving home care (mean [SD] age, 82.2 [7.2] years) representatively
enrolled in metropolitan areas of the Czech Republic, Denmark, Finland, Iceland, Italy,
the Netherlands, Norway, and the United Kingdom. Patients were prospectively as-
sessed between September 2001 and January 2002 using the Minimum Data Set in
Home Care instrument.

Main Outcome Measures Prevalence of potentially inappropriate medication use
was documented using all expert panels criteria for community-living elderly persons
(Beers and McLeod). Patient-related characteristics independently associated with in-
appropriate medication use were identified with a multiple logistic regression model.

Results Combining all 3 sets of criteria, we found that 19.8% of patients in the total
sample used at least 1 inappropriate medication; using older 1997 criteria it was 9.8%
to 10.9%. Substantial differences were documented between Eastern Europe (41.1%
in the Czech Republic) and Western Europe (mean 15.8%, ranging from 5.8% in Den-
mark to 26.5% in Italy). Potentially inappropriate medication use was associated with
patient’s poor economic situation (adjusted relative risk [RR], 1.96; 95% confidence
interval [CI], 1.58-2.36), polypharmacy (RR, 1.91; 95% CI, 1.62- 2.22), anxiolytic drug
use (RR, 1.82; 95% CI, 1.51-2.15), and depression (RR, 1.29; 95% CI, 1.06-1.55).
Negatively associated factors were age 85 years and older (RR, 0.78; 95% CI, 0.65-
0.92) and living alone (RR, 0.76; 95% CI, 0.64-0.89). The odds of potentially inap-
propriate medication use significantly increased with the number of associated factors
(P!.001).

Conclusions Substantial differences in potentially inappropriate medication use ex-
ist between European countries and might be a consequence of different regulatory
measures, clinical practices, or inequalities in socioeconomic background. Since finan-
cial resources and selected patient-related characteristics are associated with such pre-
scribing, specific educational strategies and regulations should reflect these factors to
improve prescribing quality in elderly individuals in Europe.
JAMA. 2005;293:1348-1358 www.jama.com
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explicit criteria previously published by
panels of experts for community-
living elderly individuals (TABLE 1), us-
ing them separately and all combined.
We adopted only parts of criteria re-
lated to “medications that should be
avoided in the elderly” excluding sec-
tions related to drug-drug and drug-
disease interactions. Thus, our study de-
scribes only errors of commission
(medications that generally should not
be prescribed) but not other types of
prescribing errors (eg, errors of omis-
sion). Although the Beers 2003 crite-
ria had not been published at the time
the data were collected, information re-
garding adverse events associated with
these drugs in elderly patients was avail-
able at that time and these criteria were
included to improve comparability with
other studies.

When several definitions of inappro-
priateness for a substance were present
on the combined criteria list, the latest
published definition was accepted to de-
termine the whole prevalence (eg, short-
acting oxybutynin [Beers 2003 criteria]
instead of all formulations of oxybu-
tynin [Beers 1997 criteria]). Expert panel
criteria were used as a screening tool with
regard to specific comorbidities that
might affect prescribing appropriate-
ness. We considered all potentially in-
appropriate medications (with the ex-
ception of stimulant laxatives) where
definition of inappropriateness was lim-
ited to long-term use that we could not
ascertain. For the same reason, the defi-
nition of inappropriateness for nonste-
roidal anti-inflammatory drugs was lim-
ited to the use of a maximum daily dose
irrespective of the length of the expo-
sure. Only systemically acting drug for-
mulations were analyzed.

Analytical Approach
Descriptive MDS-HC data from the
baseline assessment, including socio-
demographic characteristics (eg, age,
sex, living alone, lack of informal
helper, economic status) as well as func-
tional, cognitive, and mood status char-
acteristics, were computed for each
country and for the total sample. Ac-
tivities of daily living (ADLs) disabil-

ity was defined as a score of at least 2
on the MDS-HC ADL Scale that was
computed using items on patients’ per-
formance in personal hygiene, toilet use,
locomotion, and eating.24 Instrumen-
tal activities of daily living (IADLs) dis-
ability was classified as dependency in
at least 2 of the following: meal prepa-
ration, ordinary housework, manag-
ing finances, managing medications,

telephone use, shopping, and transpor-
tation.22 Cognitive impairment was de-
termined as a score of at least 2 on the
Cognitive Performance Scale (CPS),25

a validated instrument (range, 0-6; a
score of 2 corresponds to 22 on the
Mini-Mental State Examination). Clini-
cally significant depression was de-
fined as a score of at least 3 on the De-
pression Rating Scale (DRS; range, 0

Table 1. Inappropriate Medications and Classes to Avoid in Elderly Patients, as Defined by
Expert Panel Criteria (cont)

Inappropriate Medication by Class

Expert Panel Criteria

Beers
199715

McLeod
199716

Beers
200317

All barbiturates except phenobarbital ! !

All barbiturates except phenobarbital and
except seizure control

!

Diuretic
Ethacrynic acid !

Ergot mesyloid ! !

H2 antagonist
Cimetidine !

Hormonal
Dessicated thyroid !

Estrogens only (oral) !

Methyltestosterone !

Hypoglycemic
Chlorpropamide !

Laxative
Long-term use of stimulant laxative: bisacodyl,

cascara sagrada
!

Mineral oil !

Muscle relaxants and antispasmodics:
methocarbamol, carisoprodol, chlorzoxazone,
metaxalone, cyclobenzaprine, orphenadrine

! ! !

Niacin !

Sedative
Chlordiazepoxide ! ! !

Chlordiazepoxide-amitriptyline !

Diazepam ! ! !

Flurazepam ! ! !

Meprobamate ! !

Quazepam, halazepam, chlorazepat !

Triazolam !

Triazolam !0.25 mg/d !

Short-acting benzodiazepines:
lorazepam !3 mg/d, oxazepam !60 mg/d,
alprazolam !2 mg/d, temazepam !15 mg/d

!

Stimulant
Amphetamines (excluding methylphenidate)

and anorexics
!

Methylphenidate !

Vasodilator
Cyclandelate ! !

Isoxsuprine !

Nylidrin !

Pentoxifylline !
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cation with increasing number of as-
sociated factors was tested using the
Mantel-Haenszel statistic. A 2-tailed
P!.05 was selected as the level of sta-
tistical significance.

RESULTS
Principal characteristics of the popu-
lation studied are shown in TABLE 2.
Mean (SD) age of the patients was 82.2
(7.2) years; most were women (74.4%)
and lived alone (61.2%), but rarely re-
ported a poor economic situation
(7.6%). Most of the patients were de-
pendent in IADLs (69.8%), but fewer
were dependent in ADLs (39.3%). A mi-
nority had cognitive impairment
(28.6%) or clinical depression (16.6%).
Differences among countries were sta-
tistically significant for all variables pre-
sented in Table 2.

When 7-day prevalence of medica-
tion use was evaluated, more than
95% of patients received at least 1
medication and polypharmacy (de-
fined as the use of "6 medications)
was documented in 51.0% of patients.
Medication adherence was high except
in the Czech Republic; reported lack
of regular medication review ranged
from 3.9% in Italy to 56.4% in the
United Kingdom.

Considering all explicit criteria com-
bined, 19.8% used at least 1 poten-
tially inappropriate medication. The
highest prevalence (41.1%) was docu-
mented in the Czech Republic com-

pared with a mean of 15.8% for all the
other countries, ranging from 5.8% in
Denmark to 26.5% in Italy (FIGURE 1).
Results using only Beers 2003 criteria
were similar to those obtained with
combined criteria except in the Czech
Republic. The application of Beers 1997
or McLeod criteria yielded half the
prevalence of the total sample and 1.2-
to 3.9-fold lower prevalence in indi-
vidual countries (FIGURE 2).

TABLE 3 presents the 10 most com-
monly used inappropriate medica-
tions considering all explicit criteria

combined. While some medications,
namely diazepam and amitriptyline,
were frequently used in all countries,
others were prescribed to a higher ex-
tent only in certain countries, eg, pen-
toxifylline, high-dose digoxin, and
chlordiazepoxide in the Czech Repub-
lic; ticlopidine and amiodarone in Italy;
and unopposed estrogens in older
women in Iceland.

Based on several types of patient
characteristics (TABLE 4), 6 variables
were identified as independent predic-
tors of inappropriate medication use

Figure 1. Prevalence of Potentially Inappropriate Medication Use Considering All Explicit
Criteria Combined (Beers 1997,15 Beers 2003,17 and McLeod 199716)
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Figure 2. Prevalence of Potentially Inappropriate Medication Use by Individual Criteria (Beers 1997,15 Beers 2003,17 and McLeod 199716)

35

15

10

5

20

25

30

0

No./Total

P
re

va
le

nc
e,

 %

Total Czech Republic Italy Finland Norway Iceland United Kingdom The Netherlands

Beers 2003 Criteria 458/2707 108/428 106/412 38/187 57/388 61/405 39/289 26/198 23/400
Beers 1997 Criteria 265/2707 67/428 56/412 32/187 38/388 24/405 17/289 18/198 13/400

McLeod 1997 Criteria 295/2707 136/428 28/412 27/187 44/388 18/405 15/289 15/198 12/400

Denmark

Beers 2003 Criteria
Beers 1997 Criteria
McLeod 1997 Criteria

POTENTIALLY INAPPROPRIATE MEDICATION USE IN EUROPE

©2005 American Medical Association. All rights reserved. (Reprinted) JAMA, March 16, 2005—Vol 293, No. 11 1353

Downloaded From: http://jama.jamanetwork.com/ by a UNIVERSITA STUDI DI PADOVA User  on 12/15/2013



Polypharmacy: inappropriate drugs
Medication Use Leading to Emergency Department Visits for Adverse Drug Events in Older Adults
Ann Intern Med. 2007;147(11):755-765. doi:10.7326/0003-4819-147-11-200712040-00006



Polypharmacy: unnecessary drugs

Drugs to avoid:
30.1% of patients (163/543) 
4.6% of prescriptions (187/4061)
F vs M: 38.0% vs 18.1% 
übenzodiazepines (n = 110) 
ünifedipine(n = 23) 
üamitriptyline (n = 10)
üergotamine(n = 8)
üfluoxetine (n = 6)
üNSAIDs (n = 6)
üoxybutynin (n = 5)
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Polypharmakotherapie und unangemessene 
Verschreibung bei älteren internistischen 
Patienten in Österreich

Zusammenfassung. Ziele der Studie: 1. Bestimmung der 
Prävalenz von Polypharmakotherapie und unangemes-
senem Arzneimittelgebrauch bei älteren internistischen 
Patienten in Österreich; 2. Einschätzung deren Bedeu-
tung für das Auftreten von unerwünschten Arzneimit-
telwirkungen; 3. Suche nach Prädiktoren für das Auftre-
ten von unerwünschten Arzneimittelwirkungen bei 
einer älteren Patientenpopulation.

Methodik: In einer monozentrischen Kohortenstu-
die wurden über 3 Monate alle neu aufgenommenen Pa-
tienten s�75 Jahren eingeschlossen. Die Aufnahmeme-
dikation wurde durch ein multidisziplinäres Team be-
stehend aus Krankenhausapothekern und Internisten 
auf ihre angemessene Anwendung hin analysiert und 
überprüft, ob eine unerwünschte Arzneimittelwirkung 
aufgetreten war.

Ergebnisse: Es wurden insgesamt 543 Patienten ana-
lysiert (Altersmedian 82 Jahre, 60,2% Frauen). Die mitt-
lere Medikamentenanzahl bei Aufnahme  betrug 7,5 ± 
3,8. Frauen nahmen signifikant mehr Medikamente ein 
als Männer (7,8 vs. 6,8, p = 0,013). 58,4% der Patienten 
erfüllten das gewählte Kriterium für Polypharmakothe-
rapie (> 6 Medikamente). Folgende Faktoren waren mit 
Polypharmakotherapie assoziiert: weibliches Ge-
schlecht, Pflegebedürftigkeit, hohe  Anzahl an Entlas-
sungsdiagnosen und ein hoher Punktwert auf der 
Charlson Komorbiditäts-Skala. Verzichtbare Medika-
mente wurden bei 36,3% aller Patienten gefunden, Me-
dikamente, die für alte Menschen inadäquat sind, bei 
30,1%, Doppelverordnungen bei 7,6%, Fehldosierungen 
bei 23,4% und potenzielle Medikamenteninteraktionen 
bei 65,8%. Unerwünschte Arzneimittelwirkungen wur-

den bei 97/543 Patienten gefunden (17,8%). In 56,7% der 
Fälle war die unerwünschte Arznei mittelwirkung 
Grund für die stationäre Aufnahme und bei 18,7% war 
eine Arzneimittelinteraktion sehr wahrscheinlich an 
der Entstehung beteiligt. Risikofaktoren für uner-
wünschte Arzneimittelwirkungen waren weibliches Ge-
schlecht, Polymorbidität, Niereninsuffizienz und unan-
gemessener Arzneimittelverordnung.

Schlussfolgerung: Polypharmakotherapie, unan-
gemessene Verschreibung und unerwünschte Arznei-
mittelwirkungen sind bei älteren internistischen Pati-
enten in dem untersuchten österreichischen Zentrum 
vergleichbar häufig wie in anderen westlichen Ländern. 
Zur Verbesserung der Arzneimittelsicherheit bei dieser 
Hochrisikogruppe erscheint uns eine bessere Verschrei-
bungsqualität bedeutsamer als eine Vermin derung der 
Medikamentenanzahl.

Summary. Objective: The aim of the study was to assess 
the prevalence of polypharmacy and inappropriate 
drug use in elderly internal-medicine patients in one 
Austrian center and to define the impact of these and 
other identified predictors on the occurrence of adverse 
drug events.

Methods: All patients s�75 years admitted to selected 
internal wards of a university hospital were included in 
a monocentric prospective cohort study over a period of 
three months. The pre-admission medication of the pa-
tients was analyzed with respect to appropriateness by 
a multidisciplinary team consisting of pharmacists and 
physicians trained in internal medicine. The medica-
tion was evaluated for the occurrence of adverse drug 
events.

Results: A total of 543 patients were analyzed (me-
dian age 82 years; 60.2% female). The mean number of 
drugs taken was 7.5 ± 3.8, with women taking signifi-
cantly more drugs than men (7.8 vs. 6.8, P = 0.013). Over-
all, 58.4% of the patients fulfilled the given criteria for 
polypharmacy (> 6 drugs). The following factors were 
associated with polypharmacy: female sex, need for 
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tablockers (36.5%), antidepressants and antipsychotic 
drugs (30.3%), benzodiazepines (25.5%), statins (24.5%) 
and oral anticoagulants (22.3%).

Some drugs were found to be significantly more of-
ten prescribed for women: diuretics (67% vs. 55.1%; 
P < 0.005), betablockers (55.1% vs. 40.2%; P < 0.04), anti-
depressant and antipsychotic drugs (34.6% vs. 24.1%; 
P < 0.009), benzodiazepines (32.1% vs. 15.7%; P < 0.0005), 
levothyroxine (19.9% vs. 6.9%; P < 0.0005) and bisphos-
phonates (8% vs. 2.3%; P < 0.005), whereas allopurinol 
was more common in men (19.4% vs. 6.1%; P < 0.0005).

Polypharmacy

In 58.4% of patients (317/543), more than six different 
medications were found at admission, all the analyzed 
drugs being significantly over-represented in these pa-
tients. It was not possible to name individual drugs that 
were characteristic in patients with polypharmacy; nev-
ertheless, the highest correlations with polypharmacy 
were found with proton-pump inhibitors (rho: 0.316), di-
uretics (rho: 0.313), betablockers (rho: 0.240) and opioid 
analgesics (rho: 0.226), and the lowest correlations were 
with antiplatelet drugs (rho: 0.086). Clinical parameters 
and diseases associated with higher risk for polyphar-
macy are given in Table 2.

Unnecessary drugs

These were identified in 36.3% of patients (197/543) and 
in 6.8% of prescriptions (277/4061). The most common 
unnecessary drugs were pentoxiphylline (n = 52) and 
ginkgo biloba (n = 40), followed by allopurinol (n = 28), 
magnesium salts (n = 26), laxatives (n = 18), bladder spas-
molytics (n = 16), prokinetics (n = 14), C-adrenergic drugs 
for low blood pressure (n = 11), herbal sedatives (n = 10), 
venous therapeutics (n = 9), herbal liver and cardiac ther-
apeutics (n = 9) and herbal prostate therapeutics (n = 5).

Table 1. Patient characteristics

Number 543
Mean age (SD) 82.6 (± 5.0)
Female sex 327 (60.2%)
Admission acute/planned 444/99 

(81.8%/18.2%)
Living alone 142 (27.3%)
Need for nursing care 238 (43.8%)
Living in a nursing home 92 (17.6%)
Need for help with eating 89 (17.0%)
Impaired cognitive abilities 84 (16.1%)
Mean number of discharge diagnoses (SD) 7.1 (± 2.6)
Mean Charlson comorbidity index (SD) 3.2 (± 2.0)
Mean BMI (SD) 25.32 (± 4.47)
BMI < 20 58 (11.4%)
Mean creatinine clearance* (ml/min) (SD) 44.92 (± 20.19)
Creatinine clearance* < 30 ml/min 122 (23.0%)

SD standard deviation; BMI body-mass index; * calculated with the 
Cockroft–Gault formula

Table 2. Correlation (Spearman) of polypharmacy

Correlation with  
> 6 drugs

P value

Age in quartiles 0.025 0.566
Female sex 0.100 0.020
Need for nursing care 0.142 0.001
Impaired cognitive abilities 0.079 0.072
Number of final diagnoses 0.230 < 0.0005
Charlson comorbidity score 0.186 < 0.0005

Special diseases:
Heart failure 0.049 0.256
Coronary heart disease 0.055 0.203
Renal failure 0.085 0.048
Hypertension 0.087 0.042
Atrial fibrillation 0.061 0.155
Diabetes mellitus 0.181 < 0.0005
Pain disease 0.119 0.005
Neoplasia –0.072 0.097
COPD 0.079 0.065
Dementia –0.004 0.926

COPD chronic obstructive pulmonary disease

The prescription of unnecessary drugs was signifi-
cantly correlated with polypharmacy: prevalence 
among patients with > 6 drugs was 48.1% and among 
patients with c 6 drugs 19.9% (P < 0.0005, OR 3.73).

Drugs to avoid

Inadequate drugs, following the modified Beers criteria, 
were found in 30.1% of the patients (163/543) and 4.6% 
of prescriptions (187/4061). Women were found to have a 
much higher rate of inadequate drugs than men (38.0% 
vs. 18.1%). The most important inadequate drugs identi-
fied were benzodiazepines (n = 110), nifedipine (n = 23), 
amitriptyline (n = 10), ergotamine (n = 8), daily fluox-
etine (n = 6), long-acting NSAIDs (n = 6) and oxybutynin 
(n = 5). Inadequate drug use was significantly correlated 
with polypharmacy: prevalence among patients with 
> 6 drugs was 38.6% and among patients with c 6 drugs 
18.1% (P < 0.0005, OR 2.84).

Duplication

Double prescriptions were found in 7.6% of the patients 
(41/543) and 1.2% of the prescriptions (49/4061). Patients 
with polypharmacy had a significantly higher risk for 
duplication (12.6% vs. 0.4%, P < 0.0005, OR 32.6). The 
most common duplicated drugs were benzodiazepines 
and diuretics.

Wrong dosage

Incorrect drug dosage, namely overdosing, was found in 
23.4% of the patients (127/543) and 3.8% of prescriptions 
(156/4061). Patients with polypharmacy had a signifi-
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was more common in men (19.4% vs. 6.1%; P < 0.0005).
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In 58.4% of patients (317/543), more than six different 
medications were found at admission, all the analyzed 
drugs being significantly over-represented in these pa-
tients. It was not possible to name individual drugs that 
were characteristic in patients with polypharmacy; nev-
ertheless, the highest correlations with polypharmacy 
were found with proton-pump inhibitors (rho: 0.316), di-
uretics (rho: 0.313), betablockers (rho: 0.240) and opioid 
analgesics (rho: 0.226), and the lowest correlations were 
with antiplatelet drugs (rho: 0.086). Clinical parameters 
and diseases associated with higher risk for polyphar-
macy are given in Table 2.

Unnecessary drugs

These were identified in 36.3% of patients (197/543) and 
in 6.8% of prescriptions (277/4061). The most common 
unnecessary drugs were pentoxiphylline (n = 52) and 
ginkgo biloba (n = 40), followed by allopurinol (n = 28), 
magnesium salts (n = 26), laxatives (n = 18), bladder spas-
molytics (n = 16), prokinetics (n = 14), C-adrenergic drugs 
for low blood pressure (n = 11), herbal sedatives (n = 10), 
venous therapeutics (n = 9), herbal liver and cardiac ther-
apeutics (n = 9) and herbal prostate therapeutics (n = 5).

Table 1. Patient characteristics

Number 543
Mean age (SD) 82.6 (± 5.0)
Female sex 327 (60.2%)
Admission acute/planned 444/99 

(81.8%/18.2%)
Living alone 142 (27.3%)
Need for nursing care 238 (43.8%)
Living in a nursing home 92 (17.6%)
Need for help with eating 89 (17.0%)
Impaired cognitive abilities 84 (16.1%)
Mean number of discharge diagnoses (SD) 7.1 (± 2.6)
Mean Charlson comorbidity index (SD) 3.2 (± 2.0)
Mean BMI (SD) 25.32 (± 4.47)
BMI < 20 58 (11.4%)
Mean creatinine clearance* (ml/min) (SD) 44.92 (± 20.19)
Creatinine clearance* < 30 ml/min 122 (23.0%)

SD standard deviation; BMI body-mass index; * calculated with the 
Cockroft–Gault formula

Table 2. Correlation (Spearman) of polypharmacy

Correlation with  
> 6 drugs

P value

Age in quartiles 0.025 0.566
Female sex 0.100 0.020
Need for nursing care 0.142 0.001
Impaired cognitive abilities 0.079 0.072
Number of final diagnoses 0.230 < 0.0005
Charlson comorbidity score 0.186 < 0.0005

Special diseases:
Heart failure 0.049 0.256
Coronary heart disease 0.055 0.203
Renal failure 0.085 0.048
Hypertension 0.087 0.042
Atrial fibrillation 0.061 0.155
Diabetes mellitus 0.181 < 0.0005
Pain disease 0.119 0.005
Neoplasia –0.072 0.097
COPD 0.079 0.065
Dementia –0.004 0.926

COPD chronic obstructive pulmonary disease

The prescription of unnecessary drugs was signifi-
cantly correlated with polypharmacy: prevalence 
among patients with > 6 drugs was 48.1% and among 
patients with c 6 drugs 19.9% (P < 0.0005, OR 3.73).

Drugs to avoid

Inadequate drugs, following the modified Beers criteria, 
were found in 30.1% of the patients (163/543) and 4.6% 
of prescriptions (187/4061). Women were found to have a 
much higher rate of inadequate drugs than men (38.0% 
vs. 18.1%). The most important inadequate drugs identi-
fied were benzodiazepines (n = 110), nifedipine (n = 23), 
amitriptyline (n = 10), ergotamine (n = 8), daily fluox-
etine (n = 6), long-acting NSAIDs (n = 6) and oxybutynin 
(n = 5). Inadequate drug use was significantly correlated 
with polypharmacy: prevalence among patients with 
> 6 drugs was 38.6% and among patients with c 6 drugs 
18.1% (P < 0.0005, OR 2.84).

Duplication

Double prescriptions were found in 7.6% of the patients 
(41/543) and 1.2% of the prescriptions (49/4061). Patients 
with polypharmacy had a significantly higher risk for 
duplication (12.6% vs. 0.4%, P < 0.0005, OR 32.6). The 
most common duplicated drugs were benzodiazepines 
and diuretics.

Wrong dosage

Incorrect drug dosage, namely overdosing, was found in 
23.4% of the patients (127/543) and 3.8% of prescriptions 
(156/4061). Patients with polypharmacy had a signifi-
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Polypharmakotherapie und unangemessene 
Verschreibung bei älteren internistischen 
Patienten in Österreich

Zusammenfassung. Ziele der Studie: 1. Bestimmung der 
Prävalenz von Polypharmakotherapie und unangemes-
senem Arzneimittelgebrauch bei älteren internistischen 
Patienten in Österreich; 2. Einschätzung deren Bedeu-
tung für das Auftreten von unerwünschten Arzneimit-
telwirkungen; 3. Suche nach Prädiktoren für das Auftre-
ten von unerwünschten Arzneimittelwirkungen bei 
einer älteren Patientenpopulation.

Methodik: In einer monozentrischen Kohortenstu-
die wurden über 3 Monate alle neu aufgenommenen Pa-
tienten s�75 Jahren eingeschlossen. Die Aufnahmeme-
dikation wurde durch ein multidisziplinäres Team be-
stehend aus Krankenhausapothekern und Internisten 
auf ihre angemessene Anwendung hin analysiert und 
überprüft, ob eine unerwünschte Arzneimittelwirkung 
aufgetreten war.

Ergebnisse: Es wurden insgesamt 543 Patienten ana-
lysiert (Altersmedian 82 Jahre, 60,2% Frauen). Die mitt-
lere Medikamentenanzahl bei Aufnahme  betrug 7,5 ± 
3,8. Frauen nahmen signifikant mehr Medikamente ein 
als Männer (7,8 vs. 6,8, p = 0,013). 58,4% der Patienten 
erfüllten das gewählte Kriterium für Polypharmakothe-
rapie (> 6 Medikamente). Folgende Faktoren waren mit 
Polypharmakotherapie assoziiert: weibliches Ge-
schlecht, Pflegebedürftigkeit, hohe  Anzahl an Entlas-
sungsdiagnosen und ein hoher Punktwert auf der 
Charlson Komorbiditäts-Skala. Verzichtbare Medika-
mente wurden bei 36,3% aller Patienten gefunden, Me-
dikamente, die für alte Menschen inadäquat sind, bei 
30,1%, Doppelverordnungen bei 7,6%, Fehldosierungen 
bei 23,4% und potenzielle Medikamenteninteraktionen 
bei 65,8%. Unerwünschte Arzneimittelwirkungen wur-

den bei 97/543 Patienten gefunden (17,8%). In 56,7% der 
Fälle war die unerwünschte Arznei mittelwirkung 
Grund für die stationäre Aufnahme und bei 18,7% war 
eine Arzneimittelinteraktion sehr wahrscheinlich an 
der Entstehung beteiligt. Risikofaktoren für uner-
wünschte Arzneimittelwirkungen waren weibliches Ge-
schlecht, Polymorbidität, Niereninsuffizienz und unan-
gemessener Arzneimittelverordnung.

Schlussfolgerung: Polypharmakotherapie, unan-
gemessene Verschreibung und unerwünschte Arznei-
mittelwirkungen sind bei älteren internistischen Pati-
enten in dem untersuchten österreichischen Zentrum 
vergleichbar häufig wie in anderen westlichen Ländern. 
Zur Verbesserung der Arzneimittelsicherheit bei dieser 
Hochrisikogruppe erscheint uns eine bessere Verschrei-
bungsqualität bedeutsamer als eine Vermin derung der 
Medikamentenanzahl.

Summary. Objective: The aim of the study was to assess 
the prevalence of polypharmacy and inappropriate 
drug use in elderly internal-medicine patients in one 
Austrian center and to define the impact of these and 
other identified predictors on the occurrence of adverse 
drug events.

Methods: All patients s�75 years admitted to selected 
internal wards of a university hospital were included in 
a monocentric prospective cohort study over a period of 
three months. The pre-admission medication of the pa-
tients was analyzed with respect to appropriateness by 
a multidisciplinary team consisting of pharmacists and 
physicians trained in internal medicine. The medica-
tion was evaluated for the occurrence of adverse drug 
events.

Results: A total of 543 patients were analyzed (me-
dian age 82 years; 60.2% female). The mean number of 
drugs taken was 7.5 ± 3.8, with women taking signifi-
cantly more drugs than men (7.8 vs. 6.8, P = 0.013). Over-
all, 58.4% of the patients fulfilled the given criteria for 
polypharmacy (> 6 drugs). The following factors were 
associated with polypharmacy: female sex, need for 
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tablockers (36.5%), antidepressants and antipsychotic 
drugs (30.3%), benzodiazepines (25.5%), statins (24.5%) 
and oral anticoagulants (22.3%).

Some drugs were found to be significantly more of-
ten prescribed for women: diuretics (67% vs. 55.1%; 
P < 0.005), betablockers (55.1% vs. 40.2%; P < 0.04), anti-
depressant and antipsychotic drugs (34.6% vs. 24.1%; 
P < 0.009), benzodiazepines (32.1% vs. 15.7%; P < 0.0005), 
levothyroxine (19.9% vs. 6.9%; P < 0.0005) and bisphos-
phonates (8% vs. 2.3%; P < 0.005), whereas allopurinol 
was more common in men (19.4% vs. 6.1%; P < 0.0005).

Polypharmacy

In 58.4% of patients (317/543), more than six different 
medications were found at admission, all the analyzed 
drugs being significantly over-represented in these pa-
tients. It was not possible to name individual drugs that 
were characteristic in patients with polypharmacy; nev-
ertheless, the highest correlations with polypharmacy 
were found with proton-pump inhibitors (rho: 0.316), di-
uretics (rho: 0.313), betablockers (rho: 0.240) and opioid 
analgesics (rho: 0.226), and the lowest correlations were 
with antiplatelet drugs (rho: 0.086). Clinical parameters 
and diseases associated with higher risk for polyphar-
macy are given in Table 2.

Unnecessary drugs

These were identified in 36.3% of patients (197/543) and 
in 6.8% of prescriptions (277/4061). The most common 
unnecessary drugs were pentoxiphylline (n = 52) and 
ginkgo biloba (n = 40), followed by allopurinol (n = 28), 
magnesium salts (n = 26), laxatives (n = 18), bladder spas-
molytics (n = 16), prokinetics (n = 14), C-adrenergic drugs 
for low blood pressure (n = 11), herbal sedatives (n = 10), 
venous therapeutics (n = 9), herbal liver and cardiac ther-
apeutics (n = 9) and herbal prostate therapeutics (n = 5).

Table 1. Patient characteristics

Number 543
Mean age (SD) 82.6 (± 5.0)
Female sex 327 (60.2%)
Admission acute/planned 444/99 

(81.8%/18.2%)
Living alone 142 (27.3%)
Need for nursing care 238 (43.8%)
Living in a nursing home 92 (17.6%)
Need for help with eating 89 (17.0%)
Impaired cognitive abilities 84 (16.1%)
Mean number of discharge diagnoses (SD) 7.1 (± 2.6)
Mean Charlson comorbidity index (SD) 3.2 (± 2.0)
Mean BMI (SD) 25.32 (± 4.47)
BMI < 20 58 (11.4%)
Mean creatinine clearance* (ml/min) (SD) 44.92 (± 20.19)
Creatinine clearance* < 30 ml/min 122 (23.0%)

SD standard deviation; BMI body-mass index; * calculated with the 
Cockroft–Gault formula

Table 2. Correlation (Spearman) of polypharmacy

Correlation with  
> 6 drugs

P value

Age in quartiles 0.025 0.566
Female sex 0.100 0.020
Need for nursing care 0.142 0.001
Impaired cognitive abilities 0.079 0.072
Number of final diagnoses 0.230 < 0.0005
Charlson comorbidity score 0.186 < 0.0005

Special diseases:
Heart failure 0.049 0.256
Coronary heart disease 0.055 0.203
Renal failure 0.085 0.048
Hypertension 0.087 0.042
Atrial fibrillation 0.061 0.155
Diabetes mellitus 0.181 < 0.0005
Pain disease 0.119 0.005
Neoplasia –0.072 0.097
COPD 0.079 0.065
Dementia –0.004 0.926

COPD chronic obstructive pulmonary disease

The prescription of unnecessary drugs was signifi-
cantly correlated with polypharmacy: prevalence 
among patients with > 6 drugs was 48.1% and among 
patients with c 6 drugs 19.9% (P < 0.0005, OR 3.73).

Drugs to avoid

Inadequate drugs, following the modified Beers criteria, 
were found in 30.1% of the patients (163/543) and 4.6% 
of prescriptions (187/4061). Women were found to have a 
much higher rate of inadequate drugs than men (38.0% 
vs. 18.1%). The most important inadequate drugs identi-
fied were benzodiazepines (n = 110), nifedipine (n = 23), 
amitriptyline (n = 10), ergotamine (n = 8), daily fluox-
etine (n = 6), long-acting NSAIDs (n = 6) and oxybutynin 
(n = 5). Inadequate drug use was significantly correlated 
with polypharmacy: prevalence among patients with 
> 6 drugs was 38.6% and among patients with c 6 drugs 
18.1% (P < 0.0005, OR 2.84).

Duplication

Double prescriptions were found in 7.6% of the patients 
(41/543) and 1.2% of the prescriptions (49/4061). Patients 
with polypharmacy had a significantly higher risk for 
duplication (12.6% vs. 0.4%, P < 0.0005, OR 32.6). The 
most common duplicated drugs were benzodiazepines 
and diuretics.

Wrong dosage

Incorrect drug dosage, namely overdosing, was found in 
23.4% of the patients (127/543) and 3.8% of prescriptions 
(156/4061). Patients with polypharmacy had a signifi-
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Polypharmakotherapie und unangemessene 
Verschreibung bei älteren internistischen 
Patienten in Österreich

Zusammenfassung. Ziele der Studie: 1. Bestimmung der 
Prävalenz von Polypharmakotherapie und unangemes-
senem Arzneimittelgebrauch bei älteren internistischen 
Patienten in Österreich; 2. Einschätzung deren Bedeu-
tung für das Auftreten von unerwünschten Arzneimit-
telwirkungen; 3. Suche nach Prädiktoren für das Auftre-
ten von unerwünschten Arzneimittelwirkungen bei 
einer älteren Patientenpopulation.

Methodik: In einer monozentrischen Kohortenstu-
die wurden über 3 Monate alle neu aufgenommenen Pa-
tienten s�75 Jahren eingeschlossen. Die Aufnahmeme-
dikation wurde durch ein multidisziplinäres Team be-
stehend aus Krankenhausapothekern und Internisten 
auf ihre angemessene Anwendung hin analysiert und 
überprüft, ob eine unerwünschte Arzneimittelwirkung 
aufgetreten war.

Ergebnisse: Es wurden insgesamt 543 Patienten ana-
lysiert (Altersmedian 82 Jahre, 60,2% Frauen). Die mitt-
lere Medikamentenanzahl bei Aufnahme  betrug 7,5 ± 
3,8. Frauen nahmen signifikant mehr Medikamente ein 
als Männer (7,8 vs. 6,8, p = 0,013). 58,4% der Patienten 
erfüllten das gewählte Kriterium für Polypharmakothe-
rapie (> 6 Medikamente). Folgende Faktoren waren mit 
Polypharmakotherapie assoziiert: weibliches Ge-
schlecht, Pflegebedürftigkeit, hohe  Anzahl an Entlas-
sungsdiagnosen und ein hoher Punktwert auf der 
Charlson Komorbiditäts-Skala. Verzichtbare Medika-
mente wurden bei 36,3% aller Patienten gefunden, Me-
dikamente, die für alte Menschen inadäquat sind, bei 
30,1%, Doppelverordnungen bei 7,6%, Fehldosierungen 
bei 23,4% und potenzielle Medikamenteninteraktionen 
bei 65,8%. Unerwünschte Arzneimittelwirkungen wur-

den bei 97/543 Patienten gefunden (17,8%). In 56,7% der 
Fälle war die unerwünschte Arznei mittelwirkung 
Grund für die stationäre Aufnahme und bei 18,7% war 
eine Arzneimittelinteraktion sehr wahrscheinlich an 
der Entstehung beteiligt. Risikofaktoren für uner-
wünschte Arzneimittelwirkungen waren weibliches Ge-
schlecht, Polymorbidität, Niereninsuffizienz und unan-
gemessener Arzneimittelverordnung.

Schlussfolgerung: Polypharmakotherapie, unan-
gemessene Verschreibung und unerwünschte Arznei-
mittelwirkungen sind bei älteren internistischen Pati-
enten in dem untersuchten österreichischen Zentrum 
vergleichbar häufig wie in anderen westlichen Ländern. 
Zur Verbesserung der Arzneimittelsicherheit bei dieser 
Hochrisikogruppe erscheint uns eine bessere Verschrei-
bungsqualität bedeutsamer als eine Vermin derung der 
Medikamentenanzahl.

Summary. Objective: The aim of the study was to assess 
the prevalence of polypharmacy and inappropriate 
drug use in elderly internal-medicine patients in one 
Austrian center and to define the impact of these and 
other identified predictors on the occurrence of adverse 
drug events.

Methods: All patients s�75 years admitted to selected 
internal wards of a university hospital were included in 
a monocentric prospective cohort study over a period of 
three months. The pre-admission medication of the pa-
tients was analyzed with respect to appropriateness by 
a multidisciplinary team consisting of pharmacists and 
physicians trained in internal medicine. The medica-
tion was evaluated for the occurrence of adverse drug 
events.

Results: A total of 543 patients were analyzed (me-
dian age 82 years; 60.2% female). The mean number of 
drugs taken was 7.5 ± 3.8, with women taking signifi-
cantly more drugs than men (7.8 vs. 6.8, P = 0.013). Over-
all, 58.4% of the patients fulfilled the given criteria for 
polypharmacy (> 6 drugs). The following factors were 
associated with polypharmacy: female sex, need for 
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tablockers (36.5%), antidepressants and antipsychotic 
drugs (30.3%), benzodiazepines (25.5%), statins (24.5%) 
and oral anticoagulants (22.3%).

Some drugs were found to be significantly more of-
ten prescribed for women: diuretics (67% vs. 55.1%; 
P < 0.005), betablockers (55.1% vs. 40.2%; P < 0.04), anti-
depressant and antipsychotic drugs (34.6% vs. 24.1%; 
P < 0.009), benzodiazepines (32.1% vs. 15.7%; P < 0.0005), 
levothyroxine (19.9% vs. 6.9%; P < 0.0005) and bisphos-
phonates (8% vs. 2.3%; P < 0.005), whereas allopurinol 
was more common in men (19.4% vs. 6.1%; P < 0.0005).

Polypharmacy

In 58.4% of patients (317/543), more than six different 
medications were found at admission, all the analyzed 
drugs being significantly over-represented in these pa-
tients. It was not possible to name individual drugs that 
were characteristic in patients with polypharmacy; nev-
ertheless, the highest correlations with polypharmacy 
were found with proton-pump inhibitors (rho: 0.316), di-
uretics (rho: 0.313), betablockers (rho: 0.240) and opioid 
analgesics (rho: 0.226), and the lowest correlations were 
with antiplatelet drugs (rho: 0.086). Clinical parameters 
and diseases associated with higher risk for polyphar-
macy are given in Table 2.

Unnecessary drugs

These were identified in 36.3% of patients (197/543) and 
in 6.8% of prescriptions (277/4061). The most common 
unnecessary drugs were pentoxiphylline (n = 52) and 
ginkgo biloba (n = 40), followed by allopurinol (n = 28), 
magnesium salts (n = 26), laxatives (n = 18), bladder spas-
molytics (n = 16), prokinetics (n = 14), C-adrenergic drugs 
for low blood pressure (n = 11), herbal sedatives (n = 10), 
venous therapeutics (n = 9), herbal liver and cardiac ther-
apeutics (n = 9) and herbal prostate therapeutics (n = 5).

Table 1. Patient characteristics

Number 543
Mean age (SD) 82.6 (± 5.0)
Female sex 327 (60.2%)
Admission acute/planned 444/99 

(81.8%/18.2%)
Living alone 142 (27.3%)
Need for nursing care 238 (43.8%)
Living in a nursing home 92 (17.6%)
Need for help with eating 89 (17.0%)
Impaired cognitive abilities 84 (16.1%)
Mean number of discharge diagnoses (SD) 7.1 (± 2.6)
Mean Charlson comorbidity index (SD) 3.2 (± 2.0)
Mean BMI (SD) 25.32 (± 4.47)
BMI < 20 58 (11.4%)
Mean creatinine clearance* (ml/min) (SD) 44.92 (± 20.19)
Creatinine clearance* < 30 ml/min 122 (23.0%)

SD standard deviation; BMI body-mass index; * calculated with the 
Cockroft–Gault formula

Table 2. Correlation (Spearman) of polypharmacy

Correlation with  
> 6 drugs

P value

Age in quartiles 0.025 0.566
Female sex 0.100 0.020
Need for nursing care 0.142 0.001
Impaired cognitive abilities 0.079 0.072
Number of final diagnoses 0.230 < 0.0005
Charlson comorbidity score 0.186 < 0.0005

Special diseases:
Heart failure 0.049 0.256
Coronary heart disease 0.055 0.203
Renal failure 0.085 0.048
Hypertension 0.087 0.042
Atrial fibrillation 0.061 0.155
Diabetes mellitus 0.181 < 0.0005
Pain disease 0.119 0.005
Neoplasia –0.072 0.097
COPD 0.079 0.065
Dementia –0.004 0.926

COPD chronic obstructive pulmonary disease

The prescription of unnecessary drugs was signifi-
cantly correlated with polypharmacy: prevalence 
among patients with > 6 drugs was 48.1% and among 
patients with c 6 drugs 19.9% (P < 0.0005, OR 3.73).

Drugs to avoid

Inadequate drugs, following the modified Beers criteria, 
were found in 30.1% of the patients (163/543) and 4.6% 
of prescriptions (187/4061). Women were found to have a 
much higher rate of inadequate drugs than men (38.0% 
vs. 18.1%). The most important inadequate drugs identi-
fied were benzodiazepines (n = 110), nifedipine (n = 23), 
amitriptyline (n = 10), ergotamine (n = 8), daily fluox-
etine (n = 6), long-acting NSAIDs (n = 6) and oxybutynin 
(n = 5). Inadequate drug use was significantly correlated 
with polypharmacy: prevalence among patients with 
> 6 drugs was 38.6% and among patients with c 6 drugs 
18.1% (P < 0.0005, OR 2.84).

Duplication

Double prescriptions were found in 7.6% of the patients 
(41/543) and 1.2% of the prescriptions (49/4061). Patients 
with polypharmacy had a significantly higher risk for 
duplication (12.6% vs. 0.4%, P < 0.0005, OR 32.6). The 
most common duplicated drugs were benzodiazepines 
and diuretics.

Wrong dosage

Incorrect drug dosage, namely overdosing, was found in 
23.4% of the patients (127/543) and 3.8% of prescriptions 
(156/4061). Patients with polypharmacy had a signifi-
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cantly higher risk for wrong dosage (31.0% vs. 12.8%, 
P < 0.0005, OR 3.05). In many cases, the overdosage oc-
curred in patients with renal failure (300 mg allopurinol: 
n = 19, > 50 mg spironolactone: n = 21) or low body weight 
(200 mg amiodarone: n = 16). Other common errors were 
overdoses of proton-pump inhibitors (n = 59), NSAIDs 
(n = 18), intoxication with cardiac glycosides (n = 3) and 
symptomatic opiate overdoses (n = 4).

Drug interactions

Potential drug-drug interactions were identified in 
65.8% of patients (356/541) and in 22.6% of all drugs 
(919/4061). We found an almost linear association be-
tween the number of drugs prescribed and the mean 
number of potential drug interactions (Fig. 1). The ma-
jority of drug interactions were pharmacodynamic ones 
such as synergistic actions of benzodiazepines and opi-
ates, amiodarone and beta-blockers, tramadol and se-
rotonin reuptake inhibitors. Potential pharmacokinetic 
drug interactions such as acenocoumarol and celecoxib 
(protein-binding competition) or simvastatin and 
clarithromycin (inhibition of cytochrome p450 metabo-
lism) were less prominent.

Outcome

The mean hospital stay was 10.1 ± 9.5 days. Overall, 5.7% 
of the patients (31/543) died in hospital. Polypharmacy 
and inappropriate prescribing were not associated with 
adverse outcome.

Adverse drug events

In total, 107 ADEs were identified at the time of admis-
sion in 17.8% of the patients (97/543) (Table 3), among 
whom the ADE was the reason for hospital admission in 
56.7% (55/97). The most common ADEs were hemor-
rhages (n = 16), hyponatremia (n = 13), hypokalemia (n = 

10) and bradycardia (n = 10). The most common caus-
ative drugs were diuretics, oral anticoagulants, NSAIDs, 
antiarrhythmics, antiplatelet drugs and psychotropic 
drugs. The occurrence of an ADE was significantly cor-
related with critical creatinine clearance (rho –0.15, P 
< 0.0005), female sex (rho 0.12, P = 0.004) and the num-
ber of discharge diagnoses (rho 0.08, P = 0.039). The oc-
currence of ADEs was also correlated with inappropri-
ate prescribing: wrong dosing (rho 0.12, P = 0.003), po-
tential drug-drug interaction (rho 0.12, P = 0.003) and 
the use of drugs on the Beers list (rho 0.09, P = 0.035). 
However, ADEs were not correlated with the number of 
drugs on admission (Fig. 2), the prescription of unnec-
essary drugs, age per year or low body-mass index.

In 18.7% of the ADE cases (20/107), the event was 
probably caused by a drug-drug interaction; thus, only 
5.6% of all identified potential drug-drug interactions 
(20/356) led to a clinical event.

Discussion

We found that polypharmacy was highly prevalent 
(58.4%) in elderly internal-medicine patients in Salz-
burg. The definition of polypharmacy is vague. Some 
authors define it as “excessive and unnecessary drug 
use”, others use definitions based on the number of 
drugs [9, 18]. In this study, we defined polypharmacy as 
prescription of > 6 different drugs, because at this 
threshold the risk for inappropriate prescribing increas-
es [5]. Polypharmacy was shown to be even more preva-
lent in our hospital (65%) when we used the more rigor-
ous definition of > 5 different drugs. Indeed, this study 
confirms that polypharmacy in old age is the rule rather 
than the exception.

The average number of drugs being taken by our 
elderly patients was 7.4. Similar numbers have been 
found in other western countries [5, 18]. Many patients 
also consume additional drugs without the knowledge 
of the treating physician; clearly there is no accordance 
with the recommendations of some authors not to take 
more than five different drugs [19].

There are many reasons for polypharmacy in the 
elderly. In our study, the most important risk factor was 
a patient-related one: polymorbidity. The more diagno-
ses and the higher the Charlson comorbidity score, the 
more drugs were found: thus, polymorbidity triggers 
polypharmacy.

Some diseases such as arterial hypertension, diabe-
tes mellitus, renal failure and diseases associated with 
pain were significantly correlated with polypharmacy. 
Other authors have also found an association of poly-
pharmacy with heart failure, dementia and cerebrovas-
cular disease [18]. However, most of these diseases need 
to be treated with many different drugs and are also 
highly prevalent in the older population. According to 
current guidelines, a patient with diabetes, hyperten-
sion, heart failure and atrial fibrillation requires a mini-
mum of six different drugs. Redefining thresholds (e.g. 
for blood pressure and cholesterol) and marketing new 
drugs (most of them without adequate testing in the 
older population) also promote polypharmacy. Poly-

Fig. 1. Relationship between the number of prescribed drugs and 
the mean number of potential drug interactions
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22.6% of prescriptions (919/4061)
üMajority Pharmacodynamic interactions 
üLess Pharmacokinetics interactions

wkw Polypharmacy and inappropriate prescribing in elderly internal-medicine patients in Austria 23–24/2008

original article

733

Wien Klin Wochenschr (2008) 120: 733–741
DOI 10.1007/s00508-008-1089-z
Printed in Austria
© Springer-Verlag 2008

Wiener klinische Wochenschrift
The Middle European Journal of Medicine

Polypharmacy and inappropriate prescribing in elderly 
internal-medicine patients in Austria
Jochen Schuler1, Christina Dückelmann2, Wolfgang Beindl2, Erika Prinz1, Thomas Michalski1, Max Pichler1

1  Department of Cardiology and Internal Intensive Care, Salzburger Landeskliniken, Paracelsus Private Medical University 
Salzburg, Austria

2 Department of Pharmacy, Salzburger Landeskliniken, Salzburg, Austria

Received February 28, 2008, accepted after revision September 1, 2008

Polypharmakotherapie und unangemessene 
Verschreibung bei älteren internistischen 
Patienten in Österreich

Zusammenfassung. Ziele der Studie: 1. Bestimmung der 
Prävalenz von Polypharmakotherapie und unangemes-
senem Arzneimittelgebrauch bei älteren internistischen 
Patienten in Österreich; 2. Einschätzung deren Bedeu-
tung für das Auftreten von unerwünschten Arzneimit-
telwirkungen; 3. Suche nach Prädiktoren für das Auftre-
ten von unerwünschten Arzneimittelwirkungen bei 
einer älteren Patientenpopulation.

Methodik: In einer monozentrischen Kohortenstu-
die wurden über 3 Monate alle neu aufgenommenen Pa-
tienten s�75 Jahren eingeschlossen. Die Aufnahmeme-
dikation wurde durch ein multidisziplinäres Team be-
stehend aus Krankenhausapothekern und Internisten 
auf ihre angemessene Anwendung hin analysiert und 
überprüft, ob eine unerwünschte Arzneimittelwirkung 
aufgetreten war.

Ergebnisse: Es wurden insgesamt 543 Patienten ana-
lysiert (Altersmedian 82 Jahre, 60,2% Frauen). Die mitt-
lere Medikamentenanzahl bei Aufnahme  betrug 7,5 ± 
3,8. Frauen nahmen signifikant mehr Medikamente ein 
als Männer (7,8 vs. 6,8, p = 0,013). 58,4% der Patienten 
erfüllten das gewählte Kriterium für Polypharmakothe-
rapie (> 6 Medikamente). Folgende Faktoren waren mit 
Polypharmakotherapie assoziiert: weibliches Ge-
schlecht, Pflegebedürftigkeit, hohe  Anzahl an Entlas-
sungsdiagnosen und ein hoher Punktwert auf der 
Charlson Komorbiditäts-Skala. Verzichtbare Medika-
mente wurden bei 36,3% aller Patienten gefunden, Me-
dikamente, die für alte Menschen inadäquat sind, bei 
30,1%, Doppelverordnungen bei 7,6%, Fehldosierungen 
bei 23,4% und potenzielle Medikamenteninteraktionen 
bei 65,8%. Unerwünschte Arzneimittelwirkungen wur-

den bei 97/543 Patienten gefunden (17,8%). In 56,7% der 
Fälle war die unerwünschte Arznei mittelwirkung 
Grund für die stationäre Aufnahme und bei 18,7% war 
eine Arzneimittelinteraktion sehr wahrscheinlich an 
der Entstehung beteiligt. Risikofaktoren für uner-
wünschte Arzneimittelwirkungen waren weibliches Ge-
schlecht, Polymorbidität, Niereninsuffizienz und unan-
gemessener Arzneimittelverordnung.

Schlussfolgerung: Polypharmakotherapie, unan-
gemessene Verschreibung und unerwünschte Arznei-
mittelwirkungen sind bei älteren internistischen Pati-
enten in dem untersuchten österreichischen Zentrum 
vergleichbar häufig wie in anderen westlichen Ländern. 
Zur Verbesserung der Arzneimittelsicherheit bei dieser 
Hochrisikogruppe erscheint uns eine bessere Verschrei-
bungsqualität bedeutsamer als eine Vermin derung der 
Medikamentenanzahl.

Summary. Objective: The aim of the study was to assess 
the prevalence of polypharmacy and inappropriate 
drug use in elderly internal-medicine patients in one 
Austrian center and to define the impact of these and 
other identified predictors on the occurrence of adverse 
drug events.

Methods: All patients s�75 years admitted to selected 
internal wards of a university hospital were included in 
a monocentric prospective cohort study over a period of 
three months. The pre-admission medication of the pa-
tients was analyzed with respect to appropriateness by 
a multidisciplinary team consisting of pharmacists and 
physicians trained in internal medicine. The medica-
tion was evaluated for the occurrence of adverse drug 
events.

Results: A total of 543 patients were analyzed (me-
dian age 82 years; 60.2% female). The mean number of 
drugs taken was 7.5 ± 3.8, with women taking signifi-
cantly more drugs than men (7.8 vs. 6.8, P = 0.013). Over-
all, 58.4% of the patients fulfilled the given criteria for 
polypharmacy (> 6 drugs). The following factors were 
associated with polypharmacy: female sex, need for 
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cantly higher risk for wrong dosage (31.0% vs. 12.8%, 
P < 0.0005, OR 3.05). In many cases, the overdosage oc-
curred in patients with renal failure (300 mg allopurinol: 
n = 19, > 50 mg spironolactone: n = 21) or low body weight 
(200 mg amiodarone: n = 16). Other common errors were 
overdoses of proton-pump inhibitors (n = 59), NSAIDs 
(n = 18), intoxication with cardiac glycosides (n = 3) and 
symptomatic opiate overdoses (n = 4).

Drug interactions

Potential drug-drug interactions were identified in 
65.8% of patients (356/541) and in 22.6% of all drugs 
(919/4061). We found an almost linear association be-
tween the number of drugs prescribed and the mean 
number of potential drug interactions (Fig. 1). The ma-
jority of drug interactions were pharmacodynamic ones 
such as synergistic actions of benzodiazepines and opi-
ates, amiodarone and beta-blockers, tramadol and se-
rotonin reuptake inhibitors. Potential pharmacokinetic 
drug interactions such as acenocoumarol and celecoxib 
(protein-binding competition) or simvastatin and 
clarithromycin (inhibition of cytochrome p450 metabo-
lism) were less prominent.

Outcome

The mean hospital stay was 10.1 ± 9.5 days. Overall, 5.7% 
of the patients (31/543) died in hospital. Polypharmacy 
and inappropriate prescribing were not associated with 
adverse outcome.

Adverse drug events

In total, 107 ADEs were identified at the time of admis-
sion in 17.8% of the patients (97/543) (Table 3), among 
whom the ADE was the reason for hospital admission in 
56.7% (55/97). The most common ADEs were hemor-
rhages (n = 16), hyponatremia (n = 13), hypokalemia (n = 

10) and bradycardia (n = 10). The most common caus-
ative drugs were diuretics, oral anticoagulants, NSAIDs, 
antiarrhythmics, antiplatelet drugs and psychotropic 
drugs. The occurrence of an ADE was significantly cor-
related with critical creatinine clearance (rho –0.15, P 
< 0.0005), female sex (rho 0.12, P = 0.004) and the num-
ber of discharge diagnoses (rho 0.08, P = 0.039). The oc-
currence of ADEs was also correlated with inappropri-
ate prescribing: wrong dosing (rho 0.12, P = 0.003), po-
tential drug-drug interaction (rho 0.12, P = 0.003) and 
the use of drugs on the Beers list (rho 0.09, P = 0.035). 
However, ADEs were not correlated with the number of 
drugs on admission (Fig. 2), the prescription of unnec-
essary drugs, age per year or low body-mass index.

In 18.7% of the ADE cases (20/107), the event was 
probably caused by a drug-drug interaction; thus, only 
5.6% of all identified potential drug-drug interactions 
(20/356) led to a clinical event.

Discussion

We found that polypharmacy was highly prevalent 
(58.4%) in elderly internal-medicine patients in Salz-
burg. The definition of polypharmacy is vague. Some 
authors define it as “excessive and unnecessary drug 
use”, others use definitions based on the number of 
drugs [9, 18]. In this study, we defined polypharmacy as 
prescription of > 6 different drugs, because at this 
threshold the risk for inappropriate prescribing increas-
es [5]. Polypharmacy was shown to be even more preva-
lent in our hospital (65%) when we used the more rigor-
ous definition of > 5 different drugs. Indeed, this study 
confirms that polypharmacy in old age is the rule rather 
than the exception.

The average number of drugs being taken by our 
elderly patients was 7.4. Similar numbers have been 
found in other western countries [5, 18]. Many patients 
also consume additional drugs without the knowledge 
of the treating physician; clearly there is no accordance 
with the recommendations of some authors not to take 
more than five different drugs [19].

There are many reasons for polypharmacy in the 
elderly. In our study, the most important risk factor was 
a patient-related one: polymorbidity. The more diagno-
ses and the higher the Charlson comorbidity score, the 
more drugs were found: thus, polymorbidity triggers 
polypharmacy.

Some diseases such as arterial hypertension, diabe-
tes mellitus, renal failure and diseases associated with 
pain were significantly correlated with polypharmacy. 
Other authors have also found an association of poly-
pharmacy with heart failure, dementia and cerebrovas-
cular disease [18]. However, most of these diseases need 
to be treated with many different drugs and are also 
highly prevalent in the older population. According to 
current guidelines, a patient with diabetes, hyperten-
sion, heart failure and atrial fibrillation requires a mini-
mum of six different drugs. Redefining thresholds (e.g. 
for blood pressure and cholesterol) and marketing new 
drugs (most of them without adequate testing in the 
older population) also promote polypharmacy. Poly-

Fig. 1. Relationship between the number of prescribed drugs and 
the mean number of potential drug interactions
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Polypharmakotherapie und unangemessene 
Verschreibung bei älteren internistischen 
Patienten in Österreich

Zusammenfassung. Ziele der Studie: 1. Bestimmung der 
Prävalenz von Polypharmakotherapie und unangemes-
senem Arzneimittelgebrauch bei älteren internistischen 
Patienten in Österreich; 2. Einschätzung deren Bedeu-
tung für das Auftreten von unerwünschten Arzneimit-
telwirkungen; 3. Suche nach Prädiktoren für das Auftre-
ten von unerwünschten Arzneimittelwirkungen bei 
einer älteren Patientenpopulation.

Methodik: In einer monozentrischen Kohortenstu-
die wurden über 3 Monate alle neu aufgenommenen Pa-
tienten s�75 Jahren eingeschlossen. Die Aufnahmeme-
dikation wurde durch ein multidisziplinäres Team be-
stehend aus Krankenhausapothekern und Internisten 
auf ihre angemessene Anwendung hin analysiert und 
überprüft, ob eine unerwünschte Arzneimittelwirkung 
aufgetreten war.

Ergebnisse: Es wurden insgesamt 543 Patienten ana-
lysiert (Altersmedian 82 Jahre, 60,2% Frauen). Die mitt-
lere Medikamentenanzahl bei Aufnahme  betrug 7,5 ± 
3,8. Frauen nahmen signifikant mehr Medikamente ein 
als Männer (7,8 vs. 6,8, p = 0,013). 58,4% der Patienten 
erfüllten das gewählte Kriterium für Polypharmakothe-
rapie (> 6 Medikamente). Folgende Faktoren waren mit 
Polypharmakotherapie assoziiert: weibliches Ge-
schlecht, Pflegebedürftigkeit, hohe  Anzahl an Entlas-
sungsdiagnosen und ein hoher Punktwert auf der 
Charlson Komorbiditäts-Skala. Verzichtbare Medika-
mente wurden bei 36,3% aller Patienten gefunden, Me-
dikamente, die für alte Menschen inadäquat sind, bei 
30,1%, Doppelverordnungen bei 7,6%, Fehldosierungen 
bei 23,4% und potenzielle Medikamenteninteraktionen 
bei 65,8%. Unerwünschte Arzneimittelwirkungen wur-

den bei 97/543 Patienten gefunden (17,8%). In 56,7% der 
Fälle war die unerwünschte Arznei mittelwirkung 
Grund für die stationäre Aufnahme und bei 18,7% war 
eine Arzneimittelinteraktion sehr wahrscheinlich an 
der Entstehung beteiligt. Risikofaktoren für uner-
wünschte Arzneimittelwirkungen waren weibliches Ge-
schlecht, Polymorbidität, Niereninsuffizienz und unan-
gemessener Arzneimittelverordnung.

Schlussfolgerung: Polypharmakotherapie, unan-
gemessene Verschreibung und unerwünschte Arznei-
mittelwirkungen sind bei älteren internistischen Pati-
enten in dem untersuchten österreichischen Zentrum 
vergleichbar häufig wie in anderen westlichen Ländern. 
Zur Verbesserung der Arzneimittelsicherheit bei dieser 
Hochrisikogruppe erscheint uns eine bessere Verschrei-
bungsqualität bedeutsamer als eine Vermin derung der 
Medikamentenanzahl.

Summary. Objective: The aim of the study was to assess 
the prevalence of polypharmacy and inappropriate 
drug use in elderly internal-medicine patients in one 
Austrian center and to define the impact of these and 
other identified predictors on the occurrence of adverse 
drug events.

Methods: All patients s�75 years admitted to selected 
internal wards of a university hospital were included in 
a monocentric prospective cohort study over a period of 
three months. The pre-admission medication of the pa-
tients was analyzed with respect to appropriateness by 
a multidisciplinary team consisting of pharmacists and 
physicians trained in internal medicine. The medica-
tion was evaluated for the occurrence of adverse drug 
events.

Results: A total of 543 patients were analyzed (me-
dian age 82 years; 60.2% female). The mean number of 
drugs taken was 7.5 ± 3.8, with women taking signifi-
cantly more drugs than men (7.8 vs. 6.8, P = 0.013). Over-
all, 58.4% of the patients fulfilled the given criteria for 
polypharmacy (> 6 drugs). The following factors were 
associated with polypharmacy: female sex, need for 
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cantly higher risk for wrong dosage (31.0% vs. 12.8%, 
P < 0.0005, OR 3.05). In many cases, the overdosage oc-
curred in patients with renal failure (300 mg allopurinol: 
n = 19, > 50 mg spironolactone: n = 21) or low body weight 
(200 mg amiodarone: n = 16). Other common errors were 
overdoses of proton-pump inhibitors (n = 59), NSAIDs 
(n = 18), intoxication with cardiac glycosides (n = 3) and 
symptomatic opiate overdoses (n = 4).

Drug interactions

Potential drug-drug interactions were identified in 
65.8% of patients (356/541) and in 22.6% of all drugs 
(919/4061). We found an almost linear association be-
tween the number of drugs prescribed and the mean 
number of potential drug interactions (Fig. 1). The ma-
jority of drug interactions were pharmacodynamic ones 
such as synergistic actions of benzodiazepines and opi-
ates, amiodarone and beta-blockers, tramadol and se-
rotonin reuptake inhibitors. Potential pharmacokinetic 
drug interactions such as acenocoumarol and celecoxib 
(protein-binding competition) or simvastatin and 
clarithromycin (inhibition of cytochrome p450 metabo-
lism) were less prominent.

Outcome

The mean hospital stay was 10.1 ± 9.5 days. Overall, 5.7% 
of the patients (31/543) died in hospital. Polypharmacy 
and inappropriate prescribing were not associated with 
adverse outcome.

Adverse drug events

In total, 107 ADEs were identified at the time of admis-
sion in 17.8% of the patients (97/543) (Table 3), among 
whom the ADE was the reason for hospital admission in 
56.7% (55/97). The most common ADEs were hemor-
rhages (n = 16), hyponatremia (n = 13), hypokalemia (n = 

10) and bradycardia (n = 10). The most common caus-
ative drugs were diuretics, oral anticoagulants, NSAIDs, 
antiarrhythmics, antiplatelet drugs and psychotropic 
drugs. The occurrence of an ADE was significantly cor-
related with critical creatinine clearance (rho –0.15, P 
< 0.0005), female sex (rho 0.12, P = 0.004) and the num-
ber of discharge diagnoses (rho 0.08, P = 0.039). The oc-
currence of ADEs was also correlated with inappropri-
ate prescribing: wrong dosing (rho 0.12, P = 0.003), po-
tential drug-drug interaction (rho 0.12, P = 0.003) and 
the use of drugs on the Beers list (rho 0.09, P = 0.035). 
However, ADEs were not correlated with the number of 
drugs on admission (Fig. 2), the prescription of unnec-
essary drugs, age per year or low body-mass index.

In 18.7% of the ADE cases (20/107), the event was 
probably caused by a drug-drug interaction; thus, only 
5.6% of all identified potential drug-drug interactions 
(20/356) led to a clinical event.

Discussion

We found that polypharmacy was highly prevalent 
(58.4%) in elderly internal-medicine patients in Salz-
burg. The definition of polypharmacy is vague. Some 
authors define it as “excessive and unnecessary drug 
use”, others use definitions based on the number of 
drugs [9, 18]. In this study, we defined polypharmacy as 
prescription of > 6 different drugs, because at this 
threshold the risk for inappropriate prescribing increas-
es [5]. Polypharmacy was shown to be even more preva-
lent in our hospital (65%) when we used the more rigor-
ous definition of > 5 different drugs. Indeed, this study 
confirms that polypharmacy in old age is the rule rather 
than the exception.

The average number of drugs being taken by our 
elderly patients was 7.4. Similar numbers have been 
found in other western countries [5, 18]. Many patients 
also consume additional drugs without the knowledge 
of the treating physician; clearly there is no accordance 
with the recommendations of some authors not to take 
more than five different drugs [19].

There are many reasons for polypharmacy in the 
elderly. In our study, the most important risk factor was 
a patient-related one: polymorbidity. The more diagno-
ses and the higher the Charlson comorbidity score, the 
more drugs were found: thus, polymorbidity triggers 
polypharmacy.

Some diseases such as arterial hypertension, diabe-
tes mellitus, renal failure and diseases associated with 
pain were significantly correlated with polypharmacy. 
Other authors have also found an association of poly-
pharmacy with heart failure, dementia and cerebrovas-
cular disease [18]. However, most of these diseases need 
to be treated with many different drugs and are also 
highly prevalent in the older population. According to 
current guidelines, a patient with diabetes, hyperten-
sion, heart failure and atrial fibrillation requires a mini-
mum of six different drugs. Redefining thresholds (e.g. 
for blood pressure and cholesterol) and marketing new 
drugs (most of them without adequate testing in the 
older population) also promote polypharmacy. Poly-

Fig. 1. Relationship between the number of prescribed drugs and 
the mean number of potential drug interactions
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Polypharmakotherapie und unangemessene 
Verschreibung bei älteren internistischen 
Patienten in Österreich

Zusammenfassung. Ziele der Studie: 1. Bestimmung der 
Prävalenz von Polypharmakotherapie und unangemes-
senem Arzneimittelgebrauch bei älteren internistischen 
Patienten in Österreich; 2. Einschätzung deren Bedeu-
tung für das Auftreten von unerwünschten Arzneimit-
telwirkungen; 3. Suche nach Prädiktoren für das Auftre-
ten von unerwünschten Arzneimittelwirkungen bei 
einer älteren Patientenpopulation.

Methodik: In einer monozentrischen Kohortenstu-
die wurden über 3 Monate alle neu aufgenommenen Pa-
tienten s�75 Jahren eingeschlossen. Die Aufnahmeme-
dikation wurde durch ein multidisziplinäres Team be-
stehend aus Krankenhausapothekern und Internisten 
auf ihre angemessene Anwendung hin analysiert und 
überprüft, ob eine unerwünschte Arzneimittelwirkung 
aufgetreten war.

Ergebnisse: Es wurden insgesamt 543 Patienten ana-
lysiert (Altersmedian 82 Jahre, 60,2% Frauen). Die mitt-
lere Medikamentenanzahl bei Aufnahme  betrug 7,5 ± 
3,8. Frauen nahmen signifikant mehr Medikamente ein 
als Männer (7,8 vs. 6,8, p = 0,013). 58,4% der Patienten 
erfüllten das gewählte Kriterium für Polypharmakothe-
rapie (> 6 Medikamente). Folgende Faktoren waren mit 
Polypharmakotherapie assoziiert: weibliches Ge-
schlecht, Pflegebedürftigkeit, hohe  Anzahl an Entlas-
sungsdiagnosen und ein hoher Punktwert auf der 
Charlson Komorbiditäts-Skala. Verzichtbare Medika-
mente wurden bei 36,3% aller Patienten gefunden, Me-
dikamente, die für alte Menschen inadäquat sind, bei 
30,1%, Doppelverordnungen bei 7,6%, Fehldosierungen 
bei 23,4% und potenzielle Medikamenteninteraktionen 
bei 65,8%. Unerwünschte Arzneimittelwirkungen wur-

den bei 97/543 Patienten gefunden (17,8%). In 56,7% der 
Fälle war die unerwünschte Arznei mittelwirkung 
Grund für die stationäre Aufnahme und bei 18,7% war 
eine Arzneimittelinteraktion sehr wahrscheinlich an 
der Entstehung beteiligt. Risikofaktoren für uner-
wünschte Arzneimittelwirkungen waren weibliches Ge-
schlecht, Polymorbidität, Niereninsuffizienz und unan-
gemessener Arzneimittelverordnung.

Schlussfolgerung: Polypharmakotherapie, unan-
gemessene Verschreibung und unerwünschte Arznei-
mittelwirkungen sind bei älteren internistischen Pati-
enten in dem untersuchten österreichischen Zentrum 
vergleichbar häufig wie in anderen westlichen Ländern. 
Zur Verbesserung der Arzneimittelsicherheit bei dieser 
Hochrisikogruppe erscheint uns eine bessere Verschrei-
bungsqualität bedeutsamer als eine Vermin derung der 
Medikamentenanzahl.

Summary. Objective: The aim of the study was to assess 
the prevalence of polypharmacy and inappropriate 
drug use in elderly internal-medicine patients in one 
Austrian center and to define the impact of these and 
other identified predictors on the occurrence of adverse 
drug events.

Methods: All patients s�75 years admitted to selected 
internal wards of a university hospital were included in 
a monocentric prospective cohort study over a period of 
three months. The pre-admission medication of the pa-
tients was analyzed with respect to appropriateness by 
a multidisciplinary team consisting of pharmacists and 
physicians trained in internal medicine. The medica-
tion was evaluated for the occurrence of adverse drug 
events.

Results: A total of 543 patients were analyzed (me-
dian age 82 years; 60.2% female). The mean number of 
drugs taken was 7.5 ± 3.8, with women taking signifi-
cantly more drugs than men (7.8 vs. 6.8, P = 0.013). Over-
all, 58.4% of the patients fulfilled the given criteria for 
polypharmacy (> 6 drugs). The following factors were 
associated with polypharmacy: female sex, need for 
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ten von unerwünschten Arzneimittelwirkungen bei 
einer älteren Patientenpopulation.
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tienten s�75 Jahren eingeschlossen. Die Aufnahmeme-
dikation wurde durch ein multidisziplinäres Team be-
stehend aus Krankenhausapothekern und Internisten 
auf ihre angemessene Anwendung hin analysiert und 
überprüft, ob eine unerwünschte Arzneimittelwirkung 
aufgetreten war.

Ergebnisse: Es wurden insgesamt 543 Patienten ana-
lysiert (Altersmedian 82 Jahre, 60,2% Frauen). Die mitt-
lere Medikamentenanzahl bei Aufnahme  betrug 7,5 ± 
3,8. Frauen nahmen signifikant mehr Medikamente ein 
als Männer (7,8 vs. 6,8, p = 0,013). 58,4% der Patienten 
erfüllten das gewählte Kriterium für Polypharmakothe-
rapie (> 6 Medikamente). Folgende Faktoren waren mit 
Polypharmakotherapie assoziiert: weibliches Ge-
schlecht, Pflegebedürftigkeit, hohe  Anzahl an Entlas-
sungsdiagnosen und ein hoher Punktwert auf der 
Charlson Komorbiditäts-Skala. Verzichtbare Medika-
mente wurden bei 36,3% aller Patienten gefunden, Me-
dikamente, die für alte Menschen inadäquat sind, bei 
30,1%, Doppelverordnungen bei 7,6%, Fehldosierungen 
bei 23,4% und potenzielle Medikamenteninteraktionen 
bei 65,8%. Unerwünschte Arzneimittelwirkungen wur-

den bei 97/543 Patienten gefunden (17,8%). In 56,7% der 
Fälle war die unerwünschte Arznei mittelwirkung 
Grund für die stationäre Aufnahme und bei 18,7% war 
eine Arzneimittelinteraktion sehr wahrscheinlich an 
der Entstehung beteiligt. Risikofaktoren für uner-
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mittelwirkungen sind bei älteren internistischen Pati-
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vergleichbar häufig wie in anderen westlichen Ländern. 
Zur Verbesserung der Arzneimittelsicherheit bei dieser 
Hochrisikogruppe erscheint uns eine bessere Verschrei-
bungsqualität bedeutsamer als eine Vermin derung der 
Medikamentenanzahl.

Summary. Objective: The aim of the study was to assess 
the prevalence of polypharmacy and inappropriate 
drug use in elderly internal-medicine patients in one 
Austrian center and to define the impact of these and 
other identified predictors on the occurrence of adverse 
drug events.

Methods: All patients s�75 years admitted to selected 
internal wards of a university hospital were included in 
a monocentric prospective cohort study over a period of 
three months. The pre-admission medication of the pa-
tients was analyzed with respect to appropriateness by 
a multidisciplinary team consisting of pharmacists and 
physicians trained in internal medicine. The medica-
tion was evaluated for the occurrence of adverse drug 
events.

Results: A total of 543 patients were analyzed (me-
dian age 82 years; 60.2% female). The mean number of 
drugs taken was 7.5 ± 3.8, with women taking signifi-
cantly more drugs than men (7.8 vs. 6.8, P = 0.013). Over-
all, 58.4% of the patients fulfilled the given criteria for 
polypharmacy (> 6 drugs). The following factors were 
associated with polypharmacy: female sex, need for 
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ture, the use of electronic media such as the Austrian 
“ecard” might help to detect parallel consultation of 
more than one doctor and dangerous co-consuming of 
over-the-counter drugs.

We did not find a significant relationship between 
the number of prescribed drugs and ADEs, hospital mor-
tality or length of hospital stay. Despite its well recog-
nized economic impact and its causality for low adher-
ence to drug regimes [3, 4] and underprescribing [22], 
polypharmacy itself does not appear to cause patients´ 
adverse outcome. Reducing the amount of medication is 

always worthwhile but it should not be the main target 
in improving drug safety in the elderly. Polypharmacy is 
sometimes unavoidable and can be appropriate when it 
is carefully managed and monitored.

Other authors have found a good correlation between 
the occurrence of an ADE and the number of prescribed 
drugs [23]; however, that particular study was in an am-
bulatory setting and with younger patients (mean age 52 
years vs. 82.4 years) on far fewer drugs (average 1.5 vs. 
7.4). We assume that in patients with polypharmacy the 
statistical association between ADEs and number of 
drugs is diluted by a higher number of given drugs.

In contrast to the plain number of prescribed drugs, 
we found inappropriate prescribing to be associated 
with adverse outcome: overdosage, the use of drugs to 
avoid and drug-drug interactions appear to be relevant 
risk factors for ADEs.

In most cases, overdosing occurs in patients with 
renal failure or low body weight. Adapting dosage to in-
dividual capacity for drug clearance is crucial in im-
proving drug safety. This is highlighted by the fact that 
one quarter of our patients had a critical creatinine 
clearance. Knowledge of a patient’s renal function and 
adequate adaptation of the dose is an absolute require-
ment for appropriate and safe prescribing.

The 36.6% prevalence of drugs to avoid (Beers list) 
in our elderly hospitalized population was similar to 
that in other European countries [2, 5, 18]. Prescription 
of drugs on the Beers list was the second most impor-
tant factor associated with the occurrence of ADEs. 
However, those drugs were mostly not causative for the 
development of ADEs, a finding supported by a recent 
study of older patients in an emergency department 
[24]. Nevertheless, the presence of drugs to avoid on a 
patient’s medication list appears to be a significant pre-
dictor of ADEs [25] and is therefore a useful indicator of 
poor prescribing quality. There might, however, be valid 
indications for the use of some drugs on the Beers list in 
the individual patient; for example, amiodarone in in-
tractable arrhythmias or doxazosin in severe arterial 
hypertension. For that reason, the term “drugs to avoid” 
can be misleading. Several initiatives have been started 
to amend this list for current practice and the European 
drug market. In the future, controlled prospective stud-
ies should investigate whether withdrawal of these 
drugs has an impact on quality of life and life expec-
tancy in elderly patients.

Drug-drug interactions were found to be a major 
cause of ADEs in our study and were highly prevalent 
(65%) in the investigated patients. The rate was lower 
(46%) in a larger European database, probably because 
the study population was younger and the average num-
ber of drugs prescribed was smaller [26]. We calculated 
that about 6% of the potential drug-drug interactions 
led to a clinical event. However, it is difficult to assess 
the probability of a drug-drug interaction causing an 
ADE with certainty, especially in the absence of dis-
criminating criteria.

Nonetheless, not every potential drug-drug interac-
tion will have a clinical impact and some drugs are defi-
nitely more critical than others in causing interactions; 

Fig. 3. Frequency of adverse drug events in relation to the number 
of potential drug-drug interactions at admission

Fig. 2. Frequency of adverse drug events in relation to the number 
of drugs at admission
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Aim

 

Falls in the elderly are common and often serious. We studied the association
between multiple drug use (polypharmacy) and falls in the elderly.

 

Methods

 

This was a population-based cross-sectional study, part of the Rotterdam Study. The
participants were 6928 individuals aged 

 

≥

 

55 years. The prevalence of falls in the
previous year was assessed. Medication use was determined with an interviewer-
administered questionnaire with verification of use. Polypharmacy was defined as the
use of four or more drugs per day.

 

Results

 

The prevalence of falls strongly increased with age. Falls were more common in
women than in men. Fall risk increased with increasing disability, presence of joint
complaints, use of a walking aid and fracture history. The risk of falling increased
significantly with the number of drugs used per day (

 

P

 

 for trend 

 

<

 

0.0001). After
adjustment for a large number of comorbid conditions and disability, polypharmacy
remained a significant risk factor for falling. Stratification for polypharmacy with or
without at least one drug which is known to increase fall risk (notably CNS drugs and
diuretics) disclosed that only polypharmacy with at least one risk drug was associated
with an increased risk of falling.

 

Conclusions

 

Fall risk is associated with the use of polypharmacy, but only when at least one
established fall risk-increasing drug was part of the daily regimen.

 

Introduction

 

Falls are a common phenomenon in the elderly and are
associated with considerable morbidity and mortality
[1]. They often lead to reduced functioning and to nurs-
ing home admissions [2]. The risk of falling increases
dramatically with the number of risk factors, such as
musculoskeletal problems, neurological diseases, psy-
chosocial characteristics, functional dependency and
drug use.

Polypharmacy, usually defined as the use of more

than three or four medications, is regarded as an impor-
tant risk factor for falling in the elderly [3–7]. A meta-
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Table 1

 

Patient characteristics and risk of falling (

 

n

 

 

 

=

 

 6928)

 

Characteristic

(

 

n

 

 

 

=

 

 5784)
Without fall

(

 

n

 

 

 

=

 

 1144)
With fall Odds

ratio* (95% CI)

 

n

 

% (SD)

 

n

 

% (SD)

 

Age category (years)
55–64 2302 39.8% 280 24.5% 1.00 Ref
65–74 2141 37.0% 365 31.9% 1.42 (1.20,1.68)
75–84 1080 18.7% 343 30.0% 2.52 (2.11, 3.00)

 

>

 

 85 261 4.5% 156 13.6% 4.31 (3.40, 5.46)
Mean age (SD) 68.6 (8.6) 73.2 (9.8)
Female gender 3262 56.4% 868 75.9% 2.43 (2.10, 2.81)
Staying indoors 242 4.2% 169 14.8% 2.19 (1.74, 2.76)
Disability index

Not disabled 4574 79.1% 595 52.0% 1.00 Ref
Mildly disabled 815 14.1% 272 23.8% 2.02 (1.70, 2.40)
Moderately disabled 254 4.4% 145 12.7% 2.93 (2.29, 3.74)
Severe disabled 141 2.4% 132 11.5% 4.53 (3.38, 6.07)

Alcohol use 2346 40.6% 344 30.1% 0.98 (0.84, 1.16)
Joint complaints 2789 48.2% 701 61.3% 1.51 (1.32, 1.73)
Visual acuity

Both eyes intact 3860 66.7% 608 53.1% 1.00 Ref
One eye impaired 884 15.3% 203 17.7% 1.11 (0.92, 1.34)
Both eyes impaired 633 10.9% 236 20.6% 1.23 (0.99, 1.52)

Dizziness 1657 28.6% 557 48.7% 1.98 (1.74, 2.27)
Gait disturbance 318 5.5% 181 15.8% 2.47 (1.99, 3.07)
Postural disturbance 149 2.6% 87 7.6% 2.17 (1.62, 2.91)
Orthostatic hypotension† 44 0.8% 22 1.9% 2.10 (1.23, 3.61)
History of diabetes mellitus 328 5.7% 96 8.4% 1.29 (1.01, 1.65)
History of heart attack 523 9.0% 101 8.8% 1.01 (0.80, 1.28)
History of hypertension 804 13.9% 214 18.7% 1.25 (1.05, 1.50)
History of Parkinson’s disease 28 0.5% 24 2.1% 3.27 (1.84, 5.82)
History of stroke 192 3.3% 83 7.3% 1.89 (1.43, 2.51)
History of thyroid diseases 477 8.2% 137 12.0% 1.17 (0.95, 1.45)
History of depressive episodes 1769 30.6% 435 38.0% 1.30 (1.13, 1.50)
Memory complaints 1007 17.4% 299 26.1% 1.49 (1.28, 1.74)

*

 

Adjusted for age and gender. 

 

†

 

Orthostatic hypotension was defined as a systolic drop of 

 

≥

 

20 mmHg, and a diastolic drop of

 

≥

 

 

 

10 mmHg.

 

Figure 1
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falling adjusted for age & gender (p for trend 
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under and over age 75 years, and by introducing an
interaction-term in the nonstratified statistical analysis.
We found no statistically significant interaction
(

 

P

 

 

 

=

 

 0.698). In the age group 

 

>

 

75 years old there
remained an association of using more than four drugs
and falling, although this was no longer significant
because of lack of power. Respective ORs were 1.58
(95% CI 1.08, 2.29) for persons 55–74 years old and

1.42 (95% CI 76, 2.67) for persons above 75 years
old.

Stratification for presence or absence of at least one
risk drug disclosed that polypharmacy is a risk factor for
falling only if it includes a risk drug (

 

P

 

 for trend 

 

=

 

0.004;
Figure 3). In other words, polypharmacy itself is not a
risk factor for falling unless a risk drug is part of the
drug regimen.

 

Table 2

 

Drugs associated with falling

 

ATC code Description Cases
Percent cases
within users OR* (95% CI)

OR†
(adj.) (95% CI)

 

A

 

Alimentary tract and metabolism

 

A06AB Contact laxatives 26 37.1% 1.8 (1.1, 3.0) 1.3 (0.6, 2.9)
A06AG Enemas 5 83.3% 23.4 (2.6, 207.8) 0,0 (0.0, 

 

∞

 

)
A08AA Central acting antiobesity products 7 58.3% 7.7 (2.4, 24.8) 4.9 (1.0, 24.7)
A10BB Sulphonamides urea derivatives 60 26.2% 1.5 (1.1, 2.0) 1.4 (0.7, 3.1)
A11BA Multivitamins 19 30.2% 2 (1.1, 3.5) 2.0 (0.9, 4.2)
A11EA Vitamin b complex 82 26.8% 1.5 (1.1, 2.0) 1.2 (0.8, 1.7)
A12AA Calcium preparations 36 33.6% 1.9 (1.3, 2.9) 1.9 (1.0, 3.3)
B

 

Blood and blood-forming organs

 

B03AA Oral ferro preparations 24 46.2% 2.8 (1.6, 5.0) 2.3 (0.8, 6.7)
B04AD Bile acid sequestrants 6 42.9% 3.8 (1.2, 11.8) 2.3 (0.4, 13.5)
C

 

Cardiovascular system

 

C03BA Diuretics—sulphonamides 26 31.0% 2.1 (1.3, 3.4) 1.4 (0.7, 2.9)
C03DB Diuretics—potassium-sparing agents 18 36.7% 1.9 (1.0, 3.5) 3.6 (1.1, 11.8)
C04AE Ergot alkaloids 7 50.0% 3.3 (1.1, 9.7) 2.0 (0.4, 9.9)
C05CA Bioflavonoids 5 50.0% 5 (1.4, 17.9) 3.3 (0.8, 14.6)
G G

 

enitourinary system and sex hormones

 

G02CB Prolactine inhibitors 7 70.0% 10.5 (2.6, 43.4) NA (0.0, 0.0)
M

 

Musculoskeletal system

 

M01AC Oxicams 18 40.9% 3.1 (1.6, 5.8) 3.2 (1.3, 7.9)
M09AA Quinine and derivatives 35 35.0% 1.8 (1.2, 2.8) 2.2 (1.2, 4.2)
N

 

Nervous sytem

 

N02BE Anilides 214 20.7% 1.4 (1.1, 1.6) 1.3 (1.0, 1.6)
N03AB Hydantoin derivatives 9 33.3% 3 (1.3, 7.0) 1.1 (0.2, 5.8)
N04AA Anticholinergic agents—tertiary amines 3 60.0% 12 (2.0, 73.6) 4.2 (0.2, 80.2)
N04BA Dopa and dopa derivatives 17 50.0% 3.5 (1.7, 7.1) 0.8 (0.1, 6.7)
N04BB Adamantane derivatives 7 43.8% 3.2 (1.1, 9.2) 0.3 (0.0, 4.0)
N04BD Mao-inhibitors type b 8 50.0% 4.6 (1.7, 12.9) 1.9 (0.2, 20.0)
N05BA Anxiolytics, benzodiazepine-derivatives 132 26.1% 1.5 (1.2, 1.9) 1.3 (1.0, 1.9)
N05CD Hypnotics benzodiazepine derivatives 147 27.1% 1.3 (1.0, 1.6) 1.6 (1.1, 2.1)
N07CA Antivertiginous drugs 59 33.0% 1.7 (1.2, 2.4) 1.0 (0.6, 1.7)
R

 

Respiratory system

 

R03BB Parasympathicolytics 21 29.2% 2.6 (1.5, 4.5) 1.1 (0.4, 2.7)
R05CB Mucolytics 25 26.9% 1.8 (1.1, 2.9) 1.0 (0.4, 2.3)
S

 

Sensory organs

 

S01AA Ocular antibiotics 4 44.4% 4.7 (1.2, 18.1) 5.9 (0.9, 37.1)

*

 

Corrected for age, gender. 

 

†

 

Corrected for age, gender, alcohol use, history of diabetes, history of heart attack, history of
hypertension, history of Parkinson’s disease, history of stroke, history of thyroid diseases, history of depressive episodes, disability,
dizziness, gait disturbance, staying indoors because of poor health, joint complaints, memory complaints, orthostatic hypotension
systolic and diastolic after 5 min, postural disturbance and visual acuity.

G. Ziere et al , 
Polypharmacy and falls in 
the middle age and elderly 
population. 
BJCP 2005; 61: 218-23



Polypharmacy: ADE

Van der Linden PD et 
al., 
Arch Intern Med
2003;163:1801-7



Polypharmacy: ADE

Van der Linden PD et 
al., 
Arch Intern Med
2003;163:1801-7

Increased risk of Achilles tendon rupture with current use of 
quinolone in elderly patients (OR e IC95%):

60-79 ys =  6,4 (3,0-13,8)
≥ 80 ys = 20,4 (4,6-90,1)

Increased risk of Achilles tendon rupture with quinolone in elderly 
patients taking oral corticosteroids (OR e IC95%):

No oral corticosteroids =  5,3 (1,8-15,2)
Current exposure to corticosteroids =  17,5 (5,0-60,9)
Recent exposure to corticosteroids = 18,4 (1,42-240,2)



Polypharmacy: the prescription cascade

Rochon, P. A et al. BMJ 1997;315:1096-1099

² The “prescribing cascade” cascade begins an adverse drug reaction is 
misinterpreted as a new medical condition

² Another drug is then prescribed, and the patient is placed at risk of developing 
additional adverse effects relating to this potentially unnecessary treatment

² Before any new drug treatment is started, the need for the drug should be re-
evaluated and a non-drug treatment should be considered

² If drug treatment is necessary the lowest feasible dose of the drug should be used 
and alternative drugs with fewer adverse effects considered
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Polypharmacy: the prescription cascade

Medication Appropriateness Index (MAI). Barber N & al. J Clin Pharm Ther 2005; 30: 533-9 
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Polypharmacy: the prescription cascade

BIF 1-2005; AIFA: http://www.agenziafarmaco.gov.it/sites/default/files/bif050136.pdf



Aderenza alla terapia

² Basso rischio immediato per la salute del soggetto

² È assente una sintomatologia su cui la prescrizione 
abbia un effetto positivo rapidamente avvertibile

² Le prescrizioni determinano modifiche dello stile di 
vita

² Le prescrizioni devono di solito essere seguite a 
tempo indefinito

² Vengono assunti più farmaci



Bassa aderenza alla terapia

�
Tabella�II.�Prevalenza�degli�indicatori�di�qualità�nella�popolazione�anziana�italiana�
Indicatori�di�qualità� Tutti�i�gruppi�

di�età�
(>�65�anni)�

n=12,301,537�
(%)�

65Ͳ74�anni��
n=6,154,421�(%)�

75Ͳ84�anni�
n=4,474,887�(%)�

ш85�anni�
n=1,672,229�(%)�

1. Politerapia�
x �5Ͳ9�farmaci�
x ш10�farmaci�

�
6,024,383�(49.0)�
1,389,591�(11.3)�

�
2,681,639�(43.6)�
529,506�(8.6)�

�
2,462,378�(55.0)�
629,043�(14.1)�

�
880,366�(52.6)�
231,042�(13.8)�

2. Bassa�aderenza�al�trattamento�con�farmaci�antidepressivi*� 201,290�(63.9)� 83,110�(62.6)� 82,623�(63.0)� 35,557�(69.6)�
3. Bassa�aderenza�al�trattamento�con�farmaci�antiͲipertensivi*� 179,975�(46.4)� 84,983�(43.2)� 65,450�(47.2)� 29,542�(56.1)�
4. Bassa�aderenza�al�trattamento�con�farmaci�antidiabetici*� 92,017�(63.0)� 44,227�(63.0)� 35,497�(64.7)� 12,293�(70.1)�
5. Bassa�aderenza�al�trattamento�con�farmaci�antiosteoporotici*� 56,621�(52.4)� 24,424�(48.7)� 24,351�(53.4)� 7,846�(64.0) 
6. Uso�di�farmaci�antiͲParkinson�e�antispicotici� 25,949�(0.2)� 10,200�(0.2)� 10,625�(0.2)� 5,124�(0.3)�
7. SottoͲutilizzo�di�statine�nei�pazienti�diabetici�(%�dell’intera�

popolazione�anziana)�
Ͳ�%�della�popolazione�anziana�in�trattamento�con�
ipoglicemici†�

918,662�(7.5)�
�

53.4�

418,257�(6.8)�
�

48.3�

366,813�(8.2)�
�

54.4�

133,592�(8.0)�
�

73.1�

8. Uso�concomitante�di�farmaci�che�aumentano�il�rischio�di�
sanguinamento�
a. warfarina�+�tradizionali�FANS/�inibitori�COXͲ2�
b. warfarina�+�aspirina/antipiastricini��
c. warfarina�+�FANS/inibitori�COXͲ2�+�aspirina/antipiastricini�

�
178,458�(1.5)�
100,236�(0.8)�
22,174�(0.2)�

�
64,939�(1.1)�
38,953�(0.6)�
8,574�(0.1)�

�
90,580�(2.0)�
49,736�(1.1)�
11,135�(0.2)�

�
22,939�(1.4)�
11,547�(0.7)�
2,465�(0.1)�

9. Uso�concomitante�di�farmaci�che�aumentano�il�rischio�di�
insufficienza�renale�e/o�iperkaliemia�(ACE�inibitori/ARB�+�
antagonisti�dell'aldosterone�+�FANS/�inibitori�COXͲ2)�

85,412�(0.7)�
�

28,860��(0.5)� 40,665��(0.9)� 15,887��(1.0)�

10. Uso�concomitante�di�ш�2�farmaci�che�prolungano�l’intervallo�
QͲT�‡��

36,359�(0.3)� 13,580�(0.2)� 15,903��(0.4)� 6,876�(0.4)�

11. Uso�di�farmaci�antiͲipertensivi�con�profilo�rischioͲbeneficio�
sfavorevole�(doxazosina,�clonidina�o�metildopa�in�
monoterapia�o�uso�di�qualsiasi�calcioͲantagonista�di�breve�
durata�d'azione)�(%�di�tutta�la�popolazione�anziana)�

- %�della�popolazione�anziana�in�trattamento�con�farmaci�

196,690�(1.6)�
�
�
�

2.5�

88,069�(1.4)�
�
�
�

2.3�

78,826�(1.8)�
�
�
�

2.5�

29,795�(1.8)�
�
�
�

2.8�

High Prevalence of Poor Quality Drug Prescribing in Older Individuals: A Nationwide Report From 
the Italian Medicines Agency (AIFA). 

Onder G et al. J Gerontol A Biol Sci Med Sci. 2013 Aug 2

La prevalenza di depressione negli anziani è elevata ma c’è una bassa 
aderenza dovuta a diversi fattori (deficit sensoriali, cognitivi, funzionali, 
depressione, politerapie etc.)
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��
2VVHUYDWRULR�$512�3DWRORJLH�2VWHRDUWLFRODUL

,O�SURÀ�OR�GHL�SD]LHQWL�LQ�WUDWWDPHQWR�FRQ�IDUPDFL�SHU�O·RVWHRSRURVL� � � � ��6H]LRQH��

'HÀ�QL]LRQL�GL�DGHUHQ]D�DOOD�WHUDSLD

&RSHUWXUD�SRVRORJLFD��q�VWDWD�DWWULEXLWD�DL�VRJJHWWL�FKH�QHO�FRUVR�GHO�IROORZ�XS�KDQQR�ULFHYXWR�XQ�WRWDOH�GL�
XQLWj�SRVRORJLFKH�FRPSDWLELOL�FRQ�LO�WUDWWDPHQWR�JLRUQDOLHUR��HV��SHU�L����PHVL��DOPHQR�����XQLWj�UDFFRPDQ�
GDWH�QHOOD�WHUDSLD�GL�PDQWHQLPHQWR��FRQVLGHUDQGR�XQD�WROOHUDQ]D�GHO�����VXL�����JLRUQL��

$GHUHQ]D�QHL����PHVL��XQ�LQGLYLGXR�YLHQH�GHÀ�QLWR�DGHUHQWH�VH�QHO�SHULRGR�GL�IROORZ�XS�KD�ULFHYXWR�DOPHQR�
����XQLWj�SRVRORJLFKH��QHO�FDVR�GL�´DVVRFLD]LRQH�GL�WHUDSLDµ�LO�SD]LHQWH�GHYH�DYHU�ULFHYXWR�DOPHQR�����XQLWj�
SRVRORJLFKH�

/D�YDOXWD]LRQH�GHOO·DGHUHQ]D�DOOD�WHUDSLD�q�VWDWD�HIIHWWXDWD�VXL�VROL�SD]LHQWL�LQ�WUDWWDPHQWR�FRQ�IDUPDFL�LQ�
QRWD����H�FKH�KDQQR�DYXWR�DOPHQR�XQD�SUHVFUL]LRQH�GL�XQ�TXDOXQTXH�IDUPDFR�À�QR�DOO·XOWLPR�WULPHVWUH�GL�
IROORZ�XS�

/·DGHUHQ]D�q�VWDWD�YDOXWDWD�QHO�SULPR�VHPHVWUH��QHL����PHVL�H�QHL����PHVL��,Q�TXHVWL�XOWLPL�FDVL�VRQR�VWDWL�
YDOXWDWL�VROR�L�SD]LHQWL�DGHUHQWL�QHO�SHULRGR�SUHFHGHQWH�

/D�SHUFHQWXDOH�GL�DGHUHQ]D�q�VWDWD�SRL�YDOXWDWD�VLD�QHO�JUXSSR�GHL�SD]LHQWL�QXRYL�DOOD�WHUDSLD��LQFLGHQWL��FKH�
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�
Tabella�II.�Prevalenza�degli�indicatori�di�qualità�nella�popolazione�anziana�italiana�
Indicatori�di�qualità� Tutti�i�gruppi�

di�età�
(>�65�anni)�

n=12,301,537�
(%)�

65Ͳ74�anni��
n=6,154,421�(%)�

75Ͳ84�anni�
n=4,474,887�(%)�

ш85�anni�
n=1,672,229�(%)�

1. Politerapia�
x �5Ͳ9�farmaci�
x ш10�farmaci�

�
6,024,383�(49.0)�
1,389,591�(11.3)�

�
2,681,639�(43.6)�
529,506�(8.6)�

�
2,462,378�(55.0)�
629,043�(14.1)�

�
880,366�(52.6)�
231,042�(13.8)�

2. Bassa�aderenza�al�trattamento�con�farmaci�antidepressivi*� 201,290�(63.9)� 83,110�(62.6)� 82,623�(63.0)� 35,557�(69.6)�
3. Bassa�aderenza�al�trattamento�con�farmaci�antiͲipertensivi*� 179,975�(46.4)� 84,983�(43.2)� 65,450�(47.2)� 29,542�(56.1)�
4. Bassa�aderenza�al�trattamento�con�farmaci�antidiabetici*� 92,017�(63.0)� 44,227�(63.0)� 35,497�(64.7)� 12,293�(70.1)�
5. Bassa�aderenza�al�trattamento�con�farmaci�antiosteoporotici*� 56,621�(52.4)� 24,424�(48.7)� 24,351�(53.4)� 7,846�(64.0) 
6. Uso�di�farmaci�antiͲParkinson�e�antispicotici� 25,949�(0.2)� 10,200�(0.2)� 10,625�(0.2)� 5,124�(0.3)�
7. SottoͲutilizzo�di�statine�nei�pazienti�diabetici�(%�dell’intera�

popolazione�anziana)�
Ͳ�%�della�popolazione�anziana�in�trattamento�con�
ipoglicemici†�

918,662�(7.5)�
�

53.4�

418,257�(6.8)�
�

48.3�

366,813�(8.2)�
�

54.4�

133,592�(8.0)�
�

73.1�

8. Uso�concomitante�di�farmaci�che�aumentano�il�rischio�di�
sanguinamento�
a. warfarina�+�tradizionali�FANS/�inibitori�COXͲ2�
b. warfarina�+�aspirina/antipiastricini��
c. warfarina�+�FANS/inibitori�COXͲ2�+�aspirina/antipiastricini�

�
178,458�(1.5)�
100,236�(0.8)�
22,174�(0.2)�

�
64,939�(1.1)�
38,953�(0.6)�
8,574�(0.1)�

�
90,580�(2.0)�
49,736�(1.1)�
11,135�(0.2)�

�
22,939�(1.4)�
11,547�(0.7)�
2,465�(0.1)�

9. Uso�concomitante�di�farmaci�che�aumentano�il�rischio�di�
insufficienza�renale�e/o�iperkaliemia�(ACE�inibitori/ARB�+�
antagonisti�dell'aldosterone�+�FANS/�inibitori�COXͲ2)�

85,412�(0.7)�
�

28,860��(0.5)� 40,665��(0.9)� 15,887��(1.0)�

10. Uso�concomitante�di�ш�2�farmaci�che�prolungano�l’intervallo�
QͲT�‡��

36,359�(0.3)� 13,580�(0.2)� 15,903��(0.4)� 6,876�(0.4)�

11. Uso�di�farmaci�antiͲipertensivi�con�profilo�rischioͲbeneficio�
sfavorevole�(doxazosina,�clonidina�o�metildopa�in�
monoterapia�o�uso�di�qualsiasi�calcioͲantagonista�di�breve�
durata�d'azione)�(%�di�tutta�la�popolazione�anziana)�

- %�della�popolazione�anziana�in�trattamento�con�farmaci�

196,690�(1.6)�
�
�
�

2.5�

88,069�(1.4)�
�
�
�

2.3�

78,826�(1.8)�
�
�
�

2.5�

29,795�(1.8)�
�
�
�

2.8�

High Prevalence of Poor Quality Drug Prescribing in Older Individuals: A Nationwide Report From 
the Italian Medicines Agency (AIFA). 

Onder G et al. J Gerontol A Biol Sci Med Sci. 2013 Aug 2

La scarsa aderenza riduce sostanzialmente l’efficacia del trattamento
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La scarsa aderenza riduce l’efficacia del trattamentowith 98 % being due to inpatient treatment. For spine
fractures, this was DKK 37,081 (inpatient 91 %), for hu-
merus fracture DKK 30,147 (inpatient 85 %), for forearm
fracture 27,526 (inpatient 80 %), and for other fractures
DKK 35,564 (inpatient 90 %). The main ICD diagnosis
groups contributing to the DRG inpatient health costs in pa-
tients with MPR<0.5 were pneumonia and other pulmonary

diseases (17.8 %), diseases of the circulatory system (15.1 %),
and fractures and injury (11.0 %).

Excess costs due to fractures with poor refill compliance

Over 2 years, a total of 171 hip fractures and 53 other major
osteoporotic fractures were statistically attributed to suboptimal

Table 1 Descriptive statistics:
confounder variables at baseline,
grouped by MPR category

Categorical variables were tested
by chi-sq test. The Kruskal–
Wallis test was used for com-
paring Charlson index and age
across the categories

MPR<0.5 0.5≤MPR<0.8 MPR≥0.8 p
N 13,397 (28 %) 5,581 (12 %) 28,198 (60 %)

Comorbidity

Charlson Comorbidity Index 1.20 1.16 1.09 <0.01

Fractures at baseline

Major 3,654 (27 %) 1,528 (27 %) 7,657 (27 %) 0.93

Hip 1,302(10 %) 521 (9 %) 2,539 (9 %) 0.06

Spine 847 (6 %) 341 (6 %) 1,513 (5 %) <0.01

Forearm 1,625 (12 %) 697 (13 %) 3,745 (13 %) <0.01

Humerus 811 (6 %) 331 (6 %) 1,667 (6 %) 0.85

Any 4,984 (37 %) 2,057 (37 %) 10,370 (37 %) 0.70

Socio-demographics

Age 71 70 70 <0.01

Women 11,391 (85 %) 4,861 (87 %) 24,538 (87 %) <0.01

Education level

Only primary school 9,477 (71 %) 3,793 (68 %) 18,360 (65 %) <0.01

Secondary school 2,409 (18 %) 1,089 (20 %) 5,987 (21 %) <0.01

Minimum bachelor 1,511 (11 %) 6,999 (13 %) 3,851 (14 %) <0.01

Income tertile

Income 1. tertile 4,045 (30 %) 1,721 (31 %) 8,905 (32 %) <0.05

Income 2. tertile 4,999 (37 %) 1,988 (36 %) 9,623 (34 %) <0.01

Income 3. tertile 4,248 (32 %) 1,847 (33 %) 9,579 (34 %) <0.01

Medication history

Number of co-medications 7.4 7.3 6.9 <0.01

Table 2 Fracture incidence as a function of refill compliance (medication possession ratio) in users with a primary prescription of etidronate or
alendronate

Etidronate N=26,910 Alendronate N=20,206

MPR <0.5 ≥0.5 and <0.8 ≥0.8 <0.5 ≥0.5 <0.8 ≥0.8

N and % 7974 29.63 % 3639 13.52 % 15,297 56.85 % 5,377 26.61 % 1,936 9.58 % 12,893 63.81 %

Any fracture 1,049 13.16 % 450 12.37 % 1,776 11.61 % 723 13.45 % 199 10.28 % 1,355 10.51 %

Major

Osteoporotic

Fracture 814 10.21 % 357 9.81 % 1387 9.07 % 544 10.12 % 141 7.28 % 995 7.72 %

Hip 405 5.08 % 161 4.42 % 558 3.65 % 251 4.67 % 69 3.56 % 408 3.16 %

Spine 89 1.12 % 43 1.18 % 158 1.03 % 53 0.99 % 20 1.03 % 96 0.74 %

Humerus 176 2.21 % 90 2.47 % 328 2.14 % 143 2.66 % 28 1.45 % 179 1.39 %

Forearm fracture 256 3.21 % 102 2.80 % 474 3.10 % 169 3.14 % 41 2.12 % 405 3.14 %

Other 235 2.95 % 93 2.56 % 389 2.54 % 179 3.33 % 58 3.00 % 360 2.79 %

Results not shown for other oral bisphosphonates due to a low number of users (total N=60). Fractures are counted in the 2-year long outcomes
period (Fig. 1)
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Abstract
Summary The study estimates the cost of poor and suboptimal
refill compliance by estimating fracture costs and assessing
the association between refill compliance with oral
bisphosphonates and incident fractures using Danish health
registers. Patients with poor and suboptimal refill compli-
ance had more major osteoporotic fractures, and the direct
costs related to hospital care, primary care, and pharma-
ceutical treatment for these excess fractures reached almost
14 M DKK (2.5 M USD) for the study population which
compares to a national annual excess cost of around 17 M
DKK (3.1 M USD) using 2011 prescription prevalence.
Introduction Adherence to oral anti-osteoporosis treatment
has been shown in several studies to be relatively low and
the potential impact on fracture burden is high. The aim of
the study was to assess the association between refill com-
pliance and all-cause health care costs.

Methods A national dataset was extracted with all treatment-
naive patients who began oral bisphosphonate (BP) treatment
for osteoporosis in Denmark between 1997 and 2006
(N=54,876, 87 % women). Patients who survived for at least
2 years (N=47,176) were divided into groups based on Med-
ication Possession Ratio (MPR). Logistic regressions were
used to derive difference in the probability of incident frac-
tures between the three MPR groups. Fracture costs (related to
medication use, primary care practice, specialists, and hospi-
tals) were derived by comparing cost 12 months before and
after fracture.
Results For alendronate, the adjusted risk of major osteopo-
rotic fractures was significantly reduced (OR 0.768; 0.686–
0.859), including fractures of the hip (0.718; 0.609–0.846)
and humerus (0.54; 0.431–0.677) with MPR≥0.8. The risk
reduction was lower with etidronate. Over 2 years, a total of
171 hip fractures and 53 other major osteoporotic fractures
were attributed to suboptimal or poor refill compliance, with
an excess cost of 13.7 M DKK (2.5 M USD).
Conclusions Poor refill compliance is not unusual in pa-
tients on oral bisphosphonates, and we demonstrate that this
is accompanied by excess major osteoporotic fractures and
health care costs at the societal level.

Keywords Bisphophonates . Epidemiology . Fractures .

Health economics . Osteoporosis

Introduction

Like other chronic diseases, the course of osteoporosis can
be modified by medications that reduce the risk of compli-
cations [1–5]. It is perhaps unsurprising that adherence to
chronic drug therapy can be poor when the treatment aims at
reducing future complications, such as fracture with osteo-
porosis or stroke with statins, but does not lead to any
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Deprescription

“It is an art of no little importance to 
administer medicines properly: but, it is 

an art of much greater and more difficult 
acquisition to know when to suspend or 

altogether to omit them.”

Dr. Philippe Pinel
physician & psychiatrist 

(1745-1826)



“The young 
physician starts life 
with 20 drugs for 
each disease, and 
the old physician 
ends life with one 
drug for 20 
diseases. ”

William Osler,1891



EMA/FDA





A framework for evaluating good prescribing.

Barber N Qual Saf Health Care 2004;13:450-454
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