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ASHP national survey of pharmacy practice
in hospital settings: Prescribing
and transcribing—2007
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he ASHP national survey of phar-
macy practice in hospital settings
focuses on the role pharmacists
play in managing and improving
the medication-use process. The na-
tional surveys are organized accord-
ing to six steps in the medication-use
process: prescribing, transcribing,
dispensing, administration, moni-
toring, and patient education. Each
year, the survey focuses on two steps
in the medication-use process. The
2007 survey represents the first part
in the cycle and is concerned with
prescribing and transcribing. When
combined, the surveys represent a
composite picture that examines
the current role pharmacist’s play
in managing and improving the six
steps in the medication-use process.
In assessing the role of pharma-
cists in prescribing and transcribing,
the present study sought to describe
the process of formulary system
management, the use of clinical
practice guidelines, medication-
use evaluation activities, the extent
of pharmacist consultations, the

Purpose. Results of the 2007 ASHP national
survey of pharmacy practice in hospital
settings that pertain to prescribing and
transcribing are presented.

Methods. A stratified random sample of
pharmacy directors at 1264 general and
children’s medical-surgical hospitals in the
United States were surveyed by mail. SMG
Marketing Group, Inc., supplied data on
hospital characteristics; the survey sample
was drawn from SMG's hospital database.
Results. The response rate was 42.0%. The
use of nearly all formulary management
techniques has declined since 2001 in favor
of the use of clinical practice guidelines
to promote rational drug therapy. Retro-
spective methods to improve prescribing
are being replaced by concurrent methods
including the provision of drug information
to prescribers by pharmacists, consultations
with prescribers, and the continued gradual
adoption of computerized prescriber-order-
entry systems with decision support. The

provision of drug information to
prescribers, the evaluation of medi-
cation orders, the use of computer-
ized prescriber-order-entry (CPOE)

trends toward more electronic communi-
cation and ease of reference availability
and away from resource-intensive methods
continue to grow. Accreditation standards
prompted the implementation of safe
medication practices as shown by the rapid
increase in medication reconciliation and
the reading back of oral orders to improve
prescribing and transcribing.

Conclusion. The 2007 ASHP survey results
indicate that pharmacists are responding
to changes in the health care system to find
appropriate ways to improve medication
use at the prescribing and transcribing
steps of the medication-use system.

Index terms: American Society of Health-
System Pharmacists; Data collection; Hospi-
tals; Pharmaceutical services; Pharmacists,
hospital; Pharmacy, institutional, hospital;
Prescribing; Protocols; Quality assurance;
Rational therapy
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systems and electronic medical
records (EMRs), and actions taken
to ensure accurate transcription of
medication orders.
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In addition, this study profiles
acquisition cost of pharmaceuticals,
describes human resource commit-
ments and turnover, and estimates
national vacancy rates for hospital
pharmacist positions. Hours of
inpatient pharmacy operations per
week and the extent to which phar-
macy staff work from home are also
presented.

Methods

The extent to which pharmacists are
involved in the prescribing and tran-
scribing aspects of the medication-use

process was assessed using methods
similar to those used in previous
ASHP surveys."®

Questionnaire development. The
2007 questionnaire was developed
and pretested using procedures sug-
gested by Dillman.” Questions from
previous surveys that pertained to
topics of interest in this survey were
evaluated for clarity and response. As
with past surveys, data on hospital
characteristics (i.e., number of beds,
U.S. Census Bureau region, owner-
ship, U.S. Census Bureau metro-
politan statistical area status,® med-

ical school affiliation status) were
obtained from the SMG Marketing
Group, Inc., 2007 hospital database.’

Survey sample. From the SMG
database of 6945 hospitals, a sam-
pling frame of 4958 general and
children’s medical-surgical hospitals
in the United States was constructed.
Specialty, federal, and Veterans Af-
fairs hospitals were excluded. Hos-
pitals were stratified by size before
sampling, and random samples of
hospitals within each stratum were
taken to construct the sample of 1300
hospitals. Unlike previous surveys,

Table 1.
Size, Location, Ownership, and Affiliation of Respondents’ and Nonrespondents’ Hospitals?
Respondents Nonrespondents Surveyed Population
Characteristic n %" n %P n %°¢ n %4
All hospitals 531 42.0 733 58.0 1264 100.0 4958 100.0
Staffed beds®
<50 110 38.2 178 61.8 288 22.8 1617 326
50-99 82 42.7 110 57.3 192 15.2 784 15.8
100-199 75 389 118 61.1 193 15.3 1109 224
200-299 104 52.8 93 47.2 197 15.6 637 12.8
300-399 75 38.1 122 61.9 197 15.6 393 7.9
>400 85 431 112 56.9 197 15.6 418 8.4
Occupied beds
<50 193 384 309 61.6 502 39.7 2491 50.3
50-99 65 44.5 81 555 146 11.6 777 15.7
100-199 116 46.8 132 53.2 248 19.6 906 18.3
200-299 81 41.1 116 58.9 197 15.6 440 8.9
300-399 33 44.0 42 56.0 75 59 159 3.2
>400 43 448 53 55.2 96 7.6 184 3.7
Regionf
West 94 40.9 136 59.1 230 18.2 935 18.9
Midwest 166 48.0 180 52.0 346 27.4 1438 29.0
South 186 38.3 300 61.7 486 38.4 1893 38.2
Northeast 85 42.1 117 57.9 202 16.0 692 14.0
MSA status
Within an MSA 353 43.2 464 56.8 817 64.6 2747 55.4
Outside an MSA 178 39.8 269 60.2 447 354 2211 446
Ownership
For profit 67 40.6 98 59.4 165 13.1 729 14.7
Nonprofit 464 42.2 635 57.8 1099 86.9 4229 85.3
Medical school affiliation
Yes 182 444 228 55.6 410 33.2 1169 24.3
No 336 40.7 490 59.3 826 66.8 3651 75.7

aFrom the SMG hospital database. MSA = metropolitan statistical area.
PCalculated as a percentage of all hospitals surveyed in the category.

“Calculated as a percentage of all hospitals surveyed.

dCalculated as a percentage of all hospitals.
2 =13.305, df = 5, p = 0.021.
f¥?=7.968,df =3, p =0.047.
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we included 300 hospitals with fewer
than 50 beds to account for histori-
cally lower response rates in hospitals
of this size. Two hundred hospitals
were sampled in each of the other
hospital size categories, as was done
in previous surveys.

In March 2007, each of the 1300
hospitals was called by an indepen-
dent firm (Reliance Teleservice, Ar-
nold, MD) to verify the name of the
pharmacy director. After eliminating
closed hospitals, hospitals that no
longer had pharmacies, hospitals
without a permanent director of
pharmacy, and pharmacies unwilling
to provide the director of pharmacy’s
name, the adjusted sample comprised
1264 hospitals.

Data collection. Pharmacy direc-
tors in the sample were contacted up
to six times during the survey period.
An announcement letter was sent
to the entire sample in May 2007,
which was followed one week later by
the first survey mailing. To increase
the response rate, respondents were
entered into a drawing for three
iPod nanos (Apple Inc., Cupertino,
CA) as an incentive. Two weeks after
the initial survey mailing, reminder
postcards were mailed to the entire
sample. The surveys were mailed a
second time to nonrespondents in
early June 2007. The survey was sent
a third time by UPS to remaining
nonrespondents at the end of June
2007. Reliance Teleservice made a
final telephone contact with nonre-
spondents during July 2007.

Data analysis. Each member of
the sample was assigned a unique
identification number that allowed
the survey response to be matched
with hospital characteristics in the
SMG database.

As with previous surveys, data in
this report are presented by hospital
size on the basis of staffed beds to
more closely align with data pre-
sented by the American Hospital
Association."

Because of the stratified random
sampling procedure, it was necessary

to employ a design-based analysis."
This technique produces popula-
tion estimates that are much more
accurate than not accounting for
the complex sampling design. In ad-
dition, this technique improves the
reliability of the population estimates
and the estimates for the hospital size
subdomain. Stratified random sam-
pling also ensured that the sample
was representative of the population.

Data were entered using SPSS,
version 15.0 (SPSS Inc., Chicago,
IL). Data were converted to an In-
tercooled Stata, version 7, readable
format using DBMS Copy, version 7
(Conceptual Software, Inc., Houston,
TX). All non-design-based analyses
were conducted using SPSS 15.0.
All design-based analyses were con-
ducted with Stata 7 using the set of
survey commands. To account for
the sampling method, weights were
assigned to respondents to adjust
their contribution to the popula-
tion estimate. The weight was 14.70
for hospitals with fewer than 50
staffed beds, 9.56 for hospitals with
50-99 beds, 14.79 for hospitals with
100-199 beds, 6.13 for hospitals with
200-299 beds, 5.24 for hospitals with
300-399 beds, and 4.92 for hospitals
with 400 or more staffed beds. The
strata were the categories based on
the number of staffed beds, and the
finite population correction was
the total number of hospitals in the
population (4958).

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

Results and discussion

Overall, 531 usable surveys were
returned, yielding a response rate of
42.0%, which is substantially higher
than that of most mailed question-
naires.'? This response rate is higher
than that for the 2006 survey,' de-
spite the increase in sampling of the

830
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Table 3.

Percentage of Hospitals with Clinical Practice Guidelines (CPGs) That Include Medications and Pharmacist Involvement in Their Use

Staffed Beds?®

100-199

All Hospitals

>400
(n

300-399
(n

200-299
(n=104)

50-99
(n

<50

2007
(n=110)

20043

(n

2001¢
(n

= 85)
96.5

75)

92.0

(n=75)
81.3

=82)
84.1

(n=531)
84.1°

=493)
83.1

=520)
68.8

Characteristic

933

77.3

CPGs include medications

Pharmacists involved in CPG

93.2 90.6 88.4 934 99.0 98.6 95.1

95.3

development and implementation

2Data for 2007.

4.4397,p=0.0014.

=5, design-based F(4.03,2114.51) =

bUncorrected y? = 18.1022, df

Data not collected.
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Table 4.
Percentage of Hospitals with Programs on Joint Commission Core Measures of Compliance and
Pharmacists Who Participate in the Program (n =531)?

Discontinue
Antibiotic Use for
Surgical Infection
Prophylaxis within

Patients with Acute Myocardial Infarction Receiving
Medication at Discharge

ACE Inhibitors Lipid-Lowering 24 hr after Surgery
Characteristic or ARBs B-Blockers Aspirin Therapy End Time

Staffed beds

<50 56.4 48.2 50.0 30.0 53.6

50-99 80.5 78.0 80.5 59.8 829

100-199 84.0 84.0 80.0 50.7 80.0

200-299 84.6 82.7 82.7 65.4 89.4

300-399 86.7 853 853 733 85.3

=400 88.2 88.2 88.2 753 85.9

All hospitals—2007 75.1° 71.7¢ 71.8¢ 51.1¢ 74.0

Pharmacist participation in program

All hospitals—2007 324 29.3 30.5 28.2 72.1

20f those hospitals with a program. ACE = angiotensin-converting enzyme, ARB = angiotensin-receptor blocker.
PUncorrected x2 = 49.2624, df = 5, design-based F(4.07,2136.03) = 11.8917, p < 0.0001.
“Uncorrected y? = 71.6372, df = 5, design-based F(4.07, 2136.28) = 17.2474, p < 0.0001.
dUncorrected y? = 61.4406, df = 5, design-based F(4.07, 2137.31) = 14.8398, p < 0.0001.
eUncorrected y2? = 57.7681, df = 5, design-based F(4.09, 2148.06) = 13.6874, p < 0.0001.
fUncorrected x2 = 57.5464, df = 5, design-based F(4.07,2136.90) = 13.9673, p < 0.0001.

hospitals with fewer than 50 staffed | .\ 5
beds. X L. Percentage of Hospitals with Medication-Use Evaluation Activities
Hospital ch Table 1 J P

ospit 'c aracte}'lstlcs. a e' To Improve Prescribing (n =411)?
shows the size, location, ownership,
and affiliation status of the respon- % Hospitals Engaged in Activity

> . > by Year
dents’ hospitals, the nonrespondents . . .
hospitals, the surveyed hospitals, Activity 2007 2004 2001

; > Tracking and assessing the trend of
and the 4958 general and children’s
medical-surgical hospitals with phar- Y adverse drug ?Ve:lts P :gi z:'z gg'g
maCieS in the SMG hOSpital database. smg rejtrospectlve rug-use e\{a Ua.tIOnS .1 . K
C . Identifying problem-prone or high-risk

The characteristics of the surveyed O . o

) . therapies using preestablished criteria 75.8¢ 83.9 829
hospitals are presen'ted to hlghhght Complying with clinical practice
the complex sampling design used guidelines 79.1 708 636
in this survey. Respondents and Routinely reviewing culture and
nonrespondents were statistically sensitivity reports 83.6 81.5 754
different in number of staffed beds Tracking and assessing the trend of
and regional location. However, these pharmacist interventions 81.6¢ 84.5 83.6
differences are accounted for in the Tracking and assessing the trend of
design-based analysis. treatment failures 25.0 346 27.8

20f those hospitals with a medication-use evaluation program.

®Uncorrected x2 = 22.4091, df = 5, design-based F(4.02, 1626.23) = 4.9874, p = 0.0005.
‘Uncorrected y? = 23.9128, df = 5, design-based F(4.05, 1641.76) = 5.1722, p = 0.0004.
dUncorrected y? = 15.3121, df = 5, design-based F(4.08, 1652.71) = 3.2484, p=0.0110.

Formulary system management.
Pharmacy directors indicated the
extent of various formulary system
management techniques used in
their hospitals (Table 2). More than

80% of hospitals used a therapeu-
tic interchange policy, took steps
to minimize duplication of multi-
source products, and made efforts to
minimize duplication of therapeuti-
cally equivalent products. More than

60% of hospitals used pharmacist
interventions to help monitor pre-
scriber compliance with established
medication-use policies, regularly
reviewed new therapeutic agents, and
educated prescribers about medica-

tion costs. Approximately half regu-
larly reviewed therapeutic categories
and nonformulary medications.
Approximately 30% of hospitals
regularly evaluated prescriber adher-
ence to medication-use policies and

Am J Health-Syst Pharm—Vol 65 May 1, 2008
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required prior approval for the use
of nonformulary medications. Many
of these formulary management
techniques were significantly more
common in larger hospitals than in
smaller facilities. It is reasonable that
larger hospitals are able to imple-
ment more formulary management
techniques as these hospitals may
have additional personnel available
to participate in these management
techniques.

The use of all but three formulary
management techniques (using a
therapeutic interchange policy, regu-
larly reviewing nonformulary medi-
cations, and requiring prior approval
for the use of nonformulary medica-
tions) has declined since 2001. The
increased attention to nonformulary
medications may be due to the recog-
nition that when patients are admit-
ted for a short hospital stay, it may
not be in the best interest of patient
care to switch medication regimens
for patients already stabilized on long-
term medication therapies. Given
scarce resources and competing pri-
orities, formulary management may
have reached a level of maturity such
that increased attention to these tech-
niques may not occur in the future.

Clinical practice guidelines. Over
84% of all hospitals reported us-
ing clinical practice guidelines that
included medications (Table 3).
Furthermore, 93.2% of hospitals had

pharmacists actively involved in the
development and implementation of
all evidence-based clinical practice
guidelines that included medications.
The use of clinical practice guidelines
and pharmacist involvement in these
guidelines has remained relatively
stable since 2004’ and has greatly
increased since 2001.6

There were significant differ-
ences in the use of clinical practice
guidelines by number of staffed
beds. Over 90% of hospitals with
200 or more staffed beds used clini-
cal practice guidelines that included
medications, whereas only 77.3% of
hospitals with fewer than 50 beds
used clinical practice guidelines that
included medications.

Joint Commission core mea-
sures. In an effort to increase ap-
propriate treatment for common
conditions, the Joint Commission
developed core measures of compli-
ance with nationally accepted clini-
cal practice guidelines. We surveyed
five core measures: four dealing with
drug therapy in acute myocardial in-
farction (AMI) patients at discharge
and the other being the discontinu-
ation of prophylactic antibiotic use
to prevent surgical infections. Nearly
75% of hospitals had programs to
ensure that (1) patients hospitalized
for AMI receive aspirin, B-blockers,
and angiotensin-converting enzyme
inhibitors or angiotensin-receptor

blockers at discharge and (2) antibi-
otics used for surgical infection pro-
phylaxis are discontinued within 24
hours after surgery end time (Table
4). Only about half of hospitals had
programs to ensure that patients
hospitalized for AMI receive lipid-
lowering therapy at discharge. In
all cases, larger hospitals were more
likely to have these programs.
Pharmacists were most likely to
participate in discontinuing antibiot-
ics used for surgical infection pro-
phylaxis within 24 hours after sur-
gery end time (72.1%). Only about
30% of hospitals had pharmacists
participate in programs about the
core measures addressing drug thera-
py for AMI patients at discharge.
Improved prescribing through
medication-use evaluation activi-
ties. A substantial majority of hos-
pitals (72.0%) had a medication-use
evaluation program designed to im-
prove prescribing. The percentage of
these medication-use evaluation pro-
grams differed as a function of num-
ber of staffed beds (p < 0.0001). For
large hospitals, 90.6% of hospitals
with 400 or more staffed beds, 88.0%
of hospitals with 300-399 beds, and
89.4% of hospitals with 200-299
staffed beds had medication-use
evaluation programs. Medication-
use evaluation programs were pres-
ent in 52.7% of hospitals with fewer
than 50 beds, 72.0% of hospitals with

Table 6.
Percentage of Hospitals with Pharmacist Consultations
Consultation Provided >80% Adoption Rate of Pharmacist
20016 20043 2007 Recommendations
Type of Consultation (n=528) (n=492) (n=521) 2001¢ 20043 2007

Drug information 91.9 90.0 91.3 66.0 94.3 96.9
Dosage adjustments 88.1 92.6 925 72.7 933 97.3
Pharmacokinetics 76.9 829 87.2 853 95.4 99.5
Antibiotic 78.8 82.7 753 55.5 86.7 94.9
Nutrition support 46.7 51.1 48.4 76.9 91.6 98.4
Patient education 46.3 43.0 42.7 87.3 91.3 98.7
Pain management 38.0 37.8 34.8 65.9 91.6 98.6
Anticoagulation 338 41.7 40.4 73.2 873 99.7
Compliance and medical history 18.1 14.2 183 74.5 95.7 97.8
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2400
3243
343.9
3221
278.1
2471
125.5
110.0
189.0
2295

167.5
2125
145.5
124.7
113.1

53.0

435
215.7
126.8

300-399

200-299
1254
181.7
127.5
134.9

923
41.0
23.2
117.8
180.3

Staffed Beds?®
6

100-199
120.3
107.7

83.6
41

594
46.5
12.2
534
328

50-99
37.8
375
36.1
28.6
15.9
224

9.0
31.0
326

<50
16.9
17.6
9.0
10.2
3.8
14.8
7.2
9.0
10.9

2007
92.8°
104.7¢
82.9¢
70.0¢
65.2f
41.6¢
23.6"
84.2
76.1

All Hospitals
2004
77.4
96.8
61.8
58.9
46.0
414
229
90.6
35.2

2001¢
50.6
493
55.1
394
379
37.7
19.5
97.5
424

Type of Consultation

Drug information
Compliance and medical history

Dosage adjustments
Pharmacokinetics

Antibiotic
Patient education

Pain management

Anticoagulation

Mean Number of Pharmacist Consultations per Month
Nutrition support

2Data for 2007.

Table 7.
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50-99 beds, and 77.3% of hospitals
with 100199 beds. The prevalence of
medication-use evaluation programs
to improve prescribing has declined
over the past six years.>S

Pharmacy directors also reported
the extent to which hospitals un-
dertook a variety of medication-use
evaluation activities to improve pre-
scribing and the extent of pharmacist
involvement in these activities (Table
5). More than 90% of hospitals
tracked and monitored the trends for
adverse drug events and performed
retrospective drug-use evaluations.
More than 80% of hospitals routinely
reviewed culture and sensitivity
reports and tracked and monitored
trends for pharmacist interventions.
More than 70% of hospitals reviewed
compliance with clinical practice
guidelines and identified problem-
prone or high-risk therapies using
preestablished criteria as a mecha-
nism to improve prescribing. Less
frequently undertaken was moni-
toring trends for treatment failures.
Where differences in the percentage
of hospitals that undertook an activ-
ity are noted, the smallest hospitals
(those with less than 200 staffed
beds) performed the activity least
frequently.

The percentage of hospitals moni-
toring compliance with clinical
practice guidelines as a medication-
use evaluation activity to improve
prescribing increased from 64% in
2001 to 79% in 2007. This increase
suggests that organizations value
improving prescribing using clini-
cal practice guidelines and that the
pharmacy department is playing a
key role in this activity.

Pharmacist consultations. As
in previous surveys, pharmacist
consultations were defined as

[ PRI R B a )
£3888888% consisting of at least a review of
T979C57¢S3 patient medical records or clinical
Q Q Q Q \ .

i laboratory-determined serum drug
Aoenadtu8s . .
cRagercgg concentrations and an oral or writ-
1} I n nn ™M . .
ceomacmal ten follow-up with the prescriber.
CND T 2O ;

TEMANS Pharmacy directors were asked to
rrryrgx

indicate which types of consulta-
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tions were provided by pharmacists
in their hospital, how many consul-
tations occurred each month, and
if most (80% or more) of the phar-
macists’ recommendations were ad-
opted by prescribers. Pharmacists at
more than 75% of hospitals provided
consultations on dosage adjust-
ments, drug information, pharma-
cokinetics, and antibiotics (Table 6).
Pharmacists provided nutrition sup-
port consultations in approximately
half of the hospitals and provided
patient education and anticoagula-
tion consultations in approximately
40% of hospitals. Consultations on
pain management, compliance, and
medical history were less frequently
provided.

The mean number of monthly
consultations varied from about 105
dosage adjustments to approximately
24 pain management consultations
(Table 7). The mean number of
consultations significantly increased
with hospital size for all types of con-
sultations. For each type of consulta-
tion examined, nearly all pharmacy
directors indicated that 80% or more
of the recommendations offered by
pharmacists were adopted.

These results suggest that phar-
macists are making a significant con-
tribution to prescribing by providing
consultations to prescribers. The
percentage of hospitals providing
different types of consultations has
remained stable or increased slightly
from previous surveys. The num-
ber of monthly consultations sug-
gests that consultations are frequent
events. The number of consultations
provided has increased for nearly all
consultation types, with the excep-
tion of anticoagulation management
consultations. It is possible that the
number of pharmacist-provided
anticoagulation management con-
sultations with patients at discharge
decreased because patients’ anti-
coagulation management is often
provided in outpatient settings. We
believe that the increased numbers
of pharmacokinetics and nutrition

Table 8.

Percentage of Hospitals Using Various Methods for Providing Prescribers with Objective Drug Information

Staffed Beds?

100-199

All Hospitals

>400
(n

300-399

200-299
(n=104)

50-99
(n

<50
(n=110)

2007

20043

(n

20016

(n

=85)

(n=75)

(n=74)

=82)

(n=530)

=491)

=529)

Method

Staff pharmacists routinely answer

96.4 94.9° 89.1 100.0 95.9 97.1 973 98.8

98.0

questions
Newsletters or bulletins

80.0

76.0

78.8

66.2

51.2

41.8

59.4¢

68.5

729

47.7 32.9¢ 20.9 30.5 324 413 50.7 553

62.7

Continuing-education programs

Disseminating results of medication-

64.3 63.9 48.4¢ 29.1 42.7 58.1 68.3 65.3 62.4

use evaluation
Electronic drug information product

Formal drug information center

Academic detailing

94.1

80.0

77.9

83.8

59.8

46.4

67.6f

60.4

48.1

28.2

9.3
8.0
60.0

58
6.7
61.5

8.1

6.1

4.5

8.19

4.1

5.7
7.9

304

14.1

5.4
338

37
18.3

0.9

13.6

4.8"
344

6.4
353

81.2

Pharmacist attending rounds
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2Data for 2007.

0.0010.

11.9868, p < 0.0001.

=6.9675, p <0.0001.

46969, p

3.88,2035.39
4.07,2134.69
4.12,2157.85

5, design-based F

bUncorrected y? = 19.3254, df

5, design-based F

cUncorrected 2 = 50.2359, df

5, design-based F

dUncorrected y? = 29.9444, df

11.8926, p < 0.0001.
17.3760, p < 0.0001.
6.4620, p < 0.0001.

,2148.94
,2123.14
,2184.78

5, design-based F(4.10

eUncorrected y? = 50.5368, df

fUncorrected y2

4.05

5, design-based F

72.6691,df =

-based F(4.17,

5, design

9Uncorrected x? = 28.3196, df

=0.0055.
28.1368, p < 0.0001.

3.6066, p

4.16,2182.13

5, design-based F

"Uncorrected y? = 16.1848, df

Uncorrected y?

5, design-based F(4.12,2161.27)

120.7802, df =



support consultations are being in-
corporated into either specialty or
general practice. With the transition
to the entry-level doctor of phar-
macy, pharmacists are increasingly
ready to assume clinical roles, more
so than previous graduates. Finally,
when recommendations are given,
there is nearly universal acceptance
of the recommendations. This sug-
gests that pharmacists are accepted
members of the health care team
whose input in patient care is valued
by prescribers.

PRACTICE REPORTS Prescribing and transcribing W

Drug information. Pharmacy di-
rectors were asked how their hospital
provides objective drug information
to prescribers. Having pharmacists
routinely answer questions was
the most frequently cited method
by which objective drug informa-
tion was provided to prescribers
(94.9%), followed by the availability
of an electronic drug information
product (67.6%) and dissemination
of newsletters or bulletins (59.4%)
(Table 8). Approximately half of
hospitals disseminated the results of

medication-use evaluations (48.4%),
and approximately one third of hos-
pitals had pharmacists attend rounds
(34.4%) and provide continuing-
education programs (32.9%). Less
frequently utilized mechanisms to
provide objective drug information
to prescribers included having a for-
mal drug information center (8.1%)
and academic detailing (4.8%).
Larger hospitals were significantly
more likely to use each of these
methods to provide drug informa-
tion to prescribers.

Table 9.
Percentage of Hospitals That Provide Electronic Drug Information and Internet Access
Staffed Beds
All Hospitals <50 50-99 100-199  200-299 300-399 >400

Electronic Source Availability (n=531) (n=110) (n=82) (n=75) (n=104) (n=75) (n=85)
None 6.9° 16.4 73 0 1.0 2.7 1.2
Pharmacy department only 11.8° 21.8 134 6.7 4.8 2.7 3.5
Hospital network only 81.22 61.8 79.3 933 94.2 94.7 95.3
Internet access for pharmacists 97.6 97.3 95.1 100.0 97.1 98.7 96.5

2Uncorrected x2 = 76.7550, df = 10, design-based F(8.11, 4258.44) = 10.0328, p < 0.0001.

Table 10.
Percentage of Hospitals Using Technology in the Prescribing and Transcribing Steps of the
Medication-Use Process?
Pharmacists Use
Complete EMR EMR To Manage
CPOE System Components (No Patient Medication
with CDSS of EMR System Charts)® Therapy®
Characteristic n % n % n % n %
Staffed beds
<50 110 7.3 110 24.5 27 3.7 27 66.7
50-99 82 12.2 82 40.2 33 21.2 33 84.8
100-199 75 6.7 75 50.7 38 7.9 38 92.1
200-299 104 10.6 104 50.0 52 9.6 52 88.5
300-399 75 13.3 75 533 40 5.0 40 82.5
>400 85 259 85 55.3 47 8.5 47 93.6
All hospitals¢
2007 531 10.4¢ 531 41.0¢ 237 9.2 237 84.6f
2006’ 460 8.7 460 38.1 .9 e 189 94.0
20052 510 6.8 e e
20043 492 3.1 492 245 .. .
2003* 552 59 548 30.6 186 83.1

2CPOE = computerized prescriber order entry, CDSS = clinical decision-support system, EMR = electronic medical record.

°Of hospitals with an EMR system.

Excludes federal facilities, Veterans Affairs hospitals, and specialty hospitals.
dUncorrected y? = 15.8055, df = 5, design-based F(4.13, 2168.99) = 3.6068, p = 0.0056.
eUncorrected x2 = 32.7003, df = 5, design-based F(4.11, 2157.90) = 7.6598, p < 0.0001.
fUncorrected x2 = 16.4623, df = 5, design-based F(4.17, 963.05) = 3.2716, p =0.0101.

9Data not collected.
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The standard method of having

levels not seen since 1998,"* but more

Primary Method by Which Pharmacy Receives Medication Orders?

;a:;:zel:‘.tag e of Hospitals Pharmac.ists routipely answer c.lrug likely exist as drug Policy centers that
Reporting Successful 1nformat10n' questions h.as remained conduct drug policy analysis and
Approach to Medication st'able and high, and having pharma- forrr'u}lary management rather than
Reconciliation with Pharmacy cists attend rounds has also been sta-  traditional centers that respond to
el ble.*® There was substantial increased  prescribers’ patient-specific drug in-
use of electronic drug information formation inquiries.
Characteristic n % products and associated declines in Electronic drug information re-
Staffed beds the use of traditional methods (news-  sources were available on 81.2% of
<50 110 70.9 letters, formal continuing-education hospital networks, whereas 11.8%
50-99 82 84.1 programs, and dissemination of re- had electronic availability only in
;gg:;gg 1(7)i 2;2 sults of medication-use evaluations). the pharmacy department, and 6.9%
300-399 75 800 These results follow a trend toward had no electronic sources of drug
400 85 824 more electronic communication and information (Table 9). Larger hos-
All hospitals ease of reference availability and away  pitals were significantly more likely
2007 531 78.3 from more resource-intensive meth- to make electronic drug information
2006 460 71.7 ods. Finally, formal drug information resources available on the hospital
20052 510 4438 centers may be reemerging, matching network and less likely to have them
Table 12.

% Hospitals

Handwritten

Order Electronically Digital Image
Characteristic n (Copy or Original) through CPOE Fax Capture
Staffed beds
<50 100 70.0 3.0 20.0 7.0
50-99 74 36.5 4.1 378 216
100-199 65 18.5 3.1 29.2 49.2
200-299 91 17.6 7.7 14.3 60.4
300-399 65 215 6.2 215 50.8
=400 74 13.5 16.2 13.5 554
All hospitals 469 38.3 5.1 23.7 327

2CPOE = computerized prescriber order entry.

Table 13.
Off-site Medication Order Review and Entry Technology
Provider of Off-site Medication Order Review
and Entry Service
Affiliated
Uses Off-site Medication National or Hospital
Order Review and Entry Service Regional with 24-hr
After Hours Company Pharmacy
Characteristic n % n (%) Services (%) Other (%)
Staffed beds
<50 107 15.0 16 18.8 50.0 313
50-99 75 30.7 23 34.8 52.2 13.0
100-199 49 26.5 13 53.8 23.1 23.1
200-299 30 30.0 9 22.2 66.7 11.1
300-399 11 27.3 3 333 66.7 0
>400 5 20.0 1 100.0 0 0
All hospitals 277 220 65 340 44.8 21.2
836 Am J Health-Syst Pharm—Vol 65 May 1, 2008



available only in the pharmacy de-
partment or not have any electronic
drug information resources at all.
The Internet is widely available to
hospital pharmacists, with 97.6% of

PRACTICE REPORTS Prescribing and transcribing W

hospitals providing pharmacists ac-
cess to the Internet. The Internet is
a widely diffused innovation in hos-
pital pharmacies of all sizes, which
allows pharmacists access to broader

Table 14.

Percentage of Hospitals Undertaking Actions To Ensure Accurate
Transcription of Medication Orders?

Action 2007 20043 20016

Standard physician order forms used 88.8 90.2 89.6
Oral orders must be countersigned 714 785 83.0
All oral orders must be read back, including

spelling the drug name, dose, dosage

form, and name of patient 78.7 81.9 314
If CPOE not available, physicians must print

or type all medication orders 42 3.8 3.9
Any illegible order is clarified before

transcription or entry onto MARs 924 94.4 89.8
MARs and pharmacy patient profiles are

reconciled at least daily 68.9 753 63.2
Have electronic MAR 374 b
Pharmacy sends label to be placed on MAR 55
Second nurse double-checks written

changes to MAR 314
Special transcribing procedures are used

for high-risk drugs 18.4 219 17.3
Have CPOE with interface to pharmacy

computer system 9.4 23

2CPOE = computerized prescriber order entry, MAR = medication administration record.

°Data not collected.

sources of information (e.g., national
guideline clearinghouse) not avail-
able in the hospital.

Technologies. One technique
used to improve prescribing and
transcribing is the use of CPOE sys-
tems with clinical decision-support
systems (CDSSs). CPOE systems
work best when they are part of
a comprehensive strategy to im-
prove prescribing practices. Having
decision-support systems integrated
with CPOE is a key and necessary
component to improve prescribing.
Only 10.4% of hospitals had CPOE
systems with CDSSs (Table 10). The
largest hospitals utilized CPOE sys-
tems significantly more often than
did smaller hospitals. Only 9.1% of
hospitals with CPOE did not have
their CPOE system integrated with
their pharmacy computer system;
these systems required manual re-
entry of orders into the pharmacy
computer system by pharmacy staff.
Interfaces decrease the opportunity
for transcription errors. It is likely
that the increases in interfaces were
due to replacement of homegrown
legacy systems with enterprise solu-
tions that are naturally integrated
and the movement away from a best-
of-breed philosophy toward integrat-

Table 15.
Policies on Injectable Medications Brought by the Patient for Administration by the Pharmacy®
% Hospitals with Specific Policy
Require the
Accept Medication Be
Medication, Sent Directly to
Make the the Pharmacy Refuse Unless Never
Preparation for fromaLicensed ItIsPurchased Handleona HadThis
% Hospitals Administration Identifiable by Hospital = Case-by-Case Situation
Characteristic n with Policy in Clinic Source Pharmacy Basis Arise
Staffed beds
<50 40 15.0 25 15.0 15.0 35.0 325
50-99 34 324 11.8 11.8 5.9 441 26.5
100-199 34 38.2 0 26.5 20.6 294 235
200-299 48 50.0 8.3 25.0 18.8 333 14.6
300-399 47 44.7 43 234 213 31.9 19.1
2400 55 50.9 9.1 23.6 20.0 38.2 9.1
All hospitals 258 35.1° 5.1 204 16.7 349 229

20f hospitals with clinic operations.

PUncorrected x2 = 20.3824, df = 5, design-based F(4.19, 1056.03) = 3.9947, p = 0.0027.
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ed enterprise medication-use system
solutions. The adoption of CPOE is
still in the early adoptor phase!* but
appears to be slowly growing.
Another technology used for
information management and to
improve prescribing is an electronic
medical record (EMR). Overall, 41%
of hospitals had one or more com-
ponents of the medical record (e.g.,
medication administration record
[MAR], clinical documentation, vital
signs, CPOE, laboratory or radiology
results, progress notes) in electronic
form (Table 10). This varied by hos-
pital size, with larger hospitals being
more likely to have components of
an EMR. For example, 55.3% of hos-
pitals with 400 or more staffed beds
had components of an EMR, while
only 24.5% of hospitals with fewer
than 50 staffed beds had components
of the EMR. There is steady growth
in the adoption of components of
an EMR in hospitals, and this shows
progress toward paper-free systems
in the future. However, only 9.2%

of hospitals with components of
an EMR had a complete EMR sys-
tem and did not use patient charts.
Overall, 84.6% of hospitals provided
pharmacists access to medication-
relevant portions of the EMR for the
purpose of managing medication
therapy. This varied by hospital size,
with pharmacists in larger hospitals
being more likely to manage medica-
tion therapy using relevant portions
of the EMR.

Medication reconciliation. After
identifying problems with medi-
cation regimen continuity when
patients were transferred between
settings, the Joint Commission cre-
ated the national patient safety goal
on medication reconciliation to
stimulate complete and accurate
medication reconciliation across the
continuum of care."”” Hospitals were
charged with developing a process
for obtaining and documenting a
complete list of patients’ current
medications at admission, when
transferred within the organization,

and at discharge. This process bridg-
es both prescribing and transcribing
components of the medication-use
process.

Approximately 78% of hospital
pharmacy directors reported that
their hospital had developed and
implemented, with the involvement
of the pharmacy department, a suc-
cessful approach to meeting the Joint
Commission’s national patient safety
goal on medication reconciliation
(Table 11). Compared with 2005,
when only 45% reported having met
the goal,” the percentage of hospitals
conducting medication reconcilia-
tion activities has rapidly increased.
The increases in pharmacist-provided
consultations on patient compli-
ance and medical histories (Table 7)
are likely related to increased adop-
tion of medication reconciliation
processes.

Frequently, smaller hospitals have
challenges in meeting certain stan-
dards of care; however, hospitals of
all sizes have had similar success in

Outpatient®

Table 16.
Pharmacy Total Acquisition Cost of Pharmaceuticals in Prior Fiscal Year
Mean + S.E. Cost (Median) ($)
Characteristic Inpatient®
Staffed beds
<50 835,676 + 155,886 (481,000) (n =73)
50-99 1,601,287 + 150,904 (1,200,000) (n = 65)
100-199 4,532,289 £ 794,033 (3,000,000) (n = 57)
200-299 6,422,543 £ 322,790 (6,008,376) (n =91)
300-399 9,219,828 £ 561,664 (8,131,004) (n = 66)
2400 16,722,533 £ 1,223,657 (14,550,000) (n =79)
All hospitals
2007 4,955,941+ 230,759 (n = 431)
2006’ 4,897,533 £224,484 (n=417)
20052 5,225,972 + 227,695 (n = 461)
20043 4,654,746 £ 181,331 (n =450)
20034 4,308,021 £98,601 (n =499)
2002° 3,848,311 + 140,959 (n = 446)

833,734+ 256,982 (310,000) (n = 29)
1,201,665 + 240,890 (750,000) (n = 32)
2,882,885 +802,863 (1,150,000) (n = 24)
4,981,218 £ 1,701,796 (2,285,643) (n = 48)
4,741,709 £ 795,633 (2,772,126) (n = 45)
9,383,220+ 1,570,474 (4,110,806) (n = 58)

3,682,685+ 402,024 (n = 236)

e

Total acquisition cost for all pharmaceuticals, including drug products derived from blood and diagnostic agents but excluding i.v. fluids and i.v. infusion sets.
5Total acquisition cost for all pharmaceuticals, including drug products dispensed from an outpatient dispensing pharmacy and other ambulatory care settings (e.g.,

oncology clinics, ambulatory surgery centers).
“Design-based F(1,425) = 32.13, p < 0.0001.
dDesign-based F(1,230) = 10.73, p = 0.0012.
Data not collected.
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% Vacant FTE

Technician
Positions?

1.7

3.5

4.2

3.5

4.5

4.9

4.1

Beds
19.0+2.0
138+1.6
9.6+0.6
85+0.5
13.0£0.7

FTE Technicians
per 100 Occupied

Mean + S.E.

20+0.3
43+0.2
8.7+£0.7
143+0.7
18.6%1.0
9.5¢+0.3

Technicians
345+2.0

FTE Pharmacy

% Vacant FTE
Pharmacist
Positions?
7.7
9.7
6.2
54
6.5
6.3
6.4

Beds
9.8+0.6

120+ 1.1
85+04
9.7+£0.5
13.2¢£0.6

per 100 Occupied
19.8+1.8

FTE Pharmacists

Mean + S.E.

1.9£03
9.1+£0.7
15.0+0.7

19.9£1.0
10.2°+0.3

39.7+£22

FTE Pharmacists

n
107
82
75
103
74
84
525

Characteristic
<50
50-99
100-199
200-299
300-399
>400

Inpatient Pharmacy Staffing in Prior Fiscal Year®
Staffed beds

Table 17.

meeting the medication reconcilia-
tion requirements. The Joint Com-
mission’s standards appear to have
narrowed the gaps between larger
and smaller hospitals.

Transcribing. The traditional
way for the pharmacy department
to receive medication orders was by
receiving a copy of the order or the
original order itself. A copy of the
original handwritten order was still
the most common way for hospital
pharmacy departments to receive
medication orders (38.3%) in 2007
(Table 12). A copy was received by
37.3% of hospital pharmacy depart-
ments, and the original was received
by only 1.0%. If a manual order sys-
tem is used, the original order would
be preferred because of concerns
about carbon copies being difficult
to read; however, the receipt of the
original order is not a common prac-
tice. Digital image capture was used
by 32.7% of hospitals, followed by
fax (23.7%) and electronic receipt
through CPOE (5.1%). Larger hospi-
tals were more likely to use technol-
ogy to deliver medication orders to
the pharmacy department.

Off-site medication order review
and entry technology has increased
nurses’ access to pharmacists when
the pharmacy department is closed.
Overall, 22.0% of hospitals used
off-site medication order review and
entry after hours (Table 13). Most
commonly, hospitals used an affili-
ated hospital having 24-hour phar-
macy services (44.8%), followed by a
national or regional company (34%)
and other methods (21.2%) (typi-
cally oncall pharmacists).

of vacant FTE positions/total FTE positions.

All hospitals

S A majority of hospitals took one
Sgcg or more of five actions to ensure ac-
243 curate transcription of medication
Tege orders: (1) clarification of illegible
=S8 2d s
S50y orders before transcription or entry
Sgapwy into MARs, (2) use of standardized
Segnsng . .
g5cecs prescriber order forms, (3) requir-
i .
ERT2TR ing all oral orders to be read back
fogssg . . .
SEeeEe (including spelling the drug name,
(=2}
L2222 dose, dosage form, and name of the
ES8cagd
w

patient), (4) requiring prescribers to
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Table 18.

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

Mean FTEs per 100 Occupied Beds

Management Clinical Distributive Integrated Informatics
Characteristic n Pharmacists Pharmacists Pharmacists Pharmacists Pharmacists
Staffed beds

<50 100 5.05 0.81 3.42 9.81 0.36
50-99 73 2.74 1.41 2.68 4.69 0.27
100-199 73 1.39 1.15 3.53 3.23 0.19
200-299 100 1.18 1.23 3.52 3.38 0.24
300-399 72 1.00 1.11 2.50 3.28 0.21
>400 83 1.03 1.77 3.22 2.67 0.22
All hospitals 501 2.66° 1.14 3.26 5.51¢ 0.26

aStandard errors are available upon request from the authors.

Design-based F(1,495) = 5.50, p = 0.0195.
“Design-based F(1,495) = 15.68, p = 0.0001.
9Design-based F(1,495) = 8.46, p = 0.0038.

countersign all oral orders, and (5)
reconciliation of MARs and pharma-
cy patient profiles at least daily (Table
14). Actions taken less frequently
included having an electronic MAR,
having a second nurse double-check
written changes to the MAR, using
special transcribing procedures for
high-risk medications, having CPOE
with an interface to the pharmacy
computer system, pharmacy sending
a printed label to be placed on the
MAR when changes are made to the
MAR, and requiring prescribers to
print or type all medication orders
when CPOE is not available. Com-
pared with 2001, the percentage of
hospitals requiring all oral orders to
be read back (including spelling the
drug name, dose, dosage form, and
name of the patient) increased from
31.4% to nearly 80%.° There were
also decreases in countersigning oral
orders since 2001. The Joint Commis-
sion’s efforts to eliminate oral orders
and the increased use of reading back
oral orders suggest that the culture
of safety surrounding oral orders has
improved dramatically. These results
continue to suggest that pharmacy is
taking precautions to ensure accurate
transcription of medication orders.
Clinic injectables. A growing
number of health plans are requiring

¢Design-based F(1,495) = 44.40, p < 0.0001.

Design-based F(1,495) = 37.67, p < 0.0001.
9Design-based F(1,494) = 22.48, p < 0.0001.
"Design-based F(1,519) = 23.76, p < 0.0001.

patients to obtain injectable medica-
tions from specialty pharmacies, with
the expectation that patients will
bring those medications to health-
system clinics for administration.
Health systems have concerns about
the integrity of the drug supply, li-
ability associated with administer-
ing medications that have exited the
controlled supply chain, and proper
storage of these medications.

One third of hospitals with clinic
operations have a policy about
medication preparations brought to
the clinic by the patient for admin-
istration in the clinic. The presence
of such a policy varied by hospital
size, with larger hospitals being more
likely to have a policy than smaller
hospitals. Most commonly, health
systems handled this issue on a case-
by-case basis (34.9%), followed by
never having had this situation arise
(22.9%), requiring the medication be
sent directly to the pharmacy from
a licensed source (20.4%), refusing
to administer preparations brought
to the clinic by the patient (16.7%),
and accepting the medication and
administering it to the patient (5.1%)
(Table 15).

It is encouraging that only 5.1%
of hospitals and health systems ac-
cepted medications from patients for

840
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administration in the clinic. How-
ever, handling this issue on a case-by-
case basis is concerning, as it does not
suggest a clear policy direction for
the organization and administration
of preparations brought to the clinic
by patients is likely. Ideally, clinics
should require that medications be
delivered directly from a licensed
source to the clinic pharmacy. Refus-
ing to administer medications that
do not originate within the clinic’s
supply chain may result in treatment
delays or other inconveniences to
the patient. Policies are a first step in
dealing with a difficult situation such
as this, and hospitals should think
broadly about how to best serve their
patients while maintaining the integ-
rity of the drug supply and ensuring
patient safety.

Pharmacy operations. Hours of
operation. Inpatient pharmacy ser-
vices are provided for a mean + S.E.
of 103.8 + 1.4 hours per week (Mon-
day through Sunday), with smaller
hospitals and health systems provid-
ing services significantly fewer hours
a week compared with larger ones.
Hospitals with fewer than 50 staffed
beds were open a mean * S.E. of 52.3
* 2.3 hours per week, compared with
86.2 = 3.3 hours for hospitals with
50-99 staffed beds, 121.6 + 4.5 hours
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Mean FTEs per 100 Occupied Beds

Medication-
Use Safety

Coordinator Other Total Total Pharmacy Total Other

Pharmacists Pharmacists Residents Pharmacists Technicians Support Staff
0.20 0.17 0.00 19.8 19.0 0.93
0.14 0.03 0.00 12.0 13.8 0.82
0.10 0.13 0.09 9.8 9.6 1.93
0.08 0.09 0.16 9.9 9.5 1.07
0.08 0.09 0.26 8.5 7.9 0.81
0.09 0.19 0.54 9.7 8.5 0.78
0.13¢ 0.13 0.11¢ 13.2f 13.0¢ 1.05h

for hospitals with 100-199 beds,
151.1 £ 2.6 hours for hospitals with
200-299 beds, 158.1 + 2.6 hours for
hospitals with 300-399 staffed beds,
and 163.9 + 1.9 hours for hospitals
with 400 or more staffed beds (p <
0.0001).

Overall, 34.0% of hospitals pro-
vided 24-hour inpatient pharmacy
services. This varied significantly by
staffed bed size: the larger the hospi-
tal, the higher percentage providing
24-hour inpatient pharmacy services.
For example, 1.9% of hospitals with
fewer than 50 staffed beds provided
24-hour inpatient pharmacy services,
compared with 8.5% of hospitals
with 50-99 beds, 35.6% of hospi-
tals with 100-199 beds, 71.2% of
hospitals with 200-299 beds, 85.3%
of hospitals with 300-399 beds,
and 95.2% of hospitals with 400 or
more staffed beds (p < 0.0001). The
percentage of hospitals providing
24-hour inpatient pharmacy services
increased from 32.1% in 2006' and
30.2% in 2005.2

Product acquisition cost. Prior-year
inpatient and outpatient pharmacy
acquisition costs of pharmaceuticals
varied significantly by hospital size
(Table 16). Inpatient pharmaceutical
acquisition costs included all drug
products derived from blood and

diagnostic agents but excluded i.v.
fluids and infusion sets. Outpatient
pharmaceutical acquisition costs in-
cluded drug products dispensed from
an outpatient pharmacy and other
ambulatory care settings (e.g., oncolo-
gy clinics, outpatient surgery centers).
Larger hospitals had higher inpatient
and outpatient expenditures.

Staffing. The number of full-time-
equivalent (FTE) pharmacists (i.e.,
40 hours per week) averaged 10.2 and
varied significantly by hospital size
(Table 17). The larger the hospital, the
greater the number of FTE pharma-
cists. The number of FTE technicians
averaged 9.5 and varied significantly
by hospital size. As with pharmacists,
the larger the hospital, the greater the
number of FTE technicians.

The number of FTE pharmacists
per 100 occupied beds (average
daily census) averaged 13.2 across all
hospitals (Table 17). In addition, the
number of FTE technicians per 100
occupied beds averaged 13.0 across
all hospitals. This varied significantly
by hospital size, with the smallest
hospitals having the most FTE phar-
macists and FTE technicians per 100
occupied beds.

Overall, it is estimated that 6.4%
of FTE pharmacist positions and
4.1% of FTE pharmacy technician

positions are vacant nationally (Table
17). The percentage of vacant FTE
positions was calculated by dividing
the number of vacant FTE positions
by the total number of FTE positions
within each category of bed size and
overall.

The average number of FTEs per
100 occupied beds for management,
clinical, distributive, integrated,
informatics, medication-use safety,
and other pharmacists by number
of staffed beds is provided in Table
18. In addition, the FTEs per 100
occupied beds for residents, techni-
cians, interns, and support staff are
provided.

To compare a hospital’s staffing
levels to the national average, find the
average number of FTEs per 100 oc-
cupied beds in the category of staffed
beds that matches the institution,
multiply that number by the num-
ber of occupied beds in the hospital
(average daily census), and divide by
100. The allocation of FTEs across
different types of pharmacist and
nonpharmacist staff varied greatly
by hospital size and clinical versus
distributive pharmacist designa-
tions, or integrated pharmacists that
spend approximately equal amounts
of time in clinical and distributive
activities.
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Table 19.
Inpatient Pharmacy Staff Turnover in Prior Fiscal Year®
FTE Pharmacy
FTE Pharmacist Technician % Pharmacy
Turnover, % Pharmacist Turnover, Technician
Characteristic n Mean + S.E. Turnover® Mean £ S.E. Turnover®
Staffed beds
<50 108 0.3+0.1 134 0.2+0.0 9.2
50-99 82 04+0.1 9.1 0.6+0.1 13.8
100-199 75 0.7£0.1 7.4 1.3+0.2 14.2
200-299 102 1.0£0.1 7.0 1.8+0.2 12.7
300-399 74 1.3£0.1 6.7 25+0.2 134
2400 83 28+0.3 7.2 50+04 14.7
All hospitals 524 0.8+ 0.1 7.7 1.39+0.1 13.6

FTE = full-time equivalent.

PCalculated as number of FTE resignations/total FTE positions.

“Design-based F(1,518) = 169.65, p < 0.0001.
dDesign-based F(1,518) =216.19, p < 0.0001.

Turnover. Inpatient pharmacy staff
turnover is presented in Table 19.
Larger hospitals experienced higher
pharmacist and pharmacy technician
staff turnover. The overall rate of
turnover was 7.7% for pharmacists
and 13.6% for pharmacy technicians.

Work from home. Technology
allows for increased flexibility in
location of work. Overall, 7.4% of
hospitals had pharmacists processing
patient care orders from home, and
5.1% of hospitals had other phar-
macy department employees work-
ing from home (e.g., billing, special
projects). As advances in technology
enable managers to use this option,
this trend should continue to be
monitored.

Limitations. Caution should be
exercised in interpreting these fig-
ures. Not all hospitals are the same.
While these figures provide averages,
each hospital offers unique products
and services that may not fit within
these benchmarks.

Summary

For more than a decade, it has been
recognized that adverse drug events
are the result of errors at all steps in
the medication-use process, including
prescribing and transcribing.'¢

Several interesting trends have
emerged in comparing data from the

three cycles of the ASHP national
hospital pharmacy survey that focus
on prescribing and transcribing.
There has been a gradual decline
in the use of the formulary sys-
tem, which had been a mainstay in
“evaluating and selecting suitable
drug products”” for many years.
This decline is likely a result of the
emergence of outpatient formular-
ies. It is probably unwise to change
therapies for patients receiving
long-term therapy during a short
hospital stay simply to adhere to the
hospital’s formulary. This is not the
only reason that the formulary sys-
tem is being challenged as a way to
improve prescribing.

Another trend is the increase in
the use of clinical practice guidelines
that not only provide evidence-
based specification for the selection
of specific drugs but also other care
variables that are important for the
treatment of the patient, including
indications, doses, and monitor-
ing criteria. It could be argued that
clinical practice guidelines are a more
comprehensive way to improve pre-
scribing than the formulary system
and represent a logical evolution in
quality-improvement strategies.

The use of medication-use evalu-
ation programs to detect opportuni-
ties to improve prescribing has also
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declined. This may be explained
by the growth of more concurrent
methods to improve prescribing,
such as pharmacist-provided drug
information, pharmacist consulta-
tions with prescribers, and the con-
tinued gradual increase in CPOE sys-
tems with decision support. It could
be argued that concurrent systems
to improve prescribing are preferred
over retrospective approaches, where
poor practices have had the potential
to harm patients.

The most rapid changes in prac-
tices are often prompted by accredita-
tion standards. This was demonstrat-
ed by the increases in safe practices
for medication reconciliation and
reading back oral orders to improve
prescribing and transcribing. In ad-
dition to increasing the adoption rate
of these safe-medication practices,
accreditation standards have also in-
creased the extent to which they are
adopted in smaller hospitals. This is
important in realizing a future where
safe medication practices do not vary
by hospital size.

Conclusion

The 2007 ASHP survey results in-
dicate that pharmacists are respond-
ing to changes in the health care
system to find appropriate ways to
improve medication use at the pre-
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scribing and transcribing steps of the
medication-use system.
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