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Medication Safety in Wisconsin Hospitals
Survey notes progress on implementation of  medication safety recommendations
by James M. Hoffman, PharmD, Thomas S. Thielke, MS, RPh, FASHP, and A.B. Orlik

Originally presented as a poster at the PSW Educational Conference in Madison, Wisconsin on April 22, 2003, and as a platform presentation at the 18th Annual Great
Lakes Residency Conference in West Lafayette, Indiana, on May 2, 2003.

ince the 1999 release of the
influential Institute of Medi-

cine (IOM) report, To Err is
Human: Building a Safer Health-

System, patient safety has
emerged as one of the key is-

sues in health care.1 The report suggested
that 44,000 to 98,000 people each year
die from medical error, and that medica-
tion errors alone are responsible for
7,000 of those deaths. Most of the rec-
ommendations for improvement included
in the IOM report focused on public pol-
icy changes needed to improve patient
safety. The report did suggest, “Health
care organizations should implement
proven medication safety practices.”
Over the last several years, guidelines,
recommendations and numerous, more
specific statements have been released.
For example, the Joint Commission on
Accreditation of Healthcare Organiza-
tions (JCAHO) has incorporated six pa-
tient safety goals for 2003 into the hospi-
tal accreditation process,2,3 and the Na-
tional Quality Forum (NQF) set 30 uni-
versal health care safety practices.4,5

In 1999 and 2000, however, national
guidelines were only beginning to emerge.
The organizations which then formed the
Wisconsin Patient Safety Institute (WPSI)
convened a multi-disciplinary task force
to develop consensus around a core set
of recommended medication safety prac-
tices to focus the efforts of Wisconsin
health care providers.

 WPSI is an independent, not-for-
profit organization committed to improv-
ing patient safety in Wisconsin’s health
care system. WPSI brings together health
care consumers, payers, provider organi-
zations, practitioners, educators, re-
searchers, regulators, and policy makers
to reduce the risk of patient injury caused
by the process of health care.

WPSI’s recommendations,6 included in

ABSTRACT. The Wisconsin Patient Safety Institute (WPSI), a collaboration of health
care providers, professional organizations, payers, consumer groups, state government,
and other representatives, published ten medication safety recommendations in 2000. In
winter 2002, a survey of all Wisconsin acute-care, non-psychiatric hospitals (n=114)
assessed changes in practice in Wisconsin hospitals since publication of WPSI’s recom-
mendations. On most questions, respondents were asked to compare their practice in
2000 to current (2002) practice.

Seventy-six hospitals returned usable surveys for a response rate of 67%. Most hospitals
were rural (63%) and reported having fewer than 100 beds (67%). Wisconsin hospitals with
pharmacy services available 24 hours a day increased from 75.3% in 2000 to 81.6% in
2002. Use of the unit dose system for 80% or more of non-emergency medications
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tration in 2002, but 5.3% reported partial implementation and 52.6% planned to implement
the technology. Barriers to implementation of CPOE and bar coding systems were similar
and included lack of financial resources, other organizational priorities, and the absence
of suitable systems.

Multidisciplinary review and promotion of medication safety standards has had a positive
impact on pharmacy practice in Wisconsin hospitals. Although room for improvement
exists, progress occurred in nearly all areas in which WPSI made recommendations. In
areas where data are available, especially in the use of unit dose and bar coding technology
for medication administration, Wisconsin hospitals surpass national benchmarks.

Table 1, were adopted in late 2000 and
promoted by member organizations, in-
cluding the Wisconsin Hospital Associa-
tion (WHA), Rural Wisconsin Health Co-
operative, Wisconsin Medical Society,
Pharmacy Society of Wisconsin (PSW),
Wisconsin Nurses Association, and others.

We undertook this survey to assess
changes in practice in Wisconsin hospi-
tals since publication of WPSI’s recom-
mendations.

METHODS
A survey instrument based on WPSI’s
recommendations was developed by the
authors in collaboration with a group of
WPSI board members from various disci-
plines (medicine, nursing, administra-
tion). Since baseline data for these medi-
cation safety practices were unavailable,

most survey questions asked the respon-
dent to indicate the current status of the
activity and to recall the status in 2000
(before publication of the ten recommen-
dations). The survey instrument also in-
cluded questions regarding hospital de-
mographics and barriers to implementa-
tion of computerized prescriber order en-
try (CPOE) and bar-coding systems.
Surveys were mailed to directors of phar-
macy (expected to be most knowledge-
able regarding survey content) at all Wis-
consin acute-care, non-psychiatric hospi-
tals using a mailing list from PSW. Each
pharmacy director was contacted three
times in December 2002. The initial mail-
ing included the survey and a copy of
WPSI’s recommendations. Reminder
postcards were mailed one week later.
Two weeks after the initial mailing, a sec-
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ond copy of the survey and recommenda-
tions was mailed to the entire cohort.
Survey responses were entered into an
Excel spreadsheet and analyzed using de-
scriptive statistics.

RESULTS
Response rate and survey
demographics
All Wisconsin acute-care, non-psychiatric
hospitals (n=114) were surveyed; usable
responses were received from 76 hospi-
tals for a response rate of 67%. Most
hospitals were rural (63%) and reported
having fewer than 100 beds (67%). When
compared to demographic information
for all Wisconsin hospitals obtained from
WHA, the survey sample appears similar
in bed size, but rural hospitals are slightly
over-represented. Table 2 summarizes re-
spondent demographics.

Status of best practices
The survey included several questions to
assess activities by Wisconsin hospitals to
address high-risk medications and error-
prone abbreviations. The percent of hos-
pitals with a written policy and procedure
for select high-risk medications increased
from 56.2% in 2000 to 87.8% in 2002.
Likewise, the percent of institutions with
a written policy to eliminate error-prone
symbols and abbreviations increased
from 16.4% in 2000 to 55.3% in 2002,
and in addition, 31.6% of hospitals had
such a policy in development in 2002.
The survey further asked whether hospi-
tals had undertaken educational efforts or
implemented system changes to eliminate
error-prone abbreviations, and 37.3% of
hospitals reported some activity and 4%
substantial activity in 2000. However, an
overwhelming majority of pharmacy di-
rectors reported these types of efforts in
2002, with 67.1% reporting some activity
in 2002 and 23.7% reporting substantial
activity. Given these results, it appears
that Wisconsin hospitals have made
progress in meeting the requirement in
JCAHO’s 2003 patient safety goals to
standardize abbreviations, acronyms, and
symbols.3,4

CPOE will not be widely adopted in
Wisconsin hospitals for some time. In
2000, 2.9% of hospitals that responded
reported CPOE was fully implemented,
and for 2002, the full implementation

TABLE 1. MEDICATION SAFETY RECOMMENDATIONS
FOR WISCONSIN HEALTH CARE PROVIDERS

Hospitals, extended care facilities, nursing homes and other health care
facilities need to provide 24-hour pharmacy coverage either on-site or on-call
(by telephone access to a staff pharmacist or contracted through a community
pharmacist).

Hospitals, community pharmacies, ambulatory clinics, and any other health care
facilities that dispense medication should utilize available computer software to
provide clinical screening to maximize patient safety in the dispensing of all
prescription medications.

Hospitals and other appropriate health care facilities should conduct an
evaluation of an integrated computerized prescriber order entry (CPOE) system
with clinical decision support for medications and other ordered services by
January 1, 2002 with implementation by January 1, 2004.

Hospitals, extended care facilities, nursing homes, and other appropriate health
care facilities responsible for the administration of medications to patients
should implement an oral and inhalant unit dose distribution system for all non-
emergency medications administered within the facility by January 1, 2002.

Hospitals and ambulatory health care centers should utilize a pharmacy based
and pharmacist managed process for the preparation of intravenous admixture
solutions.

Pharmacies and physicians should include the generic name on the label of
prescription medications dispensed to patients.

Hospitals and other appropriate health care facilities should investigate and
evaluate the use of bar coding systems for the packaging and administration of
medications by January 1, 2002.

Hospitals and other appropriate health care facilities should prepare and
maintain written policies and procedures for the use of select high-risk
medications within the facility.

Prescribers should institute actions to eliminate the use of symbols and phrases
that are commonly misinterpreted by pharmacists and other health care
providers.

Prescribers and pharmacists should include the intended use on all prescription
orders and prescription drug labels and packages for consumers.

rate increased slightly to 5.4% of hospi-
tals. Most (64.3%) of respondents do not
plan full implementation until 2005 or
later. While the rate of CPOE implemen-
tation has been slower than recommend-
ed, Wisconsin hospitals have undertaken
substantial planning and preparation for
CPOE. Approximately 46% of respon-
dents indicated CPOE was planned or
partially implemented in 2000, and in

2002 nearly 70% of Wisconsin hospitals
reported partial (2.7%) or planned
(64.9%) CPOE implementation.

While bar coding systems for medica-
tion packaging and administration remain
less common than CPOE, they are be-
coming more prevalent in Wisconsin hos-
pitals. In 2000, only 1.4% of hospitals
had fully implemented and 4.3% had par-
tially implemented bar coding technology.
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These rates increased to 2.6% and 5.3%
respectively in 2002. However, bar cod-
ing systems will become common in the
future; the number of Wisconsin hospi-
tals that plan to implement this technolo-
gy increased from 37.1% in 2000 to
52.6% in 2002.

In 2000, 2.7% of hospitals included
the indication or intended use on all inpa-
tient orders and medication administra-
tion records, compared to 7.9% in 2002.
Indication or intended use was employed
even less often in hospital-based outpa-
tient pharmacies. Only 1.4% of outpa-
tient prescriptions and drug labels includ-
ed the indication or intended use in 2000
and this practice increased marginally in
2002 to 2.6% of respondents.

Table 3 summarizes the status of WP-
SI’s recommendations in 2000 and 2002.
Respondents reported that all of these
practices are widely used in Wisconsin
hospitals, especially 24-hour pharmacy
services and the unit dose system.

Barriers to implementation
of CPOE
The survey provided a list of potential
barriers to CPOE and bar coding imple-
mentation: financial resources not avail-
able, not an organizational priority, hu-
man resources not available,  suitable sys-
tems not available, and inability to inte-
grate with existing systems. Space was
also provided for respondents to indicate
“other” barriers. Responding pharmacy
directors were asked to mark any state-
ments they perceived as barriers to imple-
mentation of these technologies in their

hospital. For CPOE, “lack of financial
resources” was the barrier most com-
monly cited by respondents, followed by
“not an organizational priority” followed
by “suitable systems unavailable.” Several
remarks in the ‘other’ category identified
physician resistance and opposition as a
barrier to CPOE in their organizations.

Barriers to implementation of CPOE
frequently cited in the current survey,
such as financial concerns and lack of
suitable systems, are similar to barriers
recognized by others.7,8 Significant finan-
cial investment in capital, human, and op-
erating resources is required to success-
fully implement CPOE. One study esti-
mated implementation would initially
cost $7.35 million in a 500-bed hospital,
with annual continuing costs of approxi-
mately $1.35 million.9 Much of these
costs result from CPOE’s attempt to au-

tomate complex systems throughout the
institution and from software that re-
mains in its infancy. Further, the costs of
CPOE in smaller hospitals (similar to the
majority of the hospitals represented in
this survey) were not included in this
study and deserve evaluation.

To date, CPOE has been used most
successfully in institutions that have used
internally developed “homegrown” sys-
tems.7,8 In the current survey, several
pharmacy directors described physician
resistance as a barrier to CPOE, an ob-
servation consistent with other research.
In a consensus statement on consider-
ations for successful CPOE implementa-
tion and other research, physician leader-
ship and acceptance of CPOE were rec-
ognized as crucial factors in successful
implementation of CPOE.9,10

TABLE 2. SURVEY RESPONDENT DEMOGRAPHICS
COMPARED TO ALL WISCONSIN HOSPITALS

SURVEY SAMPLE ALL WISCONSIN HOSPITALS*

Bed Size Bed Size

 < 50 41%  < 50 48%

 50-100 26%  50-100 19%

 100-300 24%  100-300 25%

 >300 9%  >300 7%

Hospital Location Hospital Location

 Rural 63%  Rural 44%

 Urban 37%  Urban 55%

*Acute care, non-psychiatric hospitals

TABLE 3. STATUS OF MEDICATION SAFETY RECOMMENDATIONS IN WISCONSIN HOSPITALS

Percent of Wisconsin Hospitals Reporting Practice 2000 2002

Pharmacy coverage available on-site or on-call 24 hours a day 75.3% 81.6%

Use of clinical screening through pharmacy computer system 64.4% 74.7%

80% or more of non-emergency medications administered in hospital using unit dose system 80.3% 93.4%

Pharmacy based and managed processes used for preparation of admixture solutions 72.0% 82.9%

Generic name included on labels of all inpatient medications dispensed to patients 84.0% 92.1%

Generic name included on labels of all outpatient medications dispensed to patients 80.9% 83.0%

Written policies and procedures available and implemented for the use of select high-risk medications 56.2% 87.8%

Written policy to eliminate the use of error prone abbreviations from medication orders in the hospital 16.4% 55.3%

Indication or intended use included on all inpatient medication orders and medication administration record 2.7% 7.9%

Indication or intended use included on all outpatient prescriptions and drug labels 1.4% 2.6%
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Barriers for bar coding
technology
The top three barriers to implementation
of bar coding technology were identical
to those mentioned for CPOE.

Barriers for indication or intended
use on prescription orders
Greater progress was anticipated toward
inclusion of intended use on prescrip-
tions and medication orders. Assessment
of the barriers to implementation of this
patient safety strategy warrants further
study.

DISCUSSION
Comparison with national
benchmarks
Most of the results described herein and
in Table 3 indicate substantial progress in
accomplishing the goals set forth in WP-
SI’s recommendations. Results of the
current study were compared with avail-
able data from national surveys of phar-
macy practice in hospitals from the
American Society of Health-System Phar-
macists (ASHP) (Table 4).11,12 These indi-
cate that Wisconsin exceeds national
benchmarks in all areas where compari-
son information is available. It is especial-
ly encouraging to observe widespread use
of the unit dose system, which is the
foundation of any safe medication use
system.

Use of survey results
WPSI commissioned the current study to
assess the level of adoption of its original
medication safety recommendations. A
multidisciplinary team charged with up-
dating Wisconsin’s patient safety priori-

ties used the results in its work. The
group, which included individuals with
expertise in medicine, nursing, pharmacy,
risk management, and other disciplines,
has focused on identifying practices
where there is broad agreement regarding
adoption, room for improvement, and a
unique role for WPSI in accelerating
change. The updated priorities have been
expanded to include patient safety con-
cerns beyond medication use. They are
broken into the following four general
categories: medication safety, facilitation
of patient/family involvement, broadly
applicable safety practices, and practices
specific to a particular clinical condition.
These priority areas encourage continued
focus on several of the medication safety
practices outlined in the 2000 recommen-
dations, including elimination of error
prone abbreviations, policies for high-risk
medications, CPOE, and bar coding tech-
nology. Other practices in the 2000 rec-
ommendations, such as unit dose and
pharmacist managed intravenous admix-
ture services are not included, since this
survey indicated that most Wisconsin
hospitals have adopted these practices.
Examples of patient safety practices be-
yond medication use from the updated
set of priorities are prevention of wrong-
site/wrong-patient procedures, falls, and
post-operative infections. WPSI will use
this expanded set of patient safety priori-
ties to encourage and support individual,
organizational, and collaborative im-
provement projects throughout Wis-
consin.

Limitations
Several limitations of this survey should

be noted. First, differential responses
from non-responders cannot be ruled
out. While it appears that the survey sam-
ple was representative of Wisconsin hos-
pitals (Table 2), results may have been
different if all hospitals surveyed had re-
sponded. Because baseline data were not
available regarding adoption of these
practices before WPSI’s recommenda-
tions were released, hospital pharmacy
directors were asked to recall their hospi-
tal’s practice in 2000. While the practices
under consideration are core hospital
pharmacy functions with which directors
of pharmacy should be well acquainted,
respondents may have had difficulty re-
calling the status of certain practices in
2000 or the exact timing of changes insti-
tuted in the intervening years. Finally,
while the objective of the survey was to
determine changes in practice since publi-
cation of WPSI’s recommendations, the
survey cannot determine a cause-and-ef-
fect relationship. The current study can-
not determine if changes in practice were
prompted by WPSI’s recommendations
or would have occurred without WPSI’s
efforts. However, when pharmacy direc-
tors were asked to rank WPSI among or-
ganizations they look to for guidance and
leadership in patient safety, WPSI was
ranked third, behind the Institute for Safe
Medication Practices (ISMP) and JCA-
HO. It is thus likely that WPSI’s leader-
ship in the state played a role in the ad-
vancement of patient safety practices be-
tween 2000 and 2002.

CONCLUSION
Multidisciplinary review and promotion
of medication safety standards has had a
positive impact on pharmacy practice in
Wisconsin hospitals. Although room for
improvement exists, progress occurred in
nearly all areas in which WPSI made rec-
ommendations. While the current study
cannot establish a clear cause-and-effect
relationship between the publication of
WPSI’s recommendations and progress
made in the intervening period, it is clear
that WPSI’s early leadership focused the
efforts of provider organizations and as-
sociations at a time when national con-
sensus was only beginning to emerge.

This survey indicates that CPOE will
not be in widespread use in Wisconsin
until 2005 or later, and that the barriers

TABLE 4. SELECT MEDICATION SAFETY PRACTICES
IN WISCONSIN COMPARED TO NATIONAL BENCHMARKS

NATIONWIDE11,12 WISCONSIN

Unit Dose 81.4%* 93.4%†

24-hour Pharmacy Services 29.2% 81.6%

CPOE 4.3% 5.4%
(2.7% Partial Implementation)

Bar Coding Technology 1.5%^ 2.6%
(5.3% Partial Implementation)

*Percent of hospitals that dispensed 75% or more of oral doses as unit doses to non-critical beds; use of unit
dose lower for injectables and critical care beds
†Percent of hospitals that dispensed 80% or more of non-emergency oral or inhalant doses as unit dose
^Excludes federal, VA, and specialty hospitals, number may be higher if VA hospitals were included
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to CPOE implementation identified by
Wisconsin pharmacy directors are consis-
tent with other research. In areas where
data are available, including the use of
unit dose, 24-hour pharmacy services,
CPOE, and bar coding technology for
medication administration, Wisconsin
hospitals surpass national benchmarks.
WPSI will continue to support Wisconsin
hospitals in their pursuit of the ultimate
goal, safe patient care. ●

James M. Hoffman is a Fellow in Outcomes
Research and Drug Policy at the Center for Drug
Policy and Clinical Economics, University of
Wisconsin Hospital and Clinics. Thomas S.
Thielke is the Vice President for the University
of Wisconsin Hospital and Clinics and a Clinical
Professor at the UW School of  Pharmacy. A.B.
Orlik is the Chief  Executive Officer for the
Wisconsin Patient Safety Institute

The authors would like to acknowledge the
following individuals for their assistance in the
development of  the survey instrument and
process: Joyce Biehn, RN; Tim Flaherty, MD;
Dana Richardson, RN; Matthew Scanlon, MD;
and Tim Size.

REFERENCES
1 . Kohn LT, Corrigan JM, Donaldson MS, editors. To err is
human: building a safer health system. Washington, DC: Na-
tional Academy Press, 1999.
2.  JCAHO sets patient-safety goals for 2003 [News]. Am J
Health Syst Pharm. 2002; 59:1612.
3. 2003 National patient safety goals. [JCAHO Web site].
Available from URL: http://www.jcaho.org/
accredited+organizations/patient+safety/npsg/
npsg_03.htm. Accessed July 28, 2003.
4. Young D. NQF endorses 30 universal health care safe
practices [2003]. Am J Health-Syst Pharm. 2003; 60:1078.
5. The National Quality Forum safe practices for health
care: a consensus report. [NQF Web site]. Available from
URL: http://www.qualityforum.org/
txsafeexecsumm+order6-8-03PUBLIC.pdf. Accessed July 28,
2003.
6. Frey C. Wisconsin Patient Safety Institute striving for
positive patient outcomes. WMJ. 2001; 100: 14-15.
7. Doolan DF, Bates DW. Computerized physician order
entry systems in hospitals: Mandates and incentives.Health
Aff (Millwood). 2002; 21:180-188.
8. Anonymous. CPOE, bedside technology, and patient
safety: A roundtable discussion. Am J Health-Syst Pharm.
2003; 60:1219-1228.
9. First Consulting Group. Computerized Physician Order
Entry: Costs, Benefits and Challenges. A Case Study Ap-
proach. January 2003. [First Consulting Group Website]
Available from URL: http://www.fcg.com/webfiles/pdfs
CPOE_AHA_Report.pdf. Accessed July 26, 2003.
10. Ash JS, Stavri PZ, Kuperman GJ. A consensus statement
on considerations for a successful CPOE implementation. J
Am Med Inform Assoc. 2003;10:229–234.
11. Pederson CA, Schneider PJ, Scheckelhoff DJ. ASHP
national survey of pharmacy practice in hospital settings:
Dispensing and administration – 2002. Am J Health-Syst
Pharm. 2003; 60:52-68.
12. Pederson CA, Schneider PJ, Santell JP. ASHP national
survey of pharmacy practice in hospital settings: Prescribing
and transcribing – 2001. Am J Health-Syst Pharm. 2001;
58:2251-2266.


