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Abstract

Int roduct ion: The persistence of drug-related morbidity and mortalit y of pat ients admit ted to 

hospit al  means scient i f ic cri t eria need t o be ident i f ied for implement ing and evaluat ing 

Pharmaceut ical Care (phC) in a hospital set t ing.

Obj ect ive:  To conduct  a systemat ic review of  t he l i t erature t o ident ify,  select  and analyse 

studies on the implementat ion and evaluat ion of phC in hospitalised pat ients.

Material  and methods: A search for art icles related to clinical pharmacy (CP) and phC published 

bet ween 1990 and 2006 was performed using a rest r ict ed search st rat egy combining al l 

descriptors. The databases searched were Medline, Embase, Drug & Pharmacology and Cochrane 

Library.  Original and review art icles,  available in English or Spanish,  describing CP and phC 

programmes which had a part icipat ing pharmacist  and were carried out  on hospitalised pat ients 

were selected.

Resul t s:  Sixt y-six art icles were found,  of  which 49 (74.2%) were included and 17 (25.8%) 

excluded. 15 (22.7%) regarding the integrat ion between CP and phC in hospitals were selected, 

as well  as 18 (27.3%) on implement ing phC and 16 (24.2%) related t o t he evaluat ion of  phC 

programmes.

Conclusions: In the studies described, pharmacists have managed to incorporate phC programmes 

in t he care act ivit ies of  pharmacy services.  Ef fort s t o unify CP and phC crit eria should be a 

common plan for the future in this profession. Patients treated must obtain speciic health 
beneits from phC and medical institutions must recognise they have beneicial effects at a 
reasonable cost .

© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

For more than twenty years, pharmacy services have been 
est abl i shed al l owing reciprocal  i nt ervent i on of  t he 
pharmacist  as pharmacotherapy has constant ly developed.1 
However,  t here are numerous published studies that  show 
t hat  many admissions t o hospit als, 2,3 emergencies, 4,5 and 
health problems during admission are due to the medicat ion 
given t o pat ient s. 6,7 It  is essent ial  f or  pharmaceut ical 
servi ces t o cont i nue evol vi ng t owards a heal t hcare 
perspect ive, as preventable morbidity and mortality related 
t o drug dispensing are st i l l  unresolved. 8 Therefore,  it  is a 
priorit y t o implement  a pharmaceut ical care programme 
(phC) in hospit al unit s,  consist ing of  st rategies devised in 
this f ield, to obtain bet ter drug therapy results.9 To provide 
this solut ion,  pharmacist s have been incorporat ing phC in 
t he design,  implement at ion and opt imisat ion of  hospit al 
pharmaceut ical services, alongside concepts of cont inuous 
improvement  and qual i t y assurance. 10,11 Such int egrat ed 
clinical act ions by pharmacists have led to pharmacological 
t reatment  being opt imised in the pat ients they serve every 
day, regardless of the care set t ing.12,13

As a result , phC programmes have increased and developed 
in recent  years in dif ferent  care f ields in many count ries. 
However, in many cases, phC has lost  it s focus as a clinical 
pract ice for evaluat ing and monit oring drug t herapy as a 
way to improve or achieve health outcomes that  depend on 
the part icular needs of the pat ient . Many programmes have 

Revision sistemática sobre la implantación y la evaluación del seguimiento 

farmacoterapéutico en pacientes hospitalizados

Resumen

Int roducción: La persistencia de la morbimortalidad relacionada con la farmacoterapia del pa-

ciente ingresado hace necesario identiicar evidencia cientíica sobre la implantación y evalua-

ción del seguimiento farmacoterapéutico (SFT) a nivel hospitalario.
Obj et ivo: Realizar una revisión sistemática de la literatura para localizar, seleccionar y analizar 
estudios sobre la implantación y evaluación del SFT en pacientes hospitalizados.
Mat erial  y mét odos: Se realizó una búsqueda de artículos relacionados con la farmacia clínica 
(FC) y el SFT publicados entre 1990 y 2006, mediante una estrategia de búsqueda restringida 
combinando todos los descriptores. Las bases de datos consultadas fueron Medline, Embase-

Drug & Pharmacology y Cochrane Library. Se seleccionaron artículos originales y revisiones que 
describían un programa de SFT y de FC, que contaban con la participación del farmacéutico, 
que se hubieran efectuado en pacientes hospitalizados y que estuvieran disponibles en inglés o 
español. 

Result ados: Se localizaron 66 publicaciones, incluyendo 49 (74,2%) y excluyendo 17 (25,8%). Se 

seleccionaron 15 (22,7%) sobre la integración entre la FC y el SFT en el ámbito hospitalario, 18 
(27,3%) respecto a la implantación del SFT y 16 (24,2%) relacionadas con la evaluación de pro-

gramas de SFT.

Conclusiones:  En los estudios descritos, los farmacéuticos han logrado incorporar el SFT a las 
actividades asistenciales de los servicios de farmacia. Aunar esfuerzos para uniicar los criterios 
de la FC y el SFT debe ser un plan para un futuro común en esta profesión. Del SFT, los pacientes 
atendidos deben obtener resultados en salud concretos y las inst ituciones hospitalarias deben 

reconocer sus efectos beneiciosos respecto a unos costes razonables.
© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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lost  sight  of the fact  that  it  is a process focused on pat ient  
care, and must  be implemented by a method with a logical 
sequence which is systemat ic, cont inuous and documented. 
Drug t herapy must  be moni t ored and evaluat ed by a 
standardised methodology to allow phC to be implemented. 
Using a syst emat ic procedure provides f or  consist ent  
per f or mance.  St andar di sed met hods and speci f i c 
documentat ion provided for each pat ient  provide not  only a 
record of the care process, but  allow other pharmacists and 
other healt h t eam members t o promote cont inuit y in t his 
type of care.14

There is evidence t hat  phC is able t o promote both t he 
improvement  of health care for pat ients, with its consequent  
heal t h benef i t s,  and st rat egies aimed at  developing t he 
abi l i t ies and ski l l s of  pharmacist s and physicians,  who 
evaluate the overall quality of pharmacotherapy.15 However, 
t his does not  provide convincing evidence of  changes in 
health outcomes, as it  is distorted by other pharmaceut ical 
intervent ions which are not  oriented towards pat ient  care; 
therefore, the ef fect iveness and ef f iciency of  phC has not  
been conclusively shown. 

Therefore, a systemat ic review of the literature is needed 
to ident ify, select  and analyse scient if ic evidence to help in 
underst anding t he possibi l i t i es of  implement ing and 
evaluat ing phC in hospital unit s.  The purpose is to make a 
crit ical analysis of exist ing literature to provide theoret ical 
and pract ical  suppor t  f or  t he development  of  phC in 
pat ients.
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Objectives

To systemat ically review the published scient if ic l iterature 
on the implementat ion and evaluat ion of phC in hospitalised 
pat ients with regard to the following:

●  Integration between clinical pharmacy (CP) and phC caring 
for hospitalised pat ients.

●  Methods, procedures and programmes used for 
implementat ion of phC for admit ted pat ients.

●  Evaluation of phC from the perspective of effectiveness, 
eff iciency and care pract ice research.

Materials and methods

A syst emat i c revi ew of  sci ent i f i c l i t erat ure on t he 
implementat ion and evaluat ion of phC programmes within a 
hospital environment  was performed. Studies dealing with 
the integrat ion between CP and phC in the care of inpat ients 
were also ident if ied. A search for art icles relat ing to CP and 
phC, published between 1990 (the year of publicat ion of the 
concept  of Pharmaceut ical Care16) and 2006, was conducted. 
The dat abases searched were Medl ine,  Embase-drug and 
Pharmacology and the Cochrane Library.  MeSH terms were 
chosen t hat  were t he most  appropr iat e descr ipt ors: 
Programme evaluat ion,  met hods,  research,  economics 
analysis, pharmaceut ical services. Keywords direct ly related 
t o phC whi ch wer e not  MeSH t er ms wer e chosen: 
Pharmaceut i cal  Care,  Cl inical  Pharmacy,  Drug rel at ed 

probl em,  Impl ement at i on,  hospi t al .  A l imi t ed search 
st rat egy was performed,  combining al l  descript ors using 
Boolean operators as follows:

  Methods

Pharmaceut ical Care  Implementat ion 

  Programme Evaluat ion

Clinical Pharmacy AND  AND Hospital

  Economic analysis

Pharmaceut ical Services 

  Research

Then, independent ly of the databases, specialist  j ournals 
on t he subj ect  were consul t ed,  such as t he Aust ral i an 

Journal  of  Hospit al  Pharmacy, 17 At ención Farmacéut ica, 18 
t he Canadian Journal  of  Hospi t al  Pharmacy, 19 Farmacia 

Hospi t alar ia, 20 Pharmaceut ical  Care España, 21 Revist a de 

Calidad Asistencial,22 and Seguimiento Farmacoterapéut ico.23 
Informat ion from specialist  books on phC was included24 as 
well as pharmacotherapy. 25,26 Original art icles and reviews 
that  met  the following criteria were selected:

1)  Those describing a phC and/ or CP programme,  eit her 
comparing the two concepts or separately. To be included 
in the review they had to meet  the following condit ions

 i)  For phC programmes, the pat ient  care process had to 
include the following:

  a)  The establishment  of a direct  therapeut ic relat ionship 
with the pat ient .

  b)  Pat ient  assessment  and ident i f icat ion of  heal t h 
problems related to drugs.

  c) Development  of a pharmaceut ical care plan.
  d)  Eval uat i on and cont i nuous moni t or i ng of  t he 

pat ient .
 ii) For a CP programme, it  had to include:
  a)  Est abl ishment  of  a pharmaceut ical  heal t h t eam 

relat ionship benefit t ing the pat ient .
  b)  Implement at ion of  any cl inical  act ivit y al t ering a 

pat ient ’s health outcomes.
  c) Assessment  and monitoring of the pat ient .
2) Those involving the pharmacist .
3) Those implemented on pat ients admit ted to a hospital.
4) Those found in English or Spanish.

Select ion was performed independent ly by two researchers 
and dif ferences resolved by consensus. The study data were 
imported from the databases for their select ion, ext ract ion 
and analysis.  The cont ent s were processed using t he 
programme Reference Manager Professional Edit ion, version 
11.0.0.

Results

After performing t he search,  66 art icles were located,  of 
which 49 (74.2%) were included and 17 (25.8%) excluded. 
Those excluded are found in Appendix. Based on the f indings 
in t he 49 selected studies,  it  was necessary to form study 
groups and subgroups for t he ext ract ion,  descript ion and 
analysis of  t he informat ion.  Figure shows the dist ribut ion 
and classif icat ion of the art icles found.

Integration between Clinical Pharmacy  
and Pharmaceutical Care in Hospital Settings

Fif teen studies and reviews (22.7%) were selected to study 
t he int egrat ion bet ween CP and phC in t he hospi t al 
set t ing.27-41

Wang et  al 41 est abl i shed t hat  t he cont r i but i on of 
pharmacist s in t he heal t h care of  hospi t al ised pat ient s 
showed a healthcare cost  containment  and an improvement  
in the qualit y of pharmacotherapy in hospital units. In fact , 
pharmacist  int ervent ion in t he st udies of  Mut nick et  al 31 
and Suseno et  al39 demonst rated a reduct ion in costs during 
hospit al isat ion and resolved drug t herapy problems t hat  
were af fect ing the qualit y of  l ife of  pat ients admit ted.  As 
Milloning et  al33 and McCreadie et  al32 established, clinical 
pharmacist s use dat a f rom pat ient s’  hospi t al  records 
(medical  hist ory,  medicat ion prof i les,  et c. ),  t o provide 
inf ormat ion t o help in t he pharmacot herapy decision-
making of  cl inicians.  Tabish et  al 40 conf irmed that  CP had 
act ively promoted the integrat ion of  t he pharmacist  wit h 
the medical team and the implementat ion and cont rol of  a 
ser i es of  anal yt i cal  processes,  bot h f or  moni t or i ng 
pharmacol ogi cal  t reat ment s and f or  conduct i ng t he 
pharmacokinet ic determinat ions required for some drugs, 
especial ly t hose wit h a narrow t herapeut ic margin.  From 
these studies,  t he result s of  Bj ornson et  al27 and Morrison 
et  al34 are signif icant :  both conf irm the benef it s of  CP by 
proving t heir ef fect iveness at  t he level  of  hospit al  care, 
wit h a signif icant  cont ribut ion t o a bet t er qualit y of  drug 
administ rat ion for hospi t al ised pat ient s.  St ef fen38 also 
discussed the qualit y guarantee component  of  CP. Bosso28 
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clearly ref lect s t he sense of  int egrat ion bet ween CP and 
phC in cl inical  pract ice.  He insist s t hat  t he int ent ion of 
implement ing phC in hospitals is to take a step forward in 
the pract ice of  pharmacists (by adopt ion of  the philosophy 
and implement at ion in healt h care operat ions) f rom t he 
st ructure and cl inical processes already developed in t he 
pharmacy depar t ment .  Of  t hese st udies,  t hree were 
systemat ic reviews of  the l it erature.  Two were performed 
by Schumock, 36,37 summarising the economic benef it s of  CP 
ser vi ces,  even pr i or  t o t he f or mal  appear ance of 
Pharmaceut ical  Care in 1990.  Meanwhile,  t he systemat ic 
review of Kaboli et  al29 suggested that  future studies should 
be mul t icent re,  have larger sample sizes,  reproducible 
int ervent ions and an ident i f icat ion of  speci f ic pat ient  
factors affect ing improved outcomes from the part icipat ion 
of  clinical pharmacists.

Implementation of pharmaceutical care

Eighteen publicat ions (27.3%) were selected concerning the 
implementat ion of  phC.  Three subgroups were formed from 

this group to address three different  themes: methods used, 
procedures and/ or programmes in Spain or English speaking 
count ries.

Five reviews24,26,42-44 were devot ed t o descr ibing phC 

met hods (7.6% of the total) used in Spanish hospitals. Spain 
has used the US method proposed by Cipolle (1998)24 of  the 
t hen Minnesot a Pharmaceut ical  Care Proj ect ,  which was 
updat ed in 2004 in t he Pharmaceut i cal  Care Pract i ce 
book.26 A modif icat ion of  the SOAP approach is also used to 
perform phC, which was f irst  published by Kradj an et  al43 
and later revised by Cornell i et  al. 42 In Spain,  Silva-Cast ro 
et  al44 modified the Dáder method to the peculiarities of 
phC in hospi t al ised pat ient s.  Table 1 summar ises and 
compares t he st ages of  t he care process regarding phC 
standards.

Six art icles on st andard phC procedures implement ed in 

hospi t als (9.1%) were select ed.  Several procedures have 
been proposed for standardising this pharmaceut ical care 
pract ice: in the United States,45 Canada46,47, and Aust ralia,48,49 
based on the responsibilit y of pharmacists in implement ing 
individual pat ient  care.

To invest igate the possible dif ferences in the deployment  
of  phC bet ween Engl ish-speaking count ries and Spain in 
t his heal t h care envi ronment ,  7 ar t icles (10.6%) were 
grouped describing phC programmes conducted in Spanish 

hospit als.  Despite the dif ferent  approaches adopted f rom 
the interpretat ion of  t he concept  of  Pharmaceut ical  Care 
and it s various applicat ions, various phC programmesa have 
been implement ed in hospit al  unit s in Spain. 50-56 Table 2 
compares t he procedures int roduced in cert ain Spanish 
hospitals.

Evaluation of pharmaceutical care programmes

In pract ice, various studies in hospitals have shown that  phC 
is effect ive and also eff icient .

Sixt een art icles evaluat ing phC programmes57-72 were 
evaluated (24.2% of total). In turn, different  subgroups were 
f ormed accordi ng t o di f f erent  st udy subj ect s:  phC 
effect iveness, eff iciency and research. 

Five art icles were analysed (7.6% of  t ot al ) regarding 
t he ef f ect iveness of  t he phC. 57-61 In t his regard,  st udies 
such as Holdf ord57 measured t he ef f ect  according t o 
cl inical  out comes,  such as length of  stay,  t ransfers t o ICU, 
hospi t al  mort al i t y and readmission wi t hin 30 days.  Lee 
and McPherson58 checked t hat  t he recommendat ions of 
pharmacist s posi t ively inf luenced heal t h out comes for 
pat ient s,  not  only due t o associat ing heal t h problems 
w i t h  t h e  m e d i c a t i o n  b u t  a l so  f o r  m o d i f y i n g 
pharmacot herapy recommendat i ons.  Smyt he et  al 60 
implement ed and evaluat ed a phC programme in an 
int ensive care unit .  They conduct ed a cohort  st udy wit h 
an int ervent ion group of  152 pat ient s,  moni t ored over 
t wo mont hs,  which reduced t he appearance of  drug side 
ef fect s and reduced the average hospital stay by 1.2 days. 
They est abl ished signif icant  dif ferences in favour of  phC 

Figure 1 Breakdown of  st udies found.  CP indicates cl inical 

pharmacy; phC, Pharmaceut ical Care.

66 articles located

3 (4.5%) unable to find complete text

63 (95.5%) articles reviewed

 14 (21.2%) did not comply with criteria

– 9 (13.6%) were outpatient phC programmes 
                   (ambulatory, external or community
                   pharmacy)

– 5 (7.6%) were not phC programmes in hospitalised 
  patients or were a different intervention 
  programme for C

49 (74.2%) complied with inclusion criteria

15 (22.7%) Integration between CP and phC

 
18 (27.3%) Implementation of phC

– 5 (7.6%) phC methods used in Spanish hospitals

– 6 (9.1%) Standardised phC procedures 
 in English-speaking hospitals

– 7 (10.6%)  phC programmes in Spanish hospitals

16 (24.2%)  Evaluation of phC
– 5 (7.6%)  phC effectiveness studies
– 7 (10.6%)  Studies and reviews of phC efficiency
– 4 (6.1%)  phC research reviews

aA sl ight l y di f f erent  t erm i s used f or  t he names of  t hese 
programmes (in Spanish “ At ención Farmacéut ica” ). However, after 
reviewing the studies, they are interpreted to refer to procedures 
that  correspond to phC or Pharmaceut ical Care programmes.
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f or  hospi t al  st ay durat ion and readmissions requi r ing 
t reat ment ,  wi t h signi f icant  improvement s f or pat ient s 
receiving phC when compared wit h t hose not  receiving it .  
Also Varma et  al61 establ ished signif icant  improvements in 
readmissions requiring t reatment .  Moreover,  in t his study, 
t he qual i t y of  l i fe relat ed t o heal t h was measured via a 
general  quest i onnai re (SF-36® Heal t h Sur vey)  and a 
specif ic quest ionnaire for heart  fai lure (MLHF-Minnesot a 

Li vi ng wi t h Hear t  Fai l ur e quest i onnai r e) ,  which al so 
considered measures regarding medicat ion knowledge 
and adherence t o pharmacot herapy.  In t his st udy,  t he 
intervent ion group scored higher in t he 8-dimensional SF-
36,  indicat ing t hat  t he qual i t y of  l i f e was not  af fect ed 
negat ively.  However,  signif icant  di f ferences were found 
only in physical  f unct ion (at  9 and 12 mont hs),  social 
funct ion (at  12 mont hs) and ment al  heal t h (at  9 and 12 
mont hs) .  Regar di ng knowl edge and adher ence,  no 
signif icant  di f ferences were found bet ween t he cont rol 
and int ervent ion groups.  Resul t s publ ished by St rand et  
al, 59 regarding impact  on the care of  2,985 pat ient s is also 
notable.  11,626 documented encounters were made wit h 
the pharmacist .  16,312 clinical condit ions were evaluated, 
of  which 5,166 (32%) improved by ident ifying and solving 
heal t h problems relat ed t o medicat ion.  Moreover,  9,134 
(56%) of  t hese cl inical  condi t ions showed no change in 
heal t h st at us whi l e receiving phC,  which means t hat  
pat ient s’  heal t h st at us regarding chronic condi t i ons 
remained stable. 

As regards phC ef f iciency,  we selected various studies and 
reviews (7 art icles, 10.6% of total).62-68

Et emad et  al 63 showed t hat  phC reduces cost s during 
hospit al isat ion,  and resolves heal t h problems relat ed t o 
medicat ion,  which were diminishing t he qualit y of  l i fe of 
pat ient s admit t ed.  Similarly,  Nesbit  et  al66 concluded that  
t his leads t o a decrease in healt h care cost s and improved 
t he qual i t y of  t he pharmacot herapy.  Gandhi  et  al 64 
conducted a cohort  st udy of  pat ient s in t he coronary care 
uni t  of  a uni ver si t y hospi t al  where t hey sought  t o 
det ermine t he cl i ni cal  impact  of  cl i ni cal  pharmacy 
services in t he direct  cost s of  drugs,  and est imat ed t he 
r educt i on i n t ot al  cost  f or  dr ugs associ at ed w i t h 
pharmaceut ical intervent ion.  They found that  t he average 
cost  of  medicat ions per pat ient  in t he cont rol  group was 
US$ 374.05,  whi le in t he int ervent ion group i t  was US$ 
233. 74 (P<. 05) .  Wei dl e et  al 68 document ed 68, 000 
int ervent ions made by 45 pharmacist s.  Of  t hese,  90% 
af f ect ed t he qual i t y of  t he t herapeut ic process;  cost s 
during the survey reduced by US$ 374,000 to US$ 783,000. 
Smyt he et  al 60 also evaluat ed cost s and est abl ished t hat  
t he decrease in t otal drug cost  was US$ 6,534.53 wit h t he 
annual proj ected savings est imated t o be US$ 42,474.45. 
McMul l i n et  al 65 evaluat ed t he impact  of  phC in cost  
savings for pat ients in internal medicine and the intensive 
care unit ,  and a prospect ive cohort  st udy was performed. 
In t he intervent ion group,  t he pharmacist s contacted t he 
doctors t o carry out  t heir recommendat ions,  while in t he 
cont rol  group t hey were observers.  Pat i ent s i n t he 
intervent ion group had an average medicat ion cost  lower 
t han t he cont r ol  gr oup (P<. 001;  cont r ol  US$ 73. 7, 
i nt ervent ion:  US$ 43. 5).  There were no st at i st i cal l y 
signif icant  dif ferences in t he durat ion of  stay,  30-day rate 
of  readmission and mort al i t y,  probably because t hese 

were not  measures of  ef f ect s t hat  coul d be rel at ed 
excl usi vel y wi t h dr ug t her apy pr obl ems.  In Spai n, 
Climente-Martí and Jiménez62 conduct ed a cost -benef i t  
st udy t o descr i be t he met hodol ogy,  c l i n i cal  and 
pharmacoeconomic outcomes of  pharmacist  intervent ions 
for hospi t al ised pat ient s.  The savings were US$ 70,939 
wit h t he reduced cost  being US$ 49,402.  The cost / benef it  
rat io was 3.7:  1,  and return on investment  was 268.7%.

For phC research,  four reviews were select ed (6.1% of 
total).69-72

In 1998, Kennie et  al71 reported the need to improve the 
qualit y of  research and clarify the descript ions of  phC as a 
care process to evaluate it s clinical and economic impact . 
In 2005,  Rangel et  al 72 conduct ed a syst emat ic review of 
the current  state of pharmaceut ical care research including 
studies publ ished between 1999 and 2004 in hospit al and 
communi t y pharmacy;  t he resul t s were very simi lar t o 
t hose previ ousl y descr i bed by Kenni e et  al . 71 They 
concluded t hat  t he met hodology of  t he work should be 
mor e r i gor ous,  t hey r ecommended obser vat i onal , 
pr ospect i ve,  mul t i cent r e st udi es t o measur e t he 
ef fect iveness and ef f iciency of  t hese care act ivit ies.  The 
work would measure qualit y of  l ife related to the health of 
pat ient s (for example,  by using quest ionnaires t o assess 
the qualit y of  l ife associated with health) and the degree 
of  sat isfact ion t hey receive f rom t hem,  as wel l  as using 
universal ly accept ed met hods t o increase st udy qual i t y. 
The f indings of  t he syst emat ic review by Beney et  al 72 
regarding concerns about  t he ext rapolat ion of  st udies, 
poor def init ion of  int ervent ions and t he absence of  cost  
evaluat ion and pat ient  outcome data alerted pharmacist s 
in al l  care areas.  It  should be not ed t hat  more r igorous 
r esear ch i s needed t o document  t he ef f ec t s of 
pharmaceut ical intervent ions. Although the result s did not  
ref lect  t he care work involved in implement ing phC, they 
were t he start ing point  for improving research seeking t o 
est abl ish t he ef f ect iveness and ef f iciency of  t he care 
process with more certainty.

Discussion

Integration between clinical pharmacy  
and pharmaceutical care in hospitals

As ment ioned by Kabol i29 in his syst emat ic review,  direct  
problems experienced by hospi t al ised pat ient s are not  
resolved in many cases,  as pat ient s cont inue t o suf f er 
health problems f rom using drugs.  As a result  and despite 
CP being implemented in many hospitals,  several quest ions 
are raised by the fact  that  there is st il l  high morbidit y and 
mortalit y related to drugs. At  the same t ime, doubts arise 
over t he degree of  implementat ion of  phC, also intended 
to solve health problems suf fered and derived f rom drugs 
taken.

CP and phC are closely related when put  into pract ice. In 
fact , they ought  to be mutually dependent , as phC provides 
the original purposes for CP, when it  is seen as a professional 
pract ice rat her  t han as an appl ied heal t h science.  In 
addi t ion,  phC descr ibes t he f ormat  f or pharmacist s t o 
coordinate their work around a process focused on pat ient  
care.  phC is t he heal t h care pract ice which is part  of  a 
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philosophy incorporat ing the pat ient  as the cent ral focus. 
This comprehensive and holist ic vision of health and pat ient  
promot es an ent i re phi l osophy of  act ion seeking t he 
part icipat ion of the pharmacist  to obtain specif ic results on 
pat ients and their health. 

The concept  of  CP adds essent i al  cl ar i t y t o t he 
component s of  t he par t i c i pat i on pr ocess f or  t he 
pharmacist s and st rengt hens t he academic plat form of 
phC.  CP is t he basis f or  phC and,  wi t hout  i t ,  i t  i s not  
possible t o assess t he medicat ion according t o necessit y, 
ef f ect iveness and saf et y.  What  changes in t he phC is 
act ive part icipat ion and t he syst emat ic and obj ect ive 
incorporat ion of  t he individual needs of  each pat ient .  CP 
has developed t he drug qual i t y processes f or  pat ient  
improvement ,  but  wit hout  t he integrat ive perspect ive of 
phC,  wit h CP being l imit ed t o processes.  Moreover,  i t  is 
t he vision of  t he pat ient  at  t he cent re of  t he t reat ment  
and t he int egrat ion of  knowledge and ski l ls provided by 
phC t hat  create seamless global care.  It  is clear t hat  t he 
pat ient  should be t he focus of  t he caring pract ice,  and 
al so f or  t he pharmacist .  CP has indeed been set  as a 
t arget ,  alt hough it s primary recipient s are physicians who 
receive informat ion,  document at ion and knowledge on 
t he rat ional use of  medicines. 

In fact , as stated by Hepler,30 CP has defined and developed 
processes to provide the best  quality of care related to drug 
therapy. Current ly these quality systems should be pat ient -
cent red,  cooperat ive and inter-professional.  Thus cl inical 
tasks should be organised around the needs of pat ients and 
direct  results searched for them. Therefore, clinical pract ice 
is no longer an opt ion as t he mainst ream pract ice in t he 
profession.

Nowadays, there are circumstances prevent ing the work 
of  CP being focused towards individualised care processes 
for each pat ient .  Alt hough it  t akes place in some hospital 
services or health care units for outpat ients, dealing direct ly 
with pat ients admit ted in hospitals is not  as easy and does 
not  occur as of t en as in t he communit y pharmacy,  where 
contact  is constant .9 Specialisat ion of care staff  may entail 
t he risk of  losing pat ient  focus and being diverted to care 
models based more on t heoret ical developments t han on 
incorporat ing the pharmacotherapeut ic needs of pat ients in 
normal clinical pract ice.

phC should be enriched with CP to develop the knowledge 
and ski l l s necessary for qual i t y cont r ibut ions f rom t he 
pharmacist .  Also CP has to incorporate phC to understand 
heal t h and drug t herapy as a uni t ,  and t o measure t he 
specif ic result s provided by each of  the processes. Bosso28 
recommends changing CP services to include the following 
phC assumpt ions:

1.  Changing t he focus of  professional  pract ice di rect ly 
towards the pat ient ’s perspect ive. 

2.  The primary obj ect ive of this pract ice should be to obtain 
tangible result s on the health of  one pat ient  at  a t ime, 
which should t ranslate into individual pharmacotherapy 
that  is necessary, effect ive and safe. 

3.  To consider that  the pat ients are not  only the cent re of 
t he process but  should be involved in cl inical decisions 
related to their medicat ion. 

4.  To integrate all cl inical act ivit ies necessary for the best  
result  in one pat ient  at  a t ime. 

5.  The integrat ion of  the pharmacist  with the health team 
should be done via and for the pat ient . 

6.  Establish a pharmacist -pat ient  relat ionship, and with the 
caregiver if  necessary,  t o improve t he healt h out comes 
result ing from pharmacotherapy. 

7.  To provide a systemat ic and cont inuous process of  care 
for each pat ient . 

8.  To support  t he decisions t aken for t he pat ient  in t he 
literature based on scient if ic evidence. 

Therefore,  pharmacist s have much t o of fer in t erms of 
cl inical,  humanist ic and economic out come issues l inked 
with morbidit y and mortalit y associated with medicat ions. 
Unifying CP and phC criteria should be a plan for a common 
future in this profession. 

Implementing pharmaceutical care

Regarding phC met hods,  t he most  import ant  di f ference 
bet ween Phar macot her apy Wor kup© and t he SOAP 

approach© is t he rat ional process undertaken by t he care 
worker in the evaluat ion of  pharmacotherapy (as ref lected 
by dif ferences in t he documentat ion).  Basical ly,  t he most  
relevant  dif ferences are in t he sequence of  t he analysis, 
t he det ect ion of  drug-relat ed problems and in making 
c l i n i cal  dec i si ons.  Ci pol l e  e t  al 26 p r oposed t he 
Pharmacot herapy Workup©,  which is a process of  analysis 
and decision-making designed speci f ical l y t o evaluat e 
drug t herapy,  whereas Cornel l i  et  al 42 used t he SOAP 

approach© which is a process used by ot her heal t h care 
workers t o solve cl inical  problems.  In t he f i rst  met hod, 
drug-related problems are ident if ied as a result  of  healt h 
problems associat ed wi t h t he medicat ion,  whi le in t he 
second method the exist ing healt h problem is t reated l ike 
any ot her cl inical  event .  This is because t he problem is 
t reat ed pr imar i l y as a heal t h problem,  which may be 
because of  t he drug used,  t he whole regime or even cost . 
The Dáder  met hod,  which is modi f ied according t o t he 
hospi t al  pat ient  phC met hod37 i s more simi l ar  t o t he 
Pharmacot herapy Workup© t han t he SOAP approach© in 
t he rat ional  process of  decision making.  They are also 
simi l ar  in t he pharmacot herapy evaluat ion,  which i s 
per f ormed by consi der i ng t he heal t h i ssues of  t he 
medi cat i ons used i n t r eat ment ,  unl i ke t he SOAP 

approach©.  However,  t he form of  assessment  is dif ferent  
because t he Phar macot her apy Wor kup© consi der s 
adherence as a separate category in t he evaluat ion.  This 
cat egory refers t o sit uat ions where t he pat ient  is unable 
or unwil l ing t o t ake t he medicat ion properly and must  be 
evaluated at  t he end because,  it  is explained,  it  leads t o 
a f ai l ure of  t he regime even i f  i t  compl ies wi t h t he 
indication, effectiveness and safety. The Dáder method 
does not  have t hi s cat egor y,  as i t  consi der s t hese 
sit uat ions as causes of  quant it at ive inef fect iveness when 
taking lower doses than established, quant it at ive unsafety 
when taking more doses than recommended, an unt reated 
healt h problem when no dose is t aken and an unnecessary 
drug ef f ect  when a medicine no longer needed is st i l l 
being t aken.  Unl ike t he Pharmacot herapy Workup© and 
t he SOAP approach©,  t he Dáder  met hod has a speci f ic 
phase t o ensure t he review of  scient i f ic evidence suit ed 
to t he circumstances of  t he pat ient  (study phase).  Finally, 
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regarding the plan of  act ion,  t he three methods are based 
on observing t he result s of  pharmaceut ical int ervent ions 
t hrough cl i ni cal  var i abl es t hat  ref l ect  whet her  t he 
pursued pharmacot herapy obj ect ives have been reached 
or not . 

Regardless of the method used, the most  important  thing 
is t o develop a rat ional  organised sequence t o properly 
ident i f y and resolve heal t h problems associat ed wi t h 
drugs. 

As f or  t he di f f erences bet ween t he pr ocedur es f or 

conduct ing phC,  i t  must  be st ressed t hat  t he procedures 
proposed by t he ASHP Guidel ines45 and Naumann and 
Tsuyuki47 do not  require a pharmaceut ical int erview wit h 
t he pat ient  and are “ f lexible”  regarding obt aining t he 
pharmacot herapy record.  Thi s may l ead t o a l ot  of 
medi cal  hi st ory dat a being t aken f rom t he hospi t al 
comput er  syst ems wi t hout  est abl ishing a pharmacist -
pat ient  relat ionship,  which is fundament al  for phC.  The 
procedure proposed by Naumann and Tsuyuki47 st ress t he 
importance of  being consult ed as t he doctors “ make their 
rounds” .  This is now essent ial  t o being considered a part  
of  t he healt h t eam.  The procedure suggest ed by Simioni 
and Br ien49 emphasises t he need t o include phC not es 
w i t h i n t he med i cal  r ecor d .  Thi s f ac i l i t at es t he 
communicat ion of  individual  resul t s in t he phC.  The US 
procedure emphasises est abl ishing pharmacot herapeut ic 
aims wi t h t hei r  respect i ve st rat egies,  i ncl uding t he 
pat ient  and t he members of  t he heal t h t eam.  Any phC 
procedure t o perform must  be based on a pharmacist -
pat ient  t herapeut ic relat ionship.  Developed according t o 
t he needs of  t he pat ient ,  t his relat ionship determines t he 
capaci t y of  care t o be provided t hroughout  t he care 
process.

Among phC programmes in Spanish hospi t als,  t here are 
several dif ferences that  must  be analysed:

●  In the five programmes, the information is obtained from 
medical records plus other hospital or pharmacy service 
records (drug prof iles). It  is clear only in the Silva-Cast ro 
et  al 56 and Campos-Vieira et  al 50 st udies t hat  speci f ic 
pharmaceut ical interviews were done during phC and that  
t he pharmacist s est abl ished a di rect  and permanent  
relat ionship with pat ients during hospitalisat ion. 

●  Regarding sources of  pat ient  cl inical informat ion,  other 
pharmacy processes (pharmacotherapeut ic prof iles) are 
used as wel l  as t hose prepared by ot her heal t h t eam 
members (from the hospital computer system and medical 
records).  The impor t ance of  using t hese sources i s 
undeniably important ,  however,  it  is essent ial t hat  t hey 
consist  of  pharmacot herapy informat ion sources which 
ref lect  result s f rom the whole care process provided by 
pharmacists for each of the pat ients in their care. 

●  Therapeutic monitoring linked to the drug distribution 
system described by Farré et al54 is a general healthcare 
act ivity which makes use of every clinical unit  depending 
on the working st ructure established with the pharmacist  
in charge of  t he uni t  dose drug dist r ibut ion syst em 
(UDDDS). 

●  Performance of  t he programme by a single consul t ant  
pharmacist  described by Jiménez and Climente-Martí55 is 
a more special ised consult at ion t ype model leading t o 
more speci f ic int ervent ions.  This wi l l  benef i t  only a 

certain number of  pat ients,  although they may be those 
who most  need it .  

●  There are differences both in the concept of medication-
r el at ed pr obl ems and t hei r  cl assi f i cat i on.  Usi ng 
di f f erent  classi f icat ions may hamper compar ison of 
resul t s and pharmaceut ical  int ervent ions may have 
di f f erent  approaches.  The programmes descr ibed by 
Carmona et  al 52 and Jiménez and Climente-Martí55 
evaluat e problems relat ed wit h medicat ion according 
t o t heir gravit y. 

●  There are various concepts of pharmaceutical and 
pharmacist  intervent ion; a number of studies use different  
names t o refer t o t he same concept .  However,  in other 
cases,  pharmaceut ical act ivit ies refer t o t he process of 
using drugs wi t hout  f ocusing on measures aimed at  
changing t he out come of  pharmacot herapy in cl inical 
t erms,  as i s st r i ct l y t he case f or  pharmaceut i cal 
intervent ions. For phC, pharmaceut ical intervent ion refers 
to the pharmacist  t rying to improve the clinical outcome, 
achieved af t er  t he use of  drugs,  by modi f ying some 
characterist ic of  t he t reatment  t he pat ient  is t aking or 
t he condit ions surrounding it .  This act ion is part  of  t he 
plan agreed with the pat ient  and the health team to fulf il 
the pharmacotherapy obj ect ives. 

●  Regarding the evaluation of the intervention, the approval 
of  t he heal t h t eam and gravit y are t aken int o account  
when measuring cl inical  impact .  None of  t he st udies 
makes it  clear how the pharmacotherapy obj ect ives were 
assessed or the act ion plan cont inued. 

Baena73 comment ed on some of  t he met hodological 
di f f icul t ies relat ed t o t he implement at ion of  phC,  and 
referred to slight  dif ferences in the def init ion and method 
of the care process regarding what  was being measured. He 
suggested that  it  is not  j ust  about  different  definit ions being 
used for the same procedure (which is somet imes done), as 
t his would most l y be i r relevant  because i t  would be 
correct ed wit h appropriat e specif icat ion;  t he problem is 
when di f f erent  t hings are being measured or di f f erent  
methods used within the same art icle.  There should be an 
ef f or t  t o cl ar i f y t he def i ni t i ons worked wi t h (being 
measured).  This would lead to the “ same language”  being 
used, and would make it  easier to compare results and make 
progress with the research. In any event ,  the programmes 
analysed in t his sect ion were inst rument al in developing 
pharmaceut ical care work in Spanish hospit als,  and have 
brought  phC care act ivit ies int o pharmacy services.  Now 
t here is a need for t his t o become a cont inuous,  more 
permanent  and more extensive care process, which may be 
t he l ink t hat  t he vision and pr ior i t y of  t he pat ient  can 
provide. 

Evaluation of pharmaceutical care programmes

phC should demonst rat e i t s ef f iciency wit hin t he heal t h 
system to be considered as a new viable health technology.74 
Several  of  t he st udies descr ibed have est abl ished t he 
economic impact  of  pharmaceut ical  int ervent ions in 
hospitals. These assessments have been specif ically targeted 
at  t he economic evaluat ion of  CP services, 36,37 but  do not  
specif ically refer to phC programmes as a pat ient -cent red 
care process. 
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Despit e t he evidence described in t his sect ion for t he 
ef fect iveness and ef f iciency of  care at  t he hospital level, 
t he Cochrane review by Beney et  al69 referring to the role 
of  pharmacist s in pat ient  care,  concluded t hat  t here are 
doubt s about  t he ef f i ciency due t o t he di f f i cul t y of 
ext rapolat ing result s,  poorly def ined intervent ions and the 
scarce assessment  of  cost s and pat ient  out comes.  In 
addi t ion,  t he Si lva-Cast ro et  al 75 t echnical  report  also 
concluded that  evidence to demonst rate the ef fect iveness 
of  phC programmes in hospitals has not  yet  been provided, 
agreeing wit h t he Cochrane review wri t t en by Beney et  
al. 69 It  is clear t hat  t he studies published in this t echnical 
report  have met hodology l imi t at ions t hat  prevent  any 
decisive conclusions about  t he ef f iciency or ef fect iveness 
of  programmes for pat ient s.  From t he point  of  view of 
measuring the ef fects and costs,  t he methodology used in 
t he reviewed st udies shows t hat  measurement  of  t he 
cl inical  impact  on pat ient s who received phC is st i l l  an 
unexp l or ed  ar ea. 76, 77 Ther e f or e ,  r egar d i ng t he 
i mpl ement at i on of  phC,  t her e i s a need t o r evi ew 
met hodological aspect s of  previous st udies and est abl ish 
areas for improvement  in future research and of  ef f iciency 
studies for this care pract ice. 

Even if  the results seem disappoint ing, it  should be made 
clear that  t he obj ect ives of  t he published studies were to 
describe the implementat ion of phC, and not  to assess it  by 
measuring effect iveness (which involves evaluat ion of health 
out comes78)  or  ef f i ci ency (whi ch i nvol ves economic 
evaluat ion studies for the pharmaceut ical care process79).  
Learning from those who have implemented phC may help 
in alert ing care workers to the errors made previously and 
advances to be incorporated. 

In Spain,  t here are probabl y not  as many st udi es 
publ ished as programmes t hat  exist .  This is ref lect ed in 
t he l imit ed scient if ic output  on t he professional pract ice 
determined by Rangel et  al, 72 who state that  only 4% of the 
pub l i cat i ons cover ed i n  a syst emat i c  r ev i ew  of 
pharmaceut ical care research can be considered. They also 
st at e t hat  t he r esu l t s of  f ur t her  st ud i es of  i t s 
implement at ion in our  envi ronment  would be needed 
before any changes to this care pract ice in our own health 
condit ions.  Baena73 commented on t he systemat ic review 
of  Rangel et  al72 and commented t hat  increased rigour in 
t he st udy met hod is t he only component  missing t o give 
t he f inal  support  for t he ef f iciency and ef fect iveness of 
phC. He added that  good interpretat ion of  result s f rom the 
f ield work carried out  cannot  be obtained if  t hey have no 
common denominat or  wi t h respect  t o t he research 
met hodology bases.  He also reit erat ed t hat  at  t his t ime 
where scient if ic evidence is the criterion for making health 
decisions on t he use of  a par t i cular  t echnology,  i t  i s 
obl igat ory t o seek demonst rat ion of  t he ef fect iveness of 
pharmaceut ical intervent ion in pat ients.  And also, so that  
doubts over the abilit y of  the technology to improve health 
care qual i t y shoul d not  be rai sed i n t he rest  of  t he 
healt hcare t eam. There are two reasons why t his may be 
the case: 

1.  The limited scient if ic output  about  a professional pract ice 
such as phC, as it  is lit t le more than 15 years old. It  may 
be that  the slow penet rat ion of phC research within the 
Spanish health system may be inevitable.73

2.  The implementat ion of phC in hospital pat ients has taken 
place in cont rolled condit ions under the coordinat ion of 
hospital and pharmacy services with specif ic experience 
in the provision of  cl inical services. Current ly there are 
st udies wit h great er met hodological  r igour t hat  have 
compared i t  wi t h t he al t ernat ive of  “ not  performing 
phC” .  The fol lowing st ep must  be t o compare i t  wit h 
anot her  phar maceut i cal  i nt er vent i on,  such as a 
programme of  i nt ensi ve pharmacovigi l ance,  drug 
monitoring, among others, within the CP f ield.76 

For t hese reasons it  may be logical t hat  t hese t ypes of 
st udy have not  yet  been publ ished (perhaps t hey are 
current ly being done) and t hat  many inst i t ut ions have 
decided to implement  phC based on studies such as Smythe,60 
Varma, 61 Gandhi, 64 and McMull in65 which demonst rate that  
this care process offers benefits to pat ients. 

Thi s phenomenon has happened i n ot her  areas of 
health,  such as the implementat ion of  health technologies 
and heal t h programmes t hat  are al ready in place f rom 
t he emergi ng evi dence of  heal t h t echnol ogi es t hat  
demonst rat e t hei r  benef i t s,  in t erms of  ef f ect iveness, 
despit e t heir ef f iciency not  being proven. 74,80 Under t he 
premise of  ensuring pat ient  safet y,  no medical t echnology 
shoul d be i mpl ement ed wi t hout  pr i or  eval uat i on. 
However,  t his is not  always t he case.  Some t echnologies 
are used in pract ice with no good qualit y studies or expert  
advice.  There are cases such as cont rol led uses where 
t echnology i s deployed in a cont rol l ed envi ronment , 
subj ect  t o research or  compassionat e use,  when t he 
t echnology is avai lable f or  si t uat ions where no ot her 
alt ernat ive is available. 81

The challenge for pharmaceut ical care is to move forward 
in implement ing phC,  and apply sui t able met hods t hat  
comply wi t h relevant  et hical  condi t ions t o assess t he 
ef fect iveness and ef f iciency of  t his care process. Pat ients 
cared for t his way must  obtain specif ic healt h out comes, 
and medical  inst i t ut ions must  recognise t heir benef icial 
effects with respect  to reasonable costs. 

Conclusions

A systemat ic review of the literature provided valid scient if ic 
evidence and is an accurate source of technical support  for 
the implementat ion of this care pract ice. Ninety-f ive point  
f ive percent  of the publicat ions located were reviewed and 
74.2% of  t hese met  t he inclusion cri t eria t o ext ract  and 
analyse the informat ion. 

Pharmacist s have much t o of f er  f or  t he cl inical  and 
economic outcomes associated with morbidity and mortality 
related to medicat ion. Efforts to unify the criteria of CP and 
phC should be made for a fut ure common plan for t his 
profession. 

The studies described managed to incorporate phC in the 
care act ivit ies of  t he pharmacy services.  There is now a 
need for a cont inuous, more permanent  and extensive care 
process to form the missing link that  the vision and priority 
of the pat ient  can provide. Pat ients cared for this way must  
obtain specif ic health outcomes, and medical inst it ut ions 
must  recognise t heir benef icial  ef fect s wi t h respect  t o 
reasonable costs. 
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The full text was not found (3 articles)
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hosp i t al  r esi dency r ot at i on.  Can J Hosp Phar m. 
1995;48(2):108-15.
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Hosp Pharm. 1992;45(4):164-6.
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1991;48(8):1704-8.
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(9 articles)
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pat ients with uncontrolled hypertension. Report  of a double-
bl i nd cl i ni cal  t r i al  wi t h ambul at ory bl ood pressure 
monitoring. Am J Hypertens. 2006;19(5):528-33.

2. Gourley DR, Gourley GA, Solomon DK, Portner TS, Bass 
GE,  Hol t  JM,  et  al .  Development ,  implement at ion,  and 
evaluat ion of a mult icenter pharmaceut ical care outcomes 
study. J Am Pharm Assoc (Wash). 1998;38(5):567-73.

3. Godley P, Nguyen A, Yokoyama K, Rohack J, Woodward 
B, Chiang T. Improving hypertension care in a large group-
model MCO. Am J Health Syst  Pharm. 2003;60(6):554-64.

4. Kelso TM, Abou-Shala N, Heilker GM, Arheart  KL, Portner 
TS, Self TH. Comprehensive long-term management  program 
for asthma: effect  on outcomes in adult  African-Americans. 
Am J Med Sci. 1996;311(6):272-80.

5. Malone DC, Carter BL, Bil lups SJ, Valuck RJ, Barnet te 
DJ, Sintek CD, et  al. An economic analysis of a randomized, 
cont rol l ed,  mul t i cent er  st udy of  cl i ni cal  pharmacist  
int ervent ions for high-risk vet erans:  t he IMPROVE st udy. 
Pharmacotherapy. 2000;20(10):1149-58.

6.  Lisper B,  Ni l sson JL.  The ast hma year in Swedish 
pharmacies: a nat ionwide informat ion and pharmaceut ical 
care program for pat ients with asthma. Ann Pharmacother. 
1996;30(5):455-60.

7. Solomon DK, Portner TS, Bass GE, Gourley DR, Gourley 
GA, Holt  JM, et  al.  Clinical and economic outcomes in the 
hypert ension and COPD arms of  a mult icent er out comes 
study. J Am Pharm Assoc (Wash). 1998;38(5):574-85.

8.  Til lman DJ,  Charland SL,  Wit t  DM. Ef fect iveness and 
economic impact  associated with a program for outpat ient  
management  of  acut e deep vein t hrombosis in a group 
model health maintenance organizat ion.  Arch Intern Med. 
2000;160(19):2926-32.

9.  Yanchick JK.  Implement at ion of  a drug t herapy 
monitoring clinic in a primary-care set t ing. Am J Health Syst  
Pharm. 2000;57 Suppl 4:S30-4.

Other activities different from CP or phC  
(5 articles)

1.  Cot e D,  Thickson N,  Oruck J.  Comput er-assist ed 
compounding of  neonat al / pediat ric parent eral  nut ri t ion 
solut ions. Can J Hosp Pharm. 1991;44(5):229-33.

2. Grabowski BS. Pharmacy-based automated medicat ion 
records:  met hods,  appl icat ion,  and a survey of  use.  Top 
Hosp Pharm Manage. 1994;14(3):58-72. Review.

3. Müllerová H, Vlcek J. Drug information centre–analysis 
of  act i vi t i es of  a regional  cent re.  Int  J Med Inf orm. 
1997;45(1-2):53-8.

4.  Ray MD,  Aldr i ch LT,  Lew PJ.  Exper ience wi t h an 
automated point -of-use unit -dose drug dist ribut ion system. 
Hosp Pharm. 1995;30(1):18, 20-3, 27-30.

5.  Schwarz HO,  Brodowy BA.  Impl ement at i on and 
evaluat ion of an automated dispensing system. Am J Health 
Syst  Pharm. 1995; 52(8):823-8.
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