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he ASHP national survey of

pharmacy practice in hospital

settings focuses on the role that
pharmacists play in managing and
improving the medication-use sys-
tem. The national surveys are orga-
nized according to six aspects in the
medication-use system: prescribing,
transcribing, dispensing, adminis-
tration, monitoring, and patient edu-
cation. Each year, the survey focuses
on two aspects in the medication-use
system. The 2009 survey represents
the third part in this cycle and ad-
dresses monitoring and patient
education. When combined, the
most recent three surveys represent
a composite picture of the current
role of pharmacists in managing and
improving the entire medication-use
system.

In assessing the role of pharmacists
in patient monitoring and education,
the present study sought to describe
and characterize the trends in phar-
macists’ therapeutic drug monitor-
ing activities, describe the methods
used to monitor adverse drug events

Purpose. Results of the 2009 ASHP national
survey of pharmacy practice in hospital
settings that pertain to monitoring and
patient education are presented.
Methods. A stratified random sample of
pharmacy directors at 1364 general and
children’s medical-surgical hospitals in the
United States were surveyed by mail. SDI
Health supplied data on hospital character-
istics; the survey sample was drawn from
SDI's hospital database.

Results. The response rate was 40.5%. Virtu-
ally all hospitals (97.3%) had pharmacists
regularly monitor medication therapy in
some capacity; nearly half monitored 75% or
more of their patients. Over 92% had phar-
macists routinely monitor serum medication
concentrations or their surrogate markers,
and most hospitals allowed pharmacists to
order initial serum concentrations (80.1%)
and adjust dosages (79.2%). Interdisciplinary
committees reviewed adverse drug events
in 89.3% of hospitals. Prospective analysis
was conducted by 66.2% of hospitals, and
retrospective analysis was performed by
73.6%. An assessment of safety culture had
been conducted by 62.8% of hospitals. Most
hospitals assigned oversight for patient
medication education to nursing (89.0%),
but many hospitals (68.9%) reported that

pharmacists provided medication educa-
tion to 1-25% of patients. Computerized
prescriber-order-entry systems with clinical
decision support were in place in 15.4%,
bar-code-assisted medication administra-
tion systems were used by 27.9%, smart
infusion pumps were used in 56.2%, and
complete electronic medical record systems
were in place in 8.8% of hospitals. The major-
ity of hospitals (64.7%) used an integrated
pharmacy practice model using clinical
generalists.

Conclusion. Pharmacists were significantly
involved in monitoring medication therapy.
Pharmacists were less involved in medica-
tion education activities. Technologies to
improve the use of medications were used
in an increasing percentage of hospitals.
Hospital pharmacy practice was increas-
ingly integrated, with pharmacists having
both distribution and clinical roles.

Index terms: American Society of Health-
System Pharmacists; Computers; Data
collection; Drug use; Medication orders;
Patient education; Pharmaceutical ser-
vices; Pharmacists, hospital; Pharmacy,
institutional, hospital; Quality assurance;
Technology
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(ADEs), characterize external ADE
reporting, and identify patient educa-
tion and counseling activities.

This study also describes the as-
signment of pharmacists to patient
care areas, pharmacists’ participation
on code teams, the status of medica-
tion reconciliation, the implementa-
tion of medication-use-system tech-
nologies, changes in the pharmacy
practice model, the implementation
of standardized i.v. concentrations,
restricted drug distribution pro-
grams, and the accreditation status
of hospitals.

Pharmacy operation data pre-
sented include hours of operation,
square footage allocations, human
resource commitments and turnover,
estimates of national vacancy rates
for hospital pharmacist and phar-
macy technician positions, annual
inventory turnover, and the acquisi-
tion cost of pharmaceuticals.

Methods

The extent to which pharmacists
are involved in the monitoring and
patient education aspects of the
medication-use system was evaluated
using methods similar to those of
past ASHP surveys.'*

Questionnaire development. The
2009 questionnaire was developed
and pretested by using procedures
suggested by Dillman.’ Questions
from previous surveys that pertained
to topics of interest in this survey
were evaluated for clarity and re-
sponse. As with past surveys, data on
hospital characteristics (i.e., number
of beds, U.S. Bureau of the Census
region, ownership, U.S. Bureau of
the Census metropolitan statistical
area status,'® medical school affilia-
tion status) were available in the SDI
Health hospital database." Therefore,
we used the available data rather than
gather these data.

Survey sample. From the SDI
database of 6975 hospitals, a sam-
pling frame of 4898 general and
children’s medical—surgical hospitals
in the United States was constructed.
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Specialty, federal, and Veterans Af-
fairs hospitals were excluded from
this sampling frame. Hospitals were
stratified by size before sampling,
and random samples of hospitals
within these strata were taken to
select the sample of 1428 hospitals.
We sampled 300 hospitals with fewer
than 50 beds to account for histori-
cally lower response rates in hospitals
of this size. We sampled all hospitals
with 600 or more staffed beds (n =
128) to collect data from enough of
these very large hospitals to provide
reliable estimates. Two hundred hos-
pitals were sampled in each of the
other hospital-size categories, as was
done in previous surveys.

In April 2009, each of the 1428
hospitals was called (Reliance Teleser-
vice, Arnold, MD) to verify the name
of the pharmacy director. After elimi-
nating closed hospitals, hospitals that
no longer had pharmacies, hospitals
without a permanent director of
pharmacy, and pharmacies unwilling
to provide the name of the director
of pharmacy, the adjusted sample
consisted of 1364 hospitals.

Data collection. Pharmacy direc-
tors in the sample were contacted
up to a total of six times during the
survey period. An announcement
letter was mailed in May 2009; this
was followed one week later by the
first survey mailing. To increase the
response rate, all respondents were
entered into a drawing for three MP3
players as an incentive to respond
to the questionnaire. Respondents
were offered a choice of completing
a paper survey or an online survey
(Qualtrics, Provo, UT). Two weeks
after the initial survey mailing, re-
minder postcards were mailed. The
surveys were mailed a second time to
nonrespondents in June. The survey
was sent a third time by the United
Parcel Service to the remaining non-
respondents in July. A final telephone
contact was attempted with nonre-
spondents in July.

Data analysis. Each hospital in
the sample was assigned a unique

identification number. This number
allowed the survey response to be
matched with the hospital charac-
teristics in the SDI database. As with
past surveys, data in this report are
presented by categories of staffed
beds to more closely align with the
data presented by the American Hos-
pital Association.'?

Because of the stratified random
sampling procedure, it was neces-
sary to use a design-based analysis."
This technique produces population
estimates that are more accurate than
a method not accounting for the
complex sampling design. Stratified
random sampling also ensured that
the sample was representative of the
population.

Data were entered using SPSS
version 16.0 (SPSS Inc., Chicago,
IL). Data were converted to an In-
tercooled Stata version 8 readable
format (Stata Corp., College Station,
TX) using DBMS Copy version 7
(Conceptual Software, Houston,
TX). All nondesign-based analyses
were conducted using SPSS version
16. All design-based analyses were
conducted using Stata version 8. To
account for the sampling method,
weights were assigned to respondents
to adjust their contribution to the
population estimate. The weight was
19.55 for hospitals with fewer than
50 staffed beds, 10.11 for hospitals
with 50-99 beds, 14.79 for hospitals
with 100-199 beds, 6.85 for hospitals
with 200-299 beds, 4.57 for hospitals
with 300-399 beds, 3.35 for hospitals
with 400-599 beds, and 2.06 for hos-
pitals with 600 or more staffed beds.
The strata were the categories for the
number of staffed beds, and the finite
population correction was the total
number of hospitals in the popula-
tion (4898).

Descriptive statistics were used
extensively. Chi-square analysis and
analysis of variance or regression
was used to examine how responses
differed as a function of hospital
characteristics. The a priori level of
significance was set at 0.05.
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Results and discussion

A total of 553 hospitals submit-
ted usable data for analysis. Of these,
377 surveys (68.2%) were returned
by mail, and 176 responses (31.8%)
were submitted online. The overall
response rate was 40.5%. This re-
sponse rate is substantially higher
than that for most mailed or online
questionnaires’ and is similar to the
response rate for recent national
surveys.'?

Hospital characteristics. Table 1
shows the size, location, ownership,
and affiliation status of the respon-
dents’ hospitals, the nonrespondents’
hospitals, the surveyed hospitals,
and the 4898 general and children’s
medical-surgical hospitals. The
characteristics of the surveyed hos-

pitals are presented to highlight the
complex sampling design used in this
survey. Respondents and nonrespon-
dents statistically differed in regional
location, but these differences are
accounted for in the design-based
analysis.

Medication therapy monitoring.
In virtually all hospitals (97.3%),
pharmacists regularly monitored
medication therapy for patients. In
those facilities where patients were
regularly monitored, 44.6% of hospi-
tals had distributive pharmacists reg-
ularly perform this function, 44.6%
used clinical pharmacists, 65.2%
used integrated clinical-distributive
pharmacists, 13.5% used pharmacy
residents, and 38.3% used student
pharmacists. Pharmacists in larger

hospitals performed medication
therapy monitoring activities more
frequently (p < 0.05). In 2000, 49.2%
of hospitals had distributive phar-
macists monitor medication therapy,
40.6% used clinical pharmacists,
51.3% used integrated pharmacists,
9.4% used pharmacy residents, and
24.5% used student pharmacists. The
use of distributive pharmacists to
monitor medication therapy has de-
clined and the use of other pharma-
cists to monitor medication therapy
has steadily increased over the past
nine years.>'

Approximately one sixth of hos-
pitals had pharmacists monitoring
less than 26% of patients (Table 2).
Nearly one quarter of hospitals had
pharmacists monitor 26-50% of

Table 1.
Size, Location, Ownership, and Affiliation of Respondents’ Hospitals®
Respondents Nonrespondents Surveyed Population
Characteristic n %" n %® n %° n %"
All hospitals 553 40.5 811 59.5 1364 100 4898 100
No. staffed beds?
<50 85 30.4 195 69.6 280 20.5 1662 339
50-99 72 393 111 60.7 183 134 728 14.9
100-199 73 38.2 118 61.8 191 14.0 1080 22.0
200-299 93 46.5 107 53.5 200 14.7 637 13.0
300-399 82 42.7 110 573 192 14.1 375 7.7
400-599 86 446 107 55.4 193 14.1 288 5.9
>600 62 49.6 63 50.4 125 9.2 128 2.6
Region
West 109 419 151 58.1 260 19.1 933 19.0
Midwest 169 447 209 553 378 27.7 1428 29.2
South 181 36.9 309 63.1 490 359 1850 37.8
Northeast 94 39.8 142 60.2 236 17.3 687 14.0
MSA status®
Within an MSA 401 42.8 536 57.2 937 68.7 2698 55.1
Outside an MSA 152 35.6 275 64.4 427 313 2200 449
Ownershipf
For-profit 52 329 106 67.1 158 11.6 683 13.9
Nonprofit 501 415 705 58.5 1206 88.4 4215 86.1
Medical school affiliation
Yes 245 434 320 56.6 565 414 1251 255
No 308 385 491 61.5 799 58.6 3647 74.5
2From the SDI hospital database. MSA = metropolitan statistical area.
°For row.
For column.

4y2=21.451,df=6,p=0.002.
ex?=6.306, df = 6, p = 0.012.
%2=4317,df=6,p = 0.038.
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patients, about one fifth of hospitals
had pharmacists monitor 51-75% of
patients, and nearly one half of hos-
pitals had pharmacists monitor 75%
or more of patients. The percent-
age of patients whose medication
therapy was monitored by pharma-
cists has increased from 2000, 2003,
and 2006, when 43.3%, 30.7%, and
22.1% of hospitals, respectively, had
pharmacists monitor less than 26%
of patients.>®!

Methods to identify patients in need
of monitoring. There are many ways
to identify the patients most likely
to benefit from medication therapy
monitoring. Most hospitals (74.5%)
used a list of medications to identify
patients who required daily moni-
toring by pharmacists. This varied
significantly with staffed-bed size;
larger hospitals were most likely to
identify specific medications (uncor-
rected y? = 58.5734, df = 6, design-
based F(3.91,2096.58) = 12.4481,p <
0.0001). For example, 88.5% of hos-
pitals with 600 or more staffed beds
used a list of medications, whereas
only 55.0% of hospitals with fewer
than 50 beds used such a list. The use
of a formalized list of medications
to identify patients for medication
therapy monitoring has increased
over the past nine years, from 54.1%
of hospitals in 2000, 58.4% in 2003,
and 62.8% in 2006.>%!*

Furthermore, 76.6% of hospitals
identified patients for monitoring
by using abnormal laboratory values
that prompt dosage adjustments.
This varied significantly based on
staffed-bed size; larger hospitals
were most likely to use abnormal
laboratory values (uncorrected y* =
27.0918, df = 6, design-based F(3.93,
2104.91) = 5.6946, p = 0.0002). For
example, 88.5% of hospitals with 600
or more staffed beds used this meth-
od, whereas only 63.8% of hospitals
with fewer than 50 beds used abnor-
mal laboratory values as a trigger for
monitoring. The use of abnormal
laboratory values that prompt dos-
age adjustment as a method to iden-
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Table 2.

Percentage of Patients Monitored by Pharmacists

% Patients Monitored by Pharmacists

Year n <26 26-50 51-75 >75
All hospitals—2009 537 16.7 23.1 18.6 42.6
All hospitals—20063 448 22.1 34.2 19.4 244
All hospitals—2003° 534 30.7 26.5 19.8 23.0
All hospitals—2000™ 517 433 19.3 17.0 203

tify patients for medication therapy
monitoring has increased from 2006,
when 72.5% of hospitals reported us-
ing this method.?

Only 39.5% of hospitals identified
patients for monitoring by specific
medical or surgical services. This var-
ied significantly with staffed-bed size;
larger hospitals were most likely to
identify patients by specific medical
or surgical services (uncorrected x* =
136.3385, df = 6, design-based F(3.85,
2064.56) = 27.5416, p < 0.0001). For
example, 83.6% of hospitals with
600 or more staffed beds identified
patients by specific medical or surgi-
cal services, compared with 78.6%
of hospitals with 400-599 beds,
79.3% of hospitals with 300-399
beds, 63.0% of hospitals with 200—
299 beds, 45.2% of hospitals with
100-199 beds, 16.9% of hospitals
with 50-99 beds, and 16.2% of hos-
pitals with fewer than 50 staffed beds.
The percentage of hospitals using
specific medical or surgical services
to identify patients for medication
therapy monitoring was lower than
in 2000 (47.8% of hospitals) and
2003 (48.3% of hospitals) but higher
than in 2006 (38.0%).>*'* However,
the use of this method has remained
stable over the past three years.

In 2006, 58.7% of hospitals used
an informal process to identify pa-
tients for daily pharmacist monitor-
ing, compared with 40.3% of hos-
pitals in 2009.° Other mechanisms
used to identify patients in need of
monitoring included hospital com-
mittee directives (47.3%), high-cost
medications (31.3%), and selected

diseases (29.9%). These mechanisms
have remained stable over the past
three years.>®!* Larger hospitals were
more likely to use committee direc-
tives, selected diseases, and high-cost
therapies to identify patients, and
smaller hospitals were more likely to
use an informal process (p < 0.05).
Overall, the identification of patients
for monitoring is becoming more
structured.

Access to electronic information.
Computer access to laboratory data
was readily available to pharmacists
to monitor medication therapy in
92.7% of hospitals (Table 3). This
varied significantly with staffed-bed
size; larger hospitals were most likely
to have computer-accessible labora-
tory data available to pharmacists.
Overall, 88.8% of hospitals provided
pharmacists access to laboratory data
through their enterprise informa-
tion system or had the laboratory
system interfaced with the pharmacy
computer system, 20.6% had the
laboratory system available from a
computer terminal in the pharmacy
using a separate secured access, and
12.4% provided pharmacists access
to the laboratory system through a
computer terminal in patient care
areas. Access by pharmacists to labo-
ratory data using electronic systems
has greatly increased during the past
nine years.>'

Activities implemented to improve
monitoring. Various methods have
been implemented during the past
three years to promote medication
therapy monitoring by pharma-
cists. Common activities included
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Table 3.
Electronic Access to Laboratory Data by Pharmacists
Characteristic n % Respondents
No. staffed beds
<50 85 80.0
50-99 72 98.6
100-199 73 98.6
200-299 93 100
300-399 82 100
400-599 85 100
>600 62 100
All hospitals—2009 552 92.7°
All hospitals—2006° 460 873
All hospitals—2003¢ 552 78.0
All hospitals—2000' 523 73.8

2Uncorrected y? = 67.8955, df = 6, design-based F(2.86, 1559.28) = 15.4702, p < 0.0001.

promoting the value of clinical
pharmacy services (56.4%), increas-
ing access to patient-specific data
(44.3%), and expanding pharmacy
technician responsibilities (35.4%)
(Table 4). Less-frequently reported
methods included implementing
an automated dispensing system
(29.9%), increased hiring of clinical
pharmacy staff (29.2%), redeploy-
ing pharmacists to patient care units
(23.5%), implementing computer-
ized prescriber order entry (CPOE)
(16.2%), decentralizing pharmacist
order entry (14.7%), and imple-
menting satellite pharmacies (5.6%).
Ten percent of hospitals had not
implemented any of these methods
to improve pharmacists’ involvement
in medication monitoring over the
past three years.

Strategies used to improve moni-
toring varied significantly with
staffed-bed size; larger hospitals
were most likely to have promoted
the value of clinical pharmacy, in-
creased hiring of clinical pharmacy
staff, redeployed pharmacists to
patient care units, implemented
CPOE, decentralized pharmacist or-
der entry, and implemented satellite
pharmacies. Smaller hospitals were
most likely not to have employed
any of these strategies during the
past three years.

These data suggest that larger
hospitals may be better able to make
the changes needed to increase the
roles of pharmacists in medication
therapy monitoring than are smaller
hospitals. However, small hospitals
were equally likely to have increased
access to patient-specific data, ex-
panded pharmacy technician respon-
sibilities, and implemented an auto-
mated dispensing system to increase
medication therapy monitoring by
pharmacists.

Therapeutic drug monitoring. More
than 92% of hospitals had phar-
macists routinely monitor serum
medication concentrations or their
surrogate markers (Table 5). In 80.1%
of these hospitals, pharmacists had
the authority, by protocol, to order an
initial serum medication concentra-
tion, and 79.2% allowed pharmacists
to adjust the dosage of a medication
being monitored. Furthermore, in
37.9% of hospitals, pharmacists were
routinely notified when medication
concentrations fell outside of the ther-
apeutic range. During the past nine
years, therapeutic drug monitoring
by pharmacists and their authority
to order a laboratory result for serum
medication concentrations and to
adjust dosages have increased.>®"

Pharmacists routinely document-
ed their medication therapy moni-
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toring activities in 85.3% of hospi-
tals. This documentation increased
from 76.7% of hospitals in 2003 and
81.3% in 2006.>° Pharmacists most
frequently documented medication
therapy monitoring activities in the
pharmacy patient profile (73.3%)
and in the patient medical record
(65.0%). Documentation in the
medication administration record
was infrequent (7.2%). Pharmacist
documentation in the patient medi-
cal record increased from 57.4% of
hospitals in 2003 and 63.5% in
2006.>¢ Furthermore, 40.3% of hos-
pitals had a systematic and well-
documented method for evaluating
the quality of the clinical monitoring
services provided by pharmacists.

Genetic testing. Testing for gene
variants that affect drug or dosage se-
lection has great promise for individ-
ualizing patient drug therapy. Only
2.7% of hospitals performed testing
for gene variants for dosage or drug
selection, and 88.9% of hospitals did
not; the status was unknown at 8.4%
of hospitals. Pharmacy directors at
larger hospitals were more likely to
report the use of genetic testing and
that the status was unknown (p <
0.05). Among respondents who did
use genetic tests, 85.2% indicated
that pharmacists had access to the
genetic test results.

ADE monitoring and reporting.
Because operational definitions for
ADEs vary, hospital pharmacy di-
rectors were provided the following
definition of ADEs: “An adverse drug
event is an injury resulting from the
use of, or not using, a needed medi-
cation. For the purposes of this sur-
vey, consider adverse drug events to
include both adverse drug reactions
and medication errors, including
both errors of commission and omis-
sion that result in adverse clinical
outcomes.”"?

Methods to identify ADEs. Hospital
pharmacy directors were asked which
methods pharmacists used to rou-
tinely monitor patients for ADEs. The
most common methods were notifi-
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Table 4.
Activities Implemented Over Last Three Years to Promote Medication Therapy Monitoring by
Pharmacists
% Respondents
— - n - o
£ % = =2 £ = s % o 2
S < >2 @ 9 8 5 £ £ 2
Y= c c = £ 0 = ] =
o v = T 5 o o Ewn [ < 3 o
.2 A €8 ca o, gt a £ L &
R 4] Ewn ®0 S <& v
5 Ys <£2 TH E8 a2 oY 3 S a
>Sn <8 =% 2 Ih TE 2TNx> Rl Ty 2
TS T Bs & T 26 GEE ®BE &g FE
] o "] -] s o2 €5um Sa £® S
°E §& <t sEf SE §5 85 £y SE o
58 58 &8¢ 28% tsE g% SET gT BE 5
Characteristic n gz £& & EzF =€ && ESS oo EE =z
No. staffed beds
<50 85 376 459 329 365 106 59 106 47 12 188
50-99 71 549 465 338 254 239 183 9.9 7.0 0 12.7
100-199 73 616 411 356 260 370 356 205 233 9.6 4.1
200-299 93 763 462 344 237 344  30. 12.9 19.4 5.4 6.5
300-399 81 728 407 432 333 519 444 321 235 148 2.5
400-599 85 765 412 435 271 624 424 224 306 129 24
2600 62 710 468 403 200 710 435 435 307 194 0
All hospitals—2009 550 564° 443 354 299 292 2357  162¢  14.7° 560 1049
All hospitals—2006° 460 241 450 460 392 319 237 7.0 17.1 58 160
All hospitals—2003° 545 227 399 519 384 287 239 6.5 15.7 49 144
All hospitals—2000' 519 445 376 532 295 241 260 5.2 15.8 79 150

2Uncorrected 32 = 50.9124, df =6, design-based F(3.90, 2116.32) = 10.6271, p < 0.0001.
PUncorrected x2 = 76.5091, df = 6, design-based F(3.86, 2096.54) = 15.2179, p < 0.0001.
cUncorrected x2 = 64.9999, df = 6, design-based F(3.85, 2089.53) = 12.7254, p < 0.0001.
dUncorrected y? = 25.6644, df = 6, design-based F(3.95, 2144.94) = 5.1610, p = 0.0004.
eUncorrected x? = 39.0687, df = 6, design-based F(3.89, 2110.77) = 7.6549, p < 0.0001.
fUncorrected x2 = 30.4834, df = 6, design-based F(3.44, 1867.37) = 6.2094, p = 0.0002.
9Uncorrected y? = 27.9178, df = 6, design-based F(4.13, 2243.66) = 5.8253, p = 0.0001.

cation from nursing (85.3%), ADE-
incident-reporting system (78.5%),
alerting orders or trigger medications
(71.9%), therapeutic drug monitor-
ing (60.8%), and routine review of
laboratory test values (55.7%). Less-
commonly used methods included
an ADE hotline (29.5%), pharmacists
performing rounds independently of
physicians (23.6%), medical record
E-codes (21.4%), pharmacists per-
forming rounds with physicians to
assess ADEs (16.1%), and patient
counseling (11.6%). Larger hospi-
tals were more likely to use each of
these methods, with the exception of
the use of alerting orders or trigger
medications and notification from
nursing. Smaller hospitals were more
likely to use alerting orders or trigger
medications than were larger hos-

pitals. Hospitals, regardless of size,
all used notification from nursing
consistently as a method to monitor
patients for ADEs.

Review of ADEs. Most hospitals
(89.3%) had a multidisciplinary
committee (including physicians,
pharmacists, and nurses) responsible
for the review and analysis of ADEs
and education, policy formulation,
and corrective action related to
ADEs.

Proactive analysis of risks in the
medication-use system can iden-
tify opportunities for error before
mistakes occur. These risks can be
eliminated or minimized by system
changes and education. Overall,
66.2% of hospitals had conducted
at least one prospective medication-
safety-related analytic process using

a technique such as failure mode and
effects analysis (FMEA) during the
past year. This varied significantly
with staffed-bed size; larger hospitals
were more likely to have completed
an FMEA in the past year than were
smaller hospitals. For example,
85.2% of hospitals with 600 or more
staffed beds completed a prospective
medication-safety-related analysis,
compared with 45.8% of hospitals
with fewer than 50 staffed beds.
Studying errors after they occur
to identify their causes is also impor-
tant. Addressing system weaknesses
thought to be the root cause of the
errors can reduce the chance of the
same error occurring again. Overall,
73.6% of hospitals had conducted at
least one retrospective medication-
safety-related root cause analysis

Am J Health-Syst Pharm—Vol 67 Apr 1,2010

547



H PRACTICE REPORTS Monitoring and patient education
Table 5.
Pharmacist Involvement in Therapeutic Drug Monitoring for
Inpatients
2 2 Y
] ] Twns
< < TR
% SE Ss3 53¢
T “ <32 <Lyg S-=3
£29 sAT  2R2 W SE
=Cg TH® o T tTc E = N
© O — ] [ ) © O
£ wn = v O © wn Y
a=c e c S2A=E 259
=0 5= So>8 S92
[ BoE FR k= &S a
[T} c © © _5 c © =1
=R ET VU ESEL Ecy Y
T ED = o 5 = < 235 =g ()]
838  59%  533%  S&zE
Ex= al=s alx= aZ=fle
Characteristic n % n % n % n %
All hospitals—2009 551 923 521 80.1 518 79.2 551 379
All hospitals—2006° 460 87.8 408 69.1 408 73.2 460 47.3
All hospitals—2003° 551 75.5 435 633 434 64.6 550 355
All hospitals—2000™ 520 75.6 389 58.6 390 63.1 520 36.5

20f those hospitals that have pharmacists routinely monitor inpatients’ medication levels.

(RCA) in the past year. This varied
significantly with staffed-bed size;
larger hospitals were more likely to
have completed an RCA in the past
year than were smaller hospitals. For
example, 95.2% of hospitals with
600 or more staffed beds had com-
pleted a medication-safety-related
analysis, compared with 55.4% of
hospitals with fewer than 50 staffed
beds.

Culture of safety assessment. The
Agency for Healthcare Research and
Quality (AHRQ) has promoted as-
sessing the culture of safety as an im-
portant component of patient safety
in hospitals. AHRQ defines safety
culture in an organization as

the product of individual and group
values, attitudes, perceptions, com-
petencies, and patterns of behavior
that determine the commitment to,
and the style and proficiency of, an
organization’s health and safety man-
agement. Organizations with a good
safety culture are characterized by
communication founded on mutual
trust, by shared perceptions of the im-
portance of safety, and by confidence
in the effectiveness of preventive
measures.'

Overall, 62.9% of hospitals had
conducted a hospitalwide assessment
of safety culture such as the AHRQ’s
Hospital Survey on Patient Safety
Culture.'® This varied significantly
by hospital size; larger hospitals were
more likely to have completed a
safety culture assessment than were
smaller hospitals (uncorrected x> =
19.6389, df = 6, design-based F(3.90,
2080.42) = 4.0463, p = 0.0031). For
example, 79.0% of hospitals with 600
or more staffed beds had conducted
a safety culture assessment, com-
pared with 81.4% of hospitals with
400-599 beds, 73.8% of hospitals
with 300-399 beds, 66.7% of hos-
pitals with 200-299 beds, 69.0% of
hospitals with 100-199 beds, 53.5%
of hospitals with 50-99 beds, and
54.3% of hospitals with fewer than
50 staffed beds.

Hospitals have many ways to
reflect a safety culture. The most
frequently used methods included
taking a nonpunitive approach to
adverse events (84.6%), promoting
errors as an opportunity to learn
(75.7%), communicating improve-
ments to staff that result from report-
ed events (67.6%), sharing reporting
rates with staff (53.5%), and making
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adverse-event reports nondiscover-
able by plaintiffs in the course of
litigation (48.3%). Less-frequently
used methods included modifying
performance appraisal instruments
to reward rather than penalize the
reporting of adverse events (19.1%)
and providing incentives to staff for
reporting (14.4%). Only 2.3% of
hospitals had none of these methods
in place to reflect a safety culture.

External ADE reporting. Overall,
60.7% of hospitals reported ADEs
externally. In 2000, 59.1% of hos-
pitals reported ADEs externally,
compared with 52.2% of hospitals in
2003 and 56.1% in 2006.>*'* These
results suggest that publication of
the Institute of Medicine’s report, To
Err Is Human: Building a Safer Health
System," initially stimulated orga-
nizational reporting of ADEs exter-
nally. The concerns over declines in
external reporting, and the resulting
decline in opportunities for others to
learn from shared error reports and
further improve the medication-use
system, appear to be abating as ex-
ternal reporting has slightly exceeded
the levels reported in 2000.

Of those hospitals that did report
ADEs externally, the vast majority
reported them to the Food and Drug
Administration’s MedWatch pro-
gram (82.8%), followed by relevant
state agencies (29.9%), the Insti-
tute for Safe Medication Practices
(ISMP) Medication Errors Reporting
Program (28.7%), manufacturers
(28.6%), and the Quantros (formerly
the United States Pharmacopeia’s)
Medmarx system (10.9%). Reporting
rates to ISMP have increased during
the past three years, from 20.1% of
hospitals in 2006, while reporting to
the MedWatch program, the Med-
marx system, and manufacturers
have declined from 88.4%, 13.9%,
and 32.3%, respectively.’

Patient medication education
and counseling. For the purposes
of this survey, patient education and
counseling were defined as a com-
bination of teaching activities that



focus on keeping patients informed
about their health condition, treat-
ment plans, medication therapy, and
self-care management to facilitate
changes in behavior for improve-
ment and maintenance of health. Pa-
tient education and counseling may
also include incidental, informal, or
spontaneous exchanges of informa-
tion that may be initiated by a spe-
cific need, concern, or situation.

Department responsible for coun-
seling. A vast majority of hospitals
(89.0%) assigned primary responsi-
bility for performing patient medi-
cation education and counseling to
nurses. Pharmacists were responsible
for performing these tasks in only
5.9% of institutions, and 5.1% of
hospitals made these tasks a shared
responsibility between nursing and
pharmacy or another department.
Assignment of responsibility for
medication education and counsel-
ing had not changed from 2003.°
In addition, 86.1% of hospitals
provided written education materi-
als to patients during medication
counseling sessions. This practice has
increased from 2003, when 77.8% of
hospitals provided patient education
and counseling.® Patient-specific in-
formation used in these medication
counseling sessions that includes
the patient’s name and directions
for medication use was provided by
36.2% of hospitals. This varied sig-
nificantly with hospital size; larger
hospitals were less likely to provide
patient-specific medication educa-
tion materials (uncorrected x> =
13.1035, df = 6, design-based F(3.97,
1782.88) = 2.6259, p = 0.0335). For
example, 20.8% of hospitals with
600 or more staffed beds provided
patient-specific written materials,
compared with 37.5% of hospitals
with 400-599 beds, 25.8% of hos-
pitals with 300-399 beds, 28.9% of
hospitals with 200-299 beds, 28.6%
of hospitals with 100-199 beds,
45.0% of hospitals with 50-99 beds,
and 43.9% of hospitals with fewer
than 50 staffed beds.
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Proportion of patients receiving
counseling. The majority of hospitals
(68.9%) reported that 1-25% of
patients received medication educa-
tion by a pharmacist during their
inpatient hospital stay. Only 12.6%
of hospitals provided patient medi-
cation education by pharmacists to
26% or more of their patients, and
18.6% indicated that no patients re-
ceived patient education on medica-
tions by pharmacists.

The proportion of hospitals pro-
viding patient medication education
by pharmacists when the patient
was discharged was similar; 57.8%
had pharmacists provide medication
education to 1-25% of patients dis-
charged, 13.0% had pharmacists pro-
vide medication education to 26%
or more of patients when they are
discharged, and 29.3% did not offer
discharge counseling by pharmacists.
The proportion of patients receiving
patient education by pharmacists
either during their hospital stay or
when patients are discharged has not
significantly changed over the past
nine years.>®"

Methods to select patients for
counseling. Intensive counseling for
every patient is often not practical.
Therefore, focusing interventions
for specific patients is often neces-
sary. Overall, 43.5% of hospitals used
some method to select patients with
a greater need for counseling. Of
those that did use a method to select
patients for counseling, nurse re-
quests, physician orders, and patient
requests were used by more than
half of hospitals (79.9%, 78.0%, and
67.2%, respectively). The identifica-
tion of patients on highly complex
or high-risk medications (42.4%)
was less frequently used. Infrequently
used methods included focusing on
specific diseases (20.5%), focusing on
newly prescribed medications (9.5%),
identifying patients with a history of
noncompliance (8.4%), focusing on
medications with drug—drug interac-
tions (7.0%), and identifying patients
discharged on a predetermined high

number of medications (5.6%). Only
4.1% of hospitals had pharmacists
counsel all patients.

Follow-up after discharge. The Na-
tional Quality Forum and the Joint
Commission have recommendations
and standards for discharge planning
that include medications. AHRQ
also supports hospital discharge
protocols that include medications.'®
Recent data suggest that a compre-
hensive patient discharge plan that
includes follow-up with a pharmacist
can reduce hospital readmissions by
30%." Overall, 7.2% of hospitals had
pharmacist follow-up with high-risk
patients about their medications
after they are discharged from the
hospital. This practice will likely in-
crease as hospitals seek to improve
outcomes of patients and prevent
readmissions.

Required documentation. Overall,
56.8% of hospitals required pharma-
cists to document inpatient medica-
tion counseling in the patient’s medi-
cal record.

Strategic practice initiatives.
Pharmacist assignment. In addition
to working in a central pharmacy,
pharmacists may be assigned to
other areas to review orders, perform
rounds with teams, conduct student
training and education, answer drug
information questions, and interact
with patients. We defined assignment
as eight or more hours per day. If a
hospital did not report having these
types of patients, it was excluded
from that analysis.

For hospitals with these types of
services, 65.4% of hospitals assigned
pharmacists to critical care areas,
65.2% to medical-surgical areas,
52.1% to oncology areas, and 51.6%
to cardiology areas (Table 6). Less
than half of hospitals assigned phar-
macists to pediatrics areas (42.3%),
anticoagulation education services
(40.8%), neonatal areas (37.7%),
and obstetrics—gynecology areas
(35.7%). Less than one third of hospi-
tals assigned pharmacists to specialty
services or areas, such as infectious
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Table 6.
Percentage of Pharmacists Assigned to Area for 8-24 Hours per Day for Hospitals With These Types of
Areas
% Respondents
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Characteristic G £ O O d <4 z o0& s z£ ods as &0
No. staffed beds
<50 429 593 333 405 356 310 189 302 220 211 203 203 200
50-99 530 580 409 300 333 308 171 316 283 219 239 258 98
100-199 686 606 404 452 352 426 312 333 264 345 254 317 200
200-299 820 711 597 585 400 392 406 268 262 269 256 160 125
300-399 938 883 855 814 696 667 719 567 563 473 59.2 521 333
400-599 929 786 807 783 773 623 766 548 598 447 60.3 52,5 338
2600 100 9.6 914 948 957 702 902 680 850 679 70.2 702 40.0
All hospitals—2009 654° 652° 521¢ 51.6° 423° 408 3779 357" 322 303 293 286 199"

aUncorrected y? = 82.1346, df = 6, design-based F(3.82, 1933.43) = 16.1853, p < 0.0001.
PUncorrected x2 = 24.6341, df = 6, design-based F(3.86, 2023.80) = 5.1672, p = 0.0005.
“Uncorrected y? = 64.0301, df = 6, design-based F(3.83, 1576.69) = 10.6102, p < 0.0001.
dUncorrected y? = 56.3591, df = 6, design-based F(3.84, 1687.48) = 9.9429, p < 0.0001.
eUncorrected y2 = 40.7665, df = 6, design-based F(3.96, 1589.41) = 8.0418, p < 0.0001.
fUncorrected x2 = 30.3433, df = 6, design-based F(3.93, 1774.35) = 5.6407, p = 0.0002.
9Uncorrected x? = 82.1864, df = 6, design-based F(3.91, 1467.76) = 13.5489, p < 0.0001.
"Uncorrected 2 = 21.6190, df = 6, design-based F(3.96, 1669.03) = 4.0184, p = 0.0031.
Uncorrected x2 = 51.1714, df = 6, design-based F(3.93, 1798.33) = 9.2956, p < 0.0001.
lUncorrected x2 = 27.0570, df = 6, design-based F(3.93, 1792.53) = 4.9885, p = 0.0006.
“Uncorrected y? = 49.3546, df =6, design-based F(3.96, 1935.94) = 9.7388, p < 0.0001.
'Uncorrected 2 = 41.1338, df = 6, design-based F(3.96, 1942.10) = 8.2868, p < 0.0001.
m™Uncorrected y? = 18.4677, df = 6, design-based F(4.04, 1830.43) = 3.4423, p = 0.0080.

diseases services, nutrition support
services, operating room—perioperative
areas, emergency department, and
pain control and palliative care ser-
vices. The largest hospitals were most
likely to assign pharmacists to these
areas or services.

Cardiopulmonary resuscitation
and rapid-response teams. Pharma-
cist participation on cardiopulmo-
nary resuscitation teams has been
associated with decreased patient
mortality.®® On these teams, phar-
macists can assist with calculating
dosages, providing drug information,
compounding parenteral medica-
tion, and documenting medications
administered. Overall, 40.6% of
hospitals had pharmacists participate

on cardiopulmonary resuscitation
teams.

The Institute for Healthcare Im-
provement (IHI) has suggested that
variation in care affects inpatient
mortality rates and that failure to
recognize deteriorating patient con-
dition is one systematic issue con-
tributing to patient mortality.?! THI
recommends establishing a rapid-
response team to identify unstable
patients and patients likely to suffer
medical emergencies and intervene
with those patients not in the inten-
sive care unit (ICU) who are rapidly
failing before their condition wors-
ens to the point where an ICU admis-
sion becomes necessary.?>** Hospital
directors reported that 15.7% of
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hospitals had pharmacists participate
on rapid-response teams.

Medication reconciliation. Inade-
quate or incomplete reconciliation of
medication orders when the patient
transitions from one care area to an-
other has been a long-standing safety
concern. Beginning in 2005, the Joint
Commission required hospitals to
ensure that their processes included
the accurate and complete reconcili-
ation of medications at the point of
admission, transfer, discharge, or
any other handoff to another set-
ting, service provider, or level of
care.” Over time, hospital pharmacy
directors have increasingly reported
the development and implementa-
tion of approaches to meet the Joint



Commission’s medication safety goal
on medication reconciliation, from
44.8% of hospitals in 2005 to 78.3%
in 2007.%* Overall, 57.3% of hospitals
reported using a medication recon-
ciliation process that works well.

Of those hospitals that reported
using a medication reconciliation
process that works well (n = 274),
32.9% of hospitals cited the use of a
specific form for documenting and
ordering as the most critical factor
contributing to the effectiveness of
the process; 22.0% cited the use of
information technology. Other fac-
tors included specific deployment
of a pharmacist (9.0%), institutional
leadership’s commitment to the
process (7.9%), involvement of nurs-
ing staff for this purpose (7.2%), and
deployment of other staff for this
purpose (4.9%). Many cited multiple
factors and could not identify a single
factor (16.2%).

For hospitals that reported a
medication reconciliation process
that did not work well (n = 245), the
most common barrier to implement-
ing an effective program was a lack
of staff resources (37.4%), followed
by staff resistance (11.8%), a lack of
commitment by institutional lead-
ership (9.3%), nonassignment of
responsibility for the process (4.0%),
and the hospital not making the
process a priority (4.0%). A third
of the hospitals that did not have a
process that worked well listed other
barriers (33.4%). Many cited mul-
tiple barriers and could not identify
any single barrier.

Technologies. The use of technol-
ogy has been increasing as a means
of improving efficiency and safety in
the medication-use system (Table 7).

CPOE. One technique used to
improve the prescribing and tran-
scribing steps of the medication-use
system is the use of CPOE systems
with clinical-decision-support sys-
tems (CDSSs). CPOE systems work
best when they are part of a com-
prehensive strategy to improve pre-
scribing practices. The integration
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of decision-support systems with
CPOE is key for improving prescrib-
ing. Overall, 15.4% of hospitals had
CPOE systems with CDSSs (Table
7). Significantly more of the largest
hospitals had CPOE systems than did
smaller hospitals. Only 7.4% of hos-
pitals who had CPOE systems did not
have their CPOE system integrated
with their pharmacy computer sys-
tem. These systems require manual
reentry of orders into the pharmacy
computer system by pharmacy staff.
Interfaces between systems allow
the electronic flow of orders and
decrease the opportunity for tran-
scription errors. The increase in the
use of interfaces is likely due to the
replacement of homegrown legacy
systems with enterprise systems that
are integrated by design and the
movement away from a best-of-
breed philosophy toward integrated
enterprise medication-use systems.
The adoption of CPOE continues to
grow slowly.'

Bar-code-assisted medication ad-
ministration. The drug administra-
tion step is the last in the medication-
use system where a medication error
can be detected and a potential ADE
prevented. Because of the benefits
of adding an additional check to
the final step in the medication-use
system, the adoption of bar-code-
assisted medication administration
(BCMA) has increased over the past
seven years to 27.9% in 2009 (Table
7).17

Smart infusion pumps. Overall,
56.2% of hospitals used smart infu-
sion pumps (Table 7). The use of
smart infusion pumps varied by
staffed-bed size. Over 80% of hos-
pitals with 600 or more staffed beds
had smart infusion pumps, compared
with about 40% of hospitals with
fewer than 50 beds. The use of smart
infusion pumps has grown from 32%
of hospitals in 2005 to nearly 60% in
2009,"* likely due to the replacement
of aging legacy pumps that did not
have software to check dosages. The
slight decline from 2008 to 2009 is

likely attributable to the percent-
age of hospitals with fewer than 50
staffed beds using smart pumps de-
clining from approximately 50% in
2008 to 40% in 2009.

Electronic medical record. Over-
all, 55.9% of hospitals had one or
more components of the medical
record (e.g., medication administra-
tion record, clinical documentation,
recording of vital signs, CPOE, labo-
ratory or radiology results, progress
notes) in electronic form (Table 7).
Further, 8.8% of hospitals had a
complete electronic medical record
(EMR) system with no paper records,
47.1% of hospitals had a partial EMR
(some components still used paper),
and 44.1% had no EMR (all-paper
system). This varied by staffed-bed
size, with larger hospitals being
more likely to have components of
an EMR. Overall, 49.9% of hospi-
tals provided pharmacists access to
medication-relevant portions of the
EMR for the purpose of managing
medication therapy. There has been
steady growth in the adoption of
EMRs in hospitals during the past
five years.»>>®

Pharmacy practice model. The
pharmacy practice model describes
how pharmacy department resources
are used to provide patient care
services. This includes how phar-
macists practice and what services
are provided in the care of patients,
the role of pharmacy technicians in
supporting patient care, and the use
of automation and technology in the
medication-use system.

The practice model for pharmacy
has been changing. Drug distribu-
tion has become more decentralized
with the use of automated dispensing
cabinets. The use of robotics in the
central pharmacy to assist with i.v.
preparation and drug distribution
has also increased. Clinical train-
ing in colleges of pharmacy has in-
creased, with all pharmacy graduates
receiving the doctor of pharmacy
degree. There is greater emphasis on
pharmacy residency training after
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Table 7.
Use of Technologies for Medication Safety®
Complete Partial EMR Inpatient
EMR (Some No EMR CPOE Smart
(No Paper Components (Paper System Infusion
Charts) Stillon Paper)  Charts Only) With CDSS BCMA Pumps
Characteristic n % % % n % n % n %
No. staffed beds
<50 84 9.5 40.5 50.0 84 8.3 84 19.0 84 40.5
50-99 72 8.3 45.8 458 72 1.1 72 333 72 54.2
100-199 73 11.0 43.8 45.2 73 17.8 73 233 73 60.3
200-299 93 54 53.8 40.9 93 15.1 93 38.7 92 68.5
300-399 81 8.6 56.8 34.6 81 29.6 81 42.0 81 71.6
400-599 86 7.0 59.3 33.7 85 235 86 37.2 86 76.7
2600 62 6.5 774 16.1 62 51.6 62 355 62 83.9
All hospitals®
2009 551 8.8 471 441 550 15.4¢ 551 27.9¢ 550 56.2¢
2008' L 527 11.4 527 25.1 525 59.1
20072 531 3.8 37.2 59.0 531 104 531 19.6 531 41.1
2006° 460 38.19combined 61.9 460 8.7 460 13.2 460 37.0
2005* 510 3.6 510 9.4 510 32.2
2004° 492 24.59 combined 75.5 492 3.1 493 4.4
2003° 548 30.69combined 69.4 552 2.7 550 3.2
20027 505 1.5

2EMR = electronic medical record (i.e,, computer-based patient record system that provides real-time access to patient medical records), CPOE = computerized
prescriber order entry, CDSS = clinical decision-support system, BCMA = bar-code-assisted medication administration.

PEstimates exclude federal facilities, Department of Veterans Affairs hospitals, and specialty hospitals.

‘Uncorrected y? = 31.5438, df =6, design-based F(3.93,2135.91) = 6.2450, p = 0.0001.

dUncorrected y? = 19.8395, df =6, design-based F(3.91,2127.27) = 3.9831, p = 0.0034.

eUncorrected y2 = 38.0795, df =6, design-based F(3.88,2109.15) = 7.9242, p < 0.0001.cU

fData not collected.

9Before 2007, hospitals only reported the presence or absence of EMR, not the current status (complete or partial).

graduation. All of these trends have
shaped hospital pharmacy practice
models.

While there are variations in phar-
macy practice models, three types
were surveyed: a drug-distribution-
centered model (defined as “mostly
distributive pharmacy with limited
clinical services”), a patient-centered
integrated model (defined as a “clini-
cal generalist model with limited
differentiation of roles—nearly all
pharmacists have distributive and
clinical responsibilities”), and a
clinical-specialist-centered model
(defined as “separate distributive and
clinical specialist roles”). Overall,
64.7% of hospitals used a patient-
centered integrated model, 24.4%
used a drug-distribution-centered
model, and 10.9% used a clinical-
specialist-centered model (Table 8).

This varied significantly with staffed-
bed size; larger hospitals were more
likely to use a clinical-specialist-
centered model and least likely to
have a drug-distribution-centered
model, compared with smaller hos-
pitals (p < 0.05). For all sizes of
hospitals, the patient-centered in-
tegrated model was most common.
However, 35.4% of hospitals with
fewer than 50 staffed beds used a
drug-distribution-centered model,
and 45.2% of hospitals with 600 or
more staffed beds used a clinical-
specialist-centered model. Practice
models have not changed signifi-
cantly from 2008.!

Hospital pharmacy directors also
provided information about future
plans for the pharmacy practice mod-
el in their hospital. Overall, 83.6%
of hospital pharmacy directors envi-
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sioned a patient-centered integrated
model, 12.3% envisioned a clinical-
specialist-centered model, and 4.1%
envisioned a drug-distribution-
centered model in the future (Table
8). Hospital pharmacy directors
from all sizes of hospitals envisioned
a transition toward a more patient-
centered integrated model and away
from a centralized drug-distribution-
centered model. Some pharmacy
directors at smaller hospitals envi-
sioned moderate growth in the use of
a clinical-specialist-centered model,
while some pharmacy directors at
larger hospitals envisioned a moder-
ate decline in the use of a clinical-
specialist-centered model.

To keep pace with the needs of
patients, the desires of personnel,
and technological changes, 46.7%
(n = 547) of hospital pharmacy de-
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Table 8.
Philosophy and Future Direction of Pharmacist Deployment in Practice Model
Current Structure of Pharmacy Practice Future Direction of Pharmacy Practice
Drug Patient Clinical Drug Patient Clinical
Distribution Centered, Specialist Distribution Centered, Specialist
Centered* Integrated® Centered® Centered® Integrated® Centereds
Characteristic n % % % n % % %
No. staffed beds
<50 82 354 64.6 0.0 81 8.6 84.0 74
50-99 72 29.2 69.4 1.4 71 1.4 85.9 12.7
100-199 73 20.5 65.8 13.7 73 4.1 83.6 123
200-299 93 183 64.5 17.2 92 1.1 85.9 13.0
300-399 81 9.9 60.5 29.6 81 0.0 81.5 18.5
400-599 86 5.8 62.8 314 85 0.0 80.0 20.0
>600 62 6.5 48.4 45.2 58 0.0 67.2 328
All hospitals—2009 549 24.44 64.7¢ 10.9¢ 541 4.1¢ 83.6° 12.3¢
All hospitals—2008' 518 25.8 63.5 10.7 f

2Defined as “mostly distributive pharmacists with limited clinical services”
"Defined as “clinical generalist model with limited differentiation of roles (nearly all pharmacists have distributive and clinical responsibilities).”
“Defined as “separate distributive and clinical specialists roles.”

dUncorrected y? = 95.0334, df = 12, design-based F(7.73, 4187.42) = 10.9677, p < 0.0001.
eUncorrected y2 = 27.0593, df = 12, design-based F(7.44, 3972.58) = 2.6686, p = 0.0079.

fData not collected.

partments were working to change
their practice models or had changed
their practice model in the past three
years. The most common barriers,
experienced by 281 hospital phar-
macy departments, were a lack of
pharmacist staff resources (54.1%),
a lack of pharmacy staff with needed
training (42.2%), and resistance to
change from current staff (34.4%).
Other barriers included a lack of au-
tomation to support change (27.0%),
a lack of hospital leadership support
(17.4%), and a lack of qualified tech-
nician staff (12.6%). Only 9.7% of
hospitals had not experienced barri-
ers to their practice model changes.
Staff issues represented significant
challenges to envisioned practice mod-
els of hospital pharmacy directors.
Standardized i.v. concentrations.
The Joint Commission has a na-
tional patient safety goal to improve
the safety of using medications that
includes the standardization and
limiting the number of drug concen-
trations used by hospitals.” Overall,
95.1% of hospital pharmacy directors
reported effective implementation of
standardized i.v. concentrations to

promote patient safety. Furthermore,
73.4% of hospitals dispensed more
than 75% of large-volume i.v. solu-
tions in standardized concentrations,
17.5% of hospitals dispensed 51—
75% of large-volume i.v. solutions in
standardized concentrations, 6.8% of
hospitals dispensed 26-50% of large-
volume i.v. solutions in standardized
concentrations, and 2.3% of hospi-
tals dispensed 25% or less of large-
volume i.v. solutions in standardized
concentrations.

Restricted drug distribution pro-
grams. Restricted drug distribution
programs require pharmacies, pre-
scribers, or patients to register and
agree to certain program criteria
(e.g., education, monitoring) before
a drug is dispensed, with some al-
lowing the drug to be dispensed only
through an exclusive distributor.
Examples of medications that are
part of restricted distribution pro-
grams include clozapine, dofetilide,
and isotretinoin. These programs
can be time-consuming and add an
additional administrative burden to
pharmacy operations. As risks asso-
ciated with medication use increase,

additional medications may also be
made available through these re-
stricted distribution programs.
Overall, 48.5% of hospital phar-
macy departments dispensed medi-
cations that were part of restricted
drug distribution programs. This
varied significantly by staffed-bed
size; larger hospitals were more likely
to access medications through these
restricted distribution programs
than were smaller hospitals. For ex-
ample, only 20.2% of hospitals with
fewer than 50 staffed beds dispensed
medications through these programs,
compared with 40.3% of hospitals
with 50-99 staffed beds, 57.5% of
hospitals with 100-199 beds, 68.8%
of hospitals with 200-299 beds,
85.2% of hospitals with 300-399
beds, 84.9% of hospitals with 400—
599 beds, and 91.9% of hospitals with
600 or more staffed beds. Hospitals
dispensed medications through these
programs to amean=*S.E.of 8.8+ 1.3
patients per month. This also varied
significantly by staffed-bed size; larg-
er hospitals dispensed medications
to more patients per month than
did smaller hospitals. Hospitals with
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fewer than 50 staffed beds dispensed
medications through these programs
to an average of 2.1 patients per
month, compared with 4.8 patients
per month for hospitals with 50-99
staffed beds, 4.6 patients per month
for hospitals with 100-199 beds, 3.8
patients per month for hospitals with
200-299 beds, 9.9 patients per month
for hospitals with 300-399 beds, 18.0
patients per month for hospitals
with 400-599 beds, and 59.7 patients
per month for hospitals with 600 or
more staffed beds.

Accreditation. Overall, 71.4% of
hospitals were accredited by the Joint
Commission, 19.9% were not ac-
credited by an external organization
and were state licensed, 3.5% were
accredited by the American Osteo-
pathic Association Healthcare Fa-
cilities Accreditation Program, 1.2%
were accredited by DNV Healthcare,
and 4.0% were accredited by more
than one accrediting body.

Pharmacy operations. Informa-
tion about pharmacy operations is
useful for pharmacy managers. How-
ever, caution should be exercised
when reviewing and interpreting this
information. The data reported are
averages. Every hospital offers unique
products and services, and these data
should not be interpreted as estab-
lished benchmarks or best practices.

Hours of operation. For all hos-
pitals, inpatient pharmacy services
were provided an average of 112
hours per week (Monday through
Sunday), with smaller hospitals and
health systems having fewer service
hours per week than larger hospitals.
For example, pharmacy departments
were open an average of 67.5 hours
per week in hospitals with fewer
than 50 staffed beds, compared with
89.4 hours for hospitals with 50-99
beds, 129.9 hours for hospitals with
100-199 beds, 152.4 hours for hos-
pitals with 200-299 beds, and over
165 hours per week for hospitals
with 300 or more staffed beds. The
average number of hours pharmacy
departments were open and avail-

able to provide services has increased
from 101 hours in 2005 and 2006, to
103.8 hours in 2007, and 106.2 hours
in 2008.*

An estimated 41.2% of hospi-
tals provided 24-hour inpatient
pharmacy services. This also varied
significantly by staffed-bed size; the
larger the hospital, the higher the
percentage that provided 24-hour
inpatient pharmacy services. For
example, only 8.8% of hospitals with
fewer than 50 staffed beds provided
24-hour inpatient pharmacy services,
whereas 98.4% of hospitals with 600
or more staffed beds provided 24-
hour inpatient pharmacy services.
The percentage of hospitals provid-
ing 24-hour services has significantly
increased over the past four years
from 30.2% of hospitals in 2005.*

Product acquisition cost. Inpatient
pharmaceutical acquisition costs
included all drug products, blood
products, and diagnostic agents but
excluded i.v. fluids and sets. Larger
hospitals had higher inpatient and
outpatient expenditures. The average
inpatient acquisition cost per patient
day was $156, and the average inpa-
tient acquisition cost per admission
was $698 (Table 9).

Outpatient pharmaceutical acqui-
sition costs included drug products
dispensed from an outpatient phar-
macy and other ambulatory care
settings (e.g., oncology clinics, out-
patient surgery centers). Compared
with 2008, the average outpatient
pharmaceutical acquisition cost in-
creased by 39%."

Inventory turnover. Inpatient
pharmacy inventory turnover was
defined as follows: “Inventory turns
per yvear is typically calculated by
dividing ‘total purchases’ by ‘inven-
tory on hand’ or ‘average of begin-
ning and ending inventory at cost.”
The average inventory turnover rate
was 9.5. Inventory turnover varied
significantly by hospital size; larger
hospitals had higher inventory turn-
over. The average inventory turnover
rates were 7.0 in hospitals with fewer
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than 50 staffed beds, 8.1 in hospitals
with 50-99 beds, 9.8 in hospitals with
100-199 beds, 11.0 in hospitals with
200-299 beds, 13.1 in hospitals with
300-399 beds, 13.4 in hospitals with
400-599 beds, and 13.7 in hospitals
with 600 or more staffed beds. The
rate of inventory turnover was simi-
lar to that reported in 2006 (9.8).

Staffing. The number of full-time-
equivalent (FTE) pharmacists (1 FTE
= 40 hours per week) averaged 11.5
and varied significantly by hospital
size (Table 10); the larger the hospi-
tal, the greater the number of FTE
pharmacists. The number of FTE
technicians averaged 9.9 and also
varied significantly by hospital size.
As with FTE pharmacists, the larger
the hospital, the greater was the
number of FTE technicians.

The average number of FTE phar-
macists and FTE technicians per 100
occupied beds (average daily census)
among all hospitals was 18.4 and
16.9, respectively (Table 10). These
values varied significantly by hospital
size, with the smallest hospitals hav-
ing the most FTE pharmacists and
technicians per 100 occupied beds.

The average numbers of FTEs per
100 occupied beds for management,
clinical, distributive, integrated,
informatics, medication-use safety,
and other pharmacists by number of
staffed beds are provided in Table 11,
as are FTEs per 100 occupied beds for
residents, pharmacy technicians, and
support staff.

To compare a hospital’s staffing
levels to the national average, readers
should find the average number of
FTEs per 100 occupied beds in the
category of staffed beds that fits their
institution, multiply that number by
the number of staffed beds in their
hospital, and divide by 100.

The allocation of FTEs across
different types of pharmacist and
nonpharmacist staff varied greatly by
hospital size, clinical versus distribu-
tive pharmacist designations, and the
presence of integrated pharmacists
who spend approximately equal
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Table 9.

Inpatient Pharmacy Acquisition Cost of Pharmaceuticals per Patient Day and per Admission

Total Inpatient Pharmacy Acquisition
Cost of Pharmaceuticals?® per Patient Day

Total Inpatient Pharmacy Acquisition
Cost of Pharmaceuticals® per Admission

(%) (%)

Characteristic n Mean % S.E. n Mean £ S.E.
No. staffed beds

<50 67 182.93 +£18.04 67 73049 +143.63

50-99 52 162.79 £28.12 52 585.05+74.52

100-199 62 171.29 £48.38 62 818.90 £ 226.36

200-299 82 109.20£5.28 81 598.58 +43.43

300-399 75 120.02£7.13 75 605.09 +36.03

400-599 78 123.88 £8.69 77 656.61 +38.73

>600 58 111.90+5.84 58 721.03 £58.52
All hospitals—2009 474 156.14 £13.02 472 697.79+£70.62
All hospitals—2008' 389 170.08 £ 15.37 389 716.95 + 69.90°
All hospitals—20072 414 156.28 +13.82° 416 702.08 +55.47°

2Defined as “total acquisition cost (i.e., total purchases) for all pharmaceuticals, including drug products derived from blood and diagnostic agents but excluding i.v.

fluids and i.v. sets.”

"Data from 2007-08 were reanalyzed using the format adopted in 2009.

amounts of time in clinical and dis-
tributive activities.

Staff vacancies and turnover. An
estimated 3.7% of FTE pharmacist
positions and 4.1% of FTE pharmacy
technician positions were vacant
(Table 10). The percentage of vacant
FTE positions was calculated by
dividing the number of vacant FTE
positions by the total number of FTE
positions overall and within each
category of staffed-bed size.

The current U.S. economic reces-
sion has affected recruitment efforts
to fill vacant positions. While the
overall rate of pharmacist vacancies
has declined (Table 10), 25% of the
positions were “frozen,” meaning
that directors were not authorized
to recruit and hire replacements for
these positions. Similarly, the rate
of pharmacy technician vacancies
has declined from 2008 (Table 10);
however, 33% of these positions
were frozen. On average, directors
reported that vacant pharmacist and
technician positions were filled in 5.1
and 1.8 months, respectively.

Inpatient pharmacy staff turn-
over rates are presented in Table 10.
The overall rate of pharmacist and
pharmacy technician turnover was

6.6% and 13.4%, respectively. Of this
pharmacist turnover, 18% was due to
terminations, and 82% were volun-
tary resignations. Of the pharmacy
technician turnover, 24% was due to
terminations, and 76% were volun-
tary resignations.

Space. The use of space for general
nonsterile drug preparation and dis-
pensing, compounding sterile prepa-
rations, drug storage, office space,
and other space varied significantly
by hospital size, with the largest
hospitals having the most space. Re-
ported space allocations were similar
to those found in the 2006 survey.’

The average pharmacy depart-
ment space was 20.4 ft* per staffed
bed. Space per staffed bed varied
significantly by hospital size; larger
hospitals had less space per staffed
bed than did smaller hospitals. For
example, hospitals with fewer than
50 staffed beds reported 31.2 ft* per
staffed bed, compared with 19.2
square feet per staffed bed in hos-
pitals with 50-99 beds, 15.1 square
feet per staffed bed in hospitals with
100-199 beds, 11.9 square feet per
staffed bed in hospitals with 200-299
beds, 10.9 square feet per staffed bed
in hospitals with 300-399 beds, 10.1

square feet per staffed bed in hos-
pitals with 400-599 beds, and 10.3
square feet per staffed bed in hospi-
tals with 600 or more staffed beds.

Hospital departments allocated
41% of their space to general non-
sterile drug dispensing, 17% to com-
pounding sterile preparations, 26% to
drug storage, 17% to office space, and
24% to other uses. Overall, over half of
respondents indicated that their cur-
rent space allocations were adequate
for general nonsterile drug dispensing
(61.8% of respondents), compound-
ing sterile preparations (64.6%), drug
storage (54.7%), office space (57.7%),
and other uses (56.9%).

Summary and conclusion

In this national probability sample
survey, the response rate was 40.5%.
Pharmacists were very involved in
monitoring medication therapy in
hospitals. Virtually all hospitals had
pharmacists regularly monitor medi-
cation therapy. Nearly half of re-
spondents reported that pharmacists
monitored 75% or more of patients.
An increasing percentage of hospitals
provided pharmacists electronic ac-
cess to laboratory test data. Students
were increasingly conducting moni-
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toring activities. More than 92% of
hospitals had pharmacists routinely
monitor serum medication concen-
trations or their surrogate markers.
Most hospitals allowed pharmacists
to order initial serum concentrations
and adjust dosages. Genetic testing
to evaluate indication or dosage was
done in only 2.7% of hospitals.

Pharmacist involvement in medi-
cation safety initiatives continued to
be strong, interconnected to others
in the medication-use system, and
focused on the system. Interdisci-
plinary committees reviewed ADEs
in 89.3% of hospitals. Prospective
analysis (e.g., FEMA) was conducted
in 66.2% of hospitals; retrospective
analysis (e.g., RCA) was conducted
in 73.6%. Safety culture had been
assessed by 62.8% of hospitals. ADEs
were reported to external groups by
60.7% of hospitals.

Pharmacist involvement in patient
education programs continued to be
modest. Most hospitals assigned
oversight for patient medication
education to the department of nurs-
ing, but many hospitals reported that
pharmacists provided medication
education to 1-25% of patients. The
percentage of patients who received
education from pharmacists did not
change significantly over the past
nine years.

The use of technology continues
to improve the medication-use sys-
tem. CPOE systems with CDSSs were
in place in 15.4%, BCMA systems
in 27.9%, smart infusion pumps in
56.2%, and complete EMR systems
in 8.8% of hospitals. The majority of
hospitals used an integrated pharma-
cy practice model using clinical gen-
eralists, and the majority of directors
favored this model for the future.

Pharmacists play a significant
role in emergency response services
in hospitals. Approximately 40% of
hospitals had pharmacists as mem-
bers of cardiopulmonary resuscita-
tion teams, and 15.7% had pharma-
cists participate on rapid-response
teams.

%
Pharmacy
Technician
Turnover¢
13.2
11.0
14.3
134
13.1
134
13.8
134
13.8
13.7

% Vacant
FTE
Technician
Positions®
4.1
1.2
57
4.2
3.6
4.0
3.9
4.1
4.7

1

Mean £ S.E.
No. FTE
Technicians
per 100
Occupied Beds
22.2+3.2
26.7+14.7
13.1+£3.1
82+04
+

1+£0

8.6+0.5
16.9+25
13.1+£09
13.0+£0.7
11.8+£1.6
123+1.2
11.6+0.7
10.1+£0.2
10.0+£0.6

4£03
6+0.5

9.9+0.3°
9.9+0.2

Mean + S.E.
No. FTE
Pharmacy
Technicians
98+1.2
13.0+£0.7
220+1.0
289+1.3
51.8+3.3
95+03
9.0+0.3
9.7+03
9.1+0.3
86+0.3
84+0.3

%
Pharmacist
Turnoverc
9.9
8.9
6.6
7.5

5
57
5
6.6
8.6
7.6
g

5.2
34

% Vacant
FTE
Pharmacist
Positions®
4.0
35
3.0
5
3.7
3.7
9
3

7f
3f
5.7
4.7f
7.2f

Mean +S.E.
No. FTE
Pharmacists
per 100
Occupied Beds
23.6+29
25.8+13.2
16.4+4.7
9.0+04
104+0.5
124+16
109 £ 0.5
184 +2.4
142+1.0
13.2+0.6
15.1+£23
13.1+£0.8
123+ 0.6
109+0.4
104+05

No. FTE

Mean = S.E.
Pharmacists?
23+0.2
47+04
11.7+£18
14.1+£0.7
256+1.3
357+1.6
64.5+3.3
11.5+0.5¢
11.2+0.3
10.2+0.3
8+0
10.1+0.3
8+0
4+0
6+0

n
84
72
73
90
79
82
58
538
520
525
451
506
489
537
503

37.72,p < 0.0001.

full-time equivalent.
bCalculated as number of vacant FTE positions divided by total number of FTE positions.

“Calculated as number of FTE resignations divided by total number of FTE positions.

dDesign-based F(1,531)

Characteristic
No. staffed beds

50-99

100-199
200-299
300-399
400-599

>600

<50
Data from 2002-06 were reanalyzed using the method adopted in 2007 for consistency. Calculated as number of vacant FTE positions divided by total number of FTE positions.

¢Design-based F(1,526) = 113.34, p < 0.0001.
9Data not collected.

*FTE

Inpatient Pharmacy Staffing in Prior Fiscal Year

All hospitals—2009
All hospitals—2008'
All hospitals—20072
All hospitals—20063
All hospitals—2005*
All hospitals—2004°
All hospitals—2003°
All hospitals—2002’

Table 10.
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Table 11.

Pharmacy Full-Time Equivalents (FTEs) per 100 Occupied Beds by Type of Position

Mean FTEs per 100 Occupied Beds?
w
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Characteristic n = O (a) £ £ =4V} (@] [ P 2 2
No. staffed beds

<50 80 6.9 1.1 2.8 12.2 0.31 0.02 0.03 024 236 22.2 0.26
50-99 67 3.2 0.7 5.0 16.7 0.13 0.10 0 0 258 26.7 0.70
100-199 70 2.0 1.1 3.0 8.8 0.51 0.09 0.12 0.71 16.4 13.1 1.22
200-299 87 1.1 0.9 2.2 44 0.17 0.05 0.04 0.16 9.0 8.2 0.55
300-399 78 1.1 1.9 2.8 3.8 0.28 0.08 0.08 042 104 9.0 0.66
400-599 80 1.4 1.2 2.8 5.9 0.25 0.1 0.16 060 124 9.1 0.68
2600 58 1.0 2.0 24 4.1 0.23 0.12 0.22 0.89 10.9 8.6 0.68

All hospitals—2009 520 3.60° 1.10 3.07 9.87 0.30 0.06 0.06 0.35 18.4 16.9 0.64

All hospitals—2008’ 516 2.67 1.15 2.99 6.71 0.18 0.09 0.07 0.23 14.2 13.1 0.71

All hospitals—20072 501 2.66 1.14 3.26 5.51 0.26 0.13 0.13 011 132 13.0 1.05

All hospitals—2006° 434 2.60 1.04 3.09 7.94 0.21 0.08 0.03 0.13  15.1 11.8 0.31

All hospitals—2005* 505 25 1.0 34 5.1 0.2 0 0.4 0.3 13.1 123 0.7

2Standard errors are available upon request.

Design-based F(1, 513) = 8.82, p = 0.0031.
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