
Attachment 2 
Request from the California Society of Health-System 

Pharmacists to amend 16 CCR section 1793.7 and 1793.8, 
to allow the use of pharmacy technicians in hospital 

inpatient pharmacies to check other pharmacy technicians 
filling floor stock, ward stock and unit dose cassettes 
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SUBMITTED BY CSHP 

PROPOSED AMENDMENTS & ADDITION 

TITLE 16 CCR SECTION 1793.7 & 1793.8 


1793.7 Requirements for Pharmacies Employing Pharmacy Technicians. 

@l a- Any pharmacy which employs a pharmacy technician shall do so in compliance 
with applicable federal and state laws and regulations governing pharmacy. 

Me.: Except as otherwise provided in section 1793.8, any AAy function performed by a 
pharmacy technician in connection with the dispensing of a prescription, including 
repackaging from bulk and storage of pharmaceuticals, must be verified and 
documented in writing by a pharmacist. Except for the preparation of prescriptions for 
an inpatient of a hospital and for an inmate of a correctional facility, the pharmacist shall 
indicate verification of the prescription by initialing the prescription label before the 
medication is provided to the patient. 

(QL&: Pharmacy technicians must work under the direct supervision of a registered 
pharmacist and in such a relationship that the supervising pharmacist is on the 
premises at all times and is fully aware of all activities involved in the preparation and 
dispensing of medications, including the maintenance of appropriate records. 
Except for the preparation of prescriptions for an inpatient of a hospital and for an 
inmate of a correctional facility, a pharmacy technician may perform the duties, as 
specified in subdivision 1793.2, only under the immediate, personal supervision and 
control of a registered pharmacist and within the pharmacist's view. 

!QLEh A pharmacy technician must wear identification clearly identifying him or her as a 
pharmacy technician. 

illL&. Any pharmacy employing or using a pharmacy technician shall develop a job 
description and written policies and procedures adequate to ensure compliance with the 
provisions of Article 12 of this Chapter, and shall maintain, for at least three years from 
the time of making, records adequate to establish compliance with these sections and 
written policies and procedures. 

!fLf. Except as othervvise provided herein, the ratio of pharmacists to pharmacy 
technicians performing the duties specified in subsection 1793.2 shall not be less than 
one pharmacist on duty for each pharmacy technician on duty. For the preparation of a 
prescription for an inpatient of a licensed health facility and for a patient of a licensed 
home health agency, the ratio shall not be less than one pharmacist on duty for a total 
of two pharmacy technicians on duty. Pursuant to Business and Professions Code 
section 4115(g)(1), these ratios shall not apply to the preparation of a prescription for an 
inmate of a correctional facility of the Department of the Youth Authority or the 
Department of Corrections, or for a person receiving treatment in a facility operated by 
the State Department of Mental Health, the State Department of Developmental 
Services, or the Department of Veterans Affairs. 

Authority cited: Sections 4005, 4115 Business and Professions Code. 
Reference cited: Sections 4007 and 4115 Business and Professions Code. 
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1793.8 Technicians in Hospitals with Clinical Pharmacy Programs. 

(a) Notwithstanding any other provision of law, general acute care hospitals, as defined 
in Health and Safety Code 1250 (a), that have an ongoing clinical pharmacy program 
may allow pharmacy technicians to check the work of other pharmacy technicians in 
connection with the filling of floor and ward stock and unit dose distribution systems for 
patients admitted to the hospital whose orders have previously been reviewed and 
approved by a licensed pharmacist. 

(b) Compounded or repackaged products must have been previously checked by a 
pharmacist and then may be used by the technician to fill unit dose distribution systems, 
and floor and ward stock. 

(c) To ensure quality patient care and reduce medication errors, programs that use 
pharmacy technicians to check the work of other pharmacy technicians pursuant to this 
section must include the following components: 

(1) The overall operation of the program shall be the responsibility of the 
pharmacist in charge; 

(2) The program shall be under the direct supervision of a pharmacist and the 
parameters for the direct supervision shall be specified in the facility's policies 
and procedures; 

(3) The pharmacy technician who performs the checking function has received 
specialized and advanced training as prescribed in the policies and procedures 
of the facility; 

(4) To ensure quality, there shall be ongoing evaluation of programs that use 
pharmacy technicians to check the work of other pharmacy technicians. 

Authority cited: Sections 4005,4115, Business and Professions Code. 
Reference cited: Sections 4007 and 4115, Business and Professions Code. 
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REGULATION ANALYSIS 


AMEND CCR 1793.7 ADD CCR 1793.8 January 19, 2006 

SUBJECT: TECHNICIAN CHECKING TECHNICIAN 

SPONSOR: CALIFORNIA SOCIETY OF HEALTH-SYSTEM PHARMACISTS (CSHP) 

Existing Law: 

1) Requires pharmacy technicians to be licensed by the board. 	 (B&P4115) 

2) Permits pharmacy technicians to perform packaging, manipulative, repetitive, or other 
nondiscretionary tasks under the direct supervision of a pharmacist as follows: 

a. 	Removing drugs from stock. 

b. 	Counting, pouring, or mixing pharmaceuticals 

c. 	Placing product in a container. 

d. Affixing a label or labels to the container. 

e. 	Packaging and repackaging. 
(CCR 1793.2) 

3) Requires pharmacy technicians to possess a high school education and fulfill one of the 
following requirements to be licensed: 

a. Associate degree in pharmacy technology. 

b. 	Complete a training course approved by the board. 

c. 	Is eligible to take the board examination for licensure as a pharmacist. 
(CCR 1793.5, 1793.6) 

This Regulation: 

1) Amends CCR 1793.7 to allow pharmacy technicians to check the work of other pharmacy 
technicians (TCT) in accordance with CCR 1793.8. (CCR 1793.7 Amended) 

2) Permits general acute care hospitals that have an ongoing clinical pharmacy program to use 
TCT in connection with the filling of floor and ward stock and unit dose distribution systems for 
patients admitted to the hospital whose orders have previously been reviewed and approved by 
a licensed pharmacist. 

3) Requires compounded or repackaged products to be checked by a pharmacist prior to a 
technician filling unit dose distribution systems, and floor and ward stock. 

4) Requires TCT programs to include the following components: 

a. 	The overall operation of the program shall be the responsibility of the pharmacist in 
charge; 

b. 	The program shall be under the direct supervision of a pharmacist and the 
parameters for the direct supervision shall be specified in the facility's policies and 
procedures; 



c. 	The pharmacy technician who performs the checking function has received 
specialized and advanced training as prescribed in the policies and procedures of the 
facility; 

d. 	To ensure quality, there shall be ongoing evaluation of programs that use pharmacy 
technicians to check the work of other pharmacy technicians. 

(CCR 1793.8 Added) 

Comment: 

1) Sponsor's Intent. For over ten years the California Society of Health-System Pharmacists 
(CSHP) has supported both regulation and legislative attempts that would permit TCT 
programs. Most recently CSPH sponsored SB 393 (2003) and SB 592 (2005) to permit TCT. 
Both bills met with opposition from labor and failed to make it out of the Assembly. 

2) Board Authority. In 1995, the board initiated a rulemaking process for TCT. At the time 
some questioned whether the board had the authority to promulgate TCT regulations. Bion 
Gregory, Legislative Counsel, determined the board has the authority to promulgate TeT 
reg u lations. 

3) Accuracy and Usefulness of TCT. Two studies have been conducted by Long Beach 
Memorial Medical Center, Cedar-Sinai Medical Center, and the UCSF School or Pharmacy to 
determine the accuracy and usefulness of TCT. 

The first study, "Evaluating the Accuracy of Technicians and Pharmacists in Checking Unit Dose 
Medication Cassettes" was conducted from 1998-2000. The study determined that certified 
technicians had an accuracy rate of 99.88% compared with pharmacists who had an accuracy 
rate of 99.52% for checking unit-dose cassettes. 

The second study, will evaluate the impact of pharmacists in preventing medication errors 
associated with prescribing and administering medications as a result of pharmacists being re
deployed form unit-dose medication cassette checking to clinical and professional functions. 
The study began in 2004 and will be completed in 2006. 

Interim results presented at the board's July 2005 meeting, show that redeploying a pharmacist 
for 1.5 hours a day over 48 weeks resulted in pharmacists intercepting 1,296 medication errors, 
and allowed 27,450 medication related encounters including the dosing of medications per 
doctors' requests, participation in codes, and rounds and drug information questions. Overall 
these interceptions prevented temporary harm to 387 patients, permanent harm to 11 patients, 
and one death. Results from the complete study will be presented to the board in late summer 
or fall of 2006. 



DCALIFORNIA STATE BOARD OF PHARMACY 
BILL ANALYSIS 

BILL NUMBER: SB 592 VERSION: AMENDED MARCH 29, 2005 

AUTHOR: AANESTEAD SPONSOR: CALIFORNIA SOCIETY OF 
HEALTH SYSTEMS PHARMACISTS 

RECOMMENDED POSITION: SUPPORT 

SUBJECT: TECHNICIAN CHECKING TECHNICIAN 


Existing Law: 

1) 	Requires pharmacy technicians to be licensed by the board. (B&P4115) 

2) Permits pharmacy technicians to perform packaging, manipulative, repetitive, or other 
nondiscretionary tasks under the direct supervision of a pharmacist as follows: 

a. 	Removing drugs from stock. 
b. 	Counting, pouring, or mixing pharmaceuticals 
c. 	Placing product in a container. 
d. Affixing a label or labels to the container. 
e. 	Packaging and repackaging. 

(CCR 1793.2) 

3) Requires pharmacy technicians to possess a high school education and fulfill one of the 
following requirements to be licensed: 

a. 	Associate degree in pharmacy technology. 
b. 	Complete a training course approved by the board. 
c. 	Is eligible to take the board examination for licensure as a pharmacist. 

(CCR 1793.5, 1793.6) 

This Bill: 

1) Permits general acute care hospitals to employ specially trained pharmacy technicians to 
check the work of other pharmacy technicians (TCT) filling floor stock, ward stock, and unit dose 
cassettes. (B&P 4128 Added) 

2) Requires hospitals implementing TCT to do the following: 

a. 	Conduct ongoing training for technicians. 
b. 	Conduct continuous quality improvement programs to audit the performance of 

technicians in TCT programs. 
c. 	Remove any technician in TCT programs whose accuracy rate falls below 99.8 percent. 



d. Possess a current accreditation from the Joint Commission on the Accreditation of 
Health Care Organizations (JCAHO), or another nationally recognized accrediting 
organization. 

e. Be inspected by the Board of Pharmacy. 
f. 	 Establish a program using pharmacists to provide clinical services. 

(B&P 4128 Added) 

3) Requires training for pharmacy technicians to include both didactic and practical elements, 
and to be completed prior to technicians commencing participation in the checking program. 

a. The didactic component of the training shall consist of at least four hours of education 
covering the following topics: 

i. Information required to be on the label of unit dose or extemporaneous packaging. 

ii. Identification of expired or contaminated medications. 

iii. The product characteristics that need to be checked for each drug dispensed from 
the pharmacy. 

iv. Special packaging or handling requirements, including refrigeration for certain 
med ications. 

v. Generic names for common name-brand medications. 

vi. Recognition and identification of various dosage forms. 

vii. Common medical abbreviations and symbols used in pharmacy. 

viii. Basic mathematical principles used in pharmacy calculations, including 
conversions between and within metric, avoirdupois, and apothecary systems. 

b. The practical component of the training shall consist of at least two hours of supervised 
practice in which the trainee both observes proper checking procedures and performs 
proper checking procedures under the direct observation of the supervisor. 

(B&P 4128 Added) 

4) Permits the board to adopt other rules related to TCT. 	 (B&P 4128 Added) 

5) Permits the board to order a hospital to cease a TCT program. (B&P 4128 Added) 

6) Requires that data and records for TCT programs be retained for three years. 
(B&P 4128 Added) 

7) Specifies that legal responsibility for errors in the TCT process is that of the pharmacy and 
the pharmacist-in-charge. (B&P 4128 Added) 

8) Requires hospitals to have a list of technicians in TCT programs available for inspection by 
the board. (B&P 4128.1 Added) 

9) Requires pharmacy technicians participating in TCT programs by certified by the Pharmacy 
Technician Certification Board. (B&P 4128.1 Added) 

Comment: 

1) Author's Intent. The author is seeking to apply the model TCT program evaluated in a 
study project at Cedars Sinai Medical Center and Long Beach Memorial Hospital. The results of 
that study were published in the American Journal of Health System Pharmacy, June 2002, and 
found the practice to be safe and that TCT allowed staff pharmacists to spend more time 
addressing clinical issues with patients and prescribers. 



2) Legislative History. In 2003 the author introduced SB 393, a bill similar to SB 592. SB 393 
was opposed by the United Food and Commercial Workers Union. The measure failed to make 
it beyond its second committee hearing. 

The sponsor of SB 592 is engaging labor in discussions in hopes labor will either support or 
remain neutral on the bill. 

3) Board History. At its October 2001 meeting, the board voted to support legislation that 
would allow a pharmacy technician to check another pharmacy technician filling unit-dose 
cassettes in an inpatient hospital pharmacy. At that meeting the board expressed a desire for 
TCT programs to emulate those operated by Cedars-Sinai and Long Beach Memorial under the 
board waiver. 

In April 2003, the board voted to support SB 393. 

At the April 2004 board meeting the board approved a two-year pilot program at UCSF / Cedars 
to allow TCT to continue while documentation of duties preformed by pharmacists continue. 
This pilot program will end in April 2006. 

4) Amended on March 29, 2005. The amendments 1) detail training for pharmacy technicians 
who participate in the program, and 2) specified requirements for the quality improvement 
program required by the measurer. This version of the bill is similar to AB 393, as amended on 
July 16, 2003. 

5) History. 

2005 
June 14 Set, first hearing. Failed passage in committee. Reconsideration granted. 
May 26 To Com. on HEALTH. 
May9 In Assembly. Read first time. Held at Desk. 
May 9 Read third time. Passed. (Ayes 23. Noes 8. Page 972.) To Assembly. 
May 3 Read second time. To third reading. 
May2 From committee: Be placed on second reading file pursuant to Senate Rule 28.8. 
Apr. 21 Set for hearing May 2. 
Apr. 18 From committee: Do pass, but first be re-referred to Com. on APPR. 

(Ayes 4. Noes 1. Page 625.) Re-referred to Com. on APPR. 
Mar. 30 Set for hearing April 18. 
Mar. 29 From committee with author's amendments. Read second time. Amended. Re

referred to committee. 
Mar. 3 To Com. on B., P. & E.D. 
Feb. 19 From print. May be acted upon on or after March 21. 
Feb. 18 Introduced. Read first time. To Com. on RLS. for assignment. To print. 
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Board History: Technicians Checking Technicians (TCT) 1995 to 2006 

July 1993 Board Meeting - Board appoints a committee to research hospital practices 
with regards to the possible use of TCT. The committee recommended that 
the board adopt proposed regulations. 

May 1995 Board Meeting - Board members discuss pharmacy technicians' duties and 
their concern that some employees may be asking techs to perform illegal 
activities. It was estimated that 50% of all hospitals in Southern ,California use 
TCT. 

July 1995 Board Meeting - Board members discuss TCT. Washington and Minnesota 
allow TCT. In 1995 California law did not require hospital techs to be licensed. 
California Society of Health-System Pharmacists (CSHP) supports TCT, the 
California Pharmacist Association (CPhA) opposes TCT. There is general 
agreement among the board members that hospital techs should be licensed if 
TCT moves forward. The board approves a motion to notice CCR 1793.8. 

October 1995 Regulation Hearing to amend CCR 1793.7 and adopt 1793.8. The regulation 
would establish requirements for a class of pharmacy tech authorized to 
participate in TCT. 

Discussion. Does the Board have the authority to adopt this regulation? Staff 
Counsel Chris Grossgart stated that the board has the authority. 

Board votes to reject the regulation and refers this issue to the board's 
Pharmacy Technician Committee. 

July 1996 Pharmacy Technician Committee - Brief discussion on TCT. One proposal 
would be to require hospitals to apply to the board to have a TCT program and 
impose reporting requirements to the board to evaluate effectiveness. Also 
discussed was SB 1553 (1996) which would require the registration of techs 
working for hospitals and correction facilities. 

January 1997 Board Meeting - Board members approve a motion to pursue a regulation 
authorizing a waiver program for techs to be able to check the filling of unit 
dose cassettes in an inpatient setting. 

May 2,1997 Notice published for to amend CCR 1793.7 and adopt 1793.8 to allow 
hospitals to apply for a waiver to allow techs to be able to check the filling of 
unit dose cassettes in an inpatient setting. Comment period ends June 16, 
1997. 

May 1997 Board Meeting - Board members discuss proposed TCT regulation. The board 
approves a motion to cancel the regulation hearing scheduled for July 1997, 
and moves the technician issue to the board's Licensing Committee. 

May 1998 Board Meeting - Long Beach Memorial Medical Center, Cedar-Sinai Medical 
Center, and the UCSF School or Pharmacy request a waiver from CCR 1731 
to conduct a two-year study to evaluate TCT. Waiver granted until November 
2000. 

October 2000 Board Meeting - UCSF request a waiver to continue TCT study until 
February 1, 2001. Board grants waiver. 
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January 2001 Board Meeting - Dr. Peter Ambrose, UCSF, presented results of the study. 
Pharmacist checking unit-dose cassettes had an accuracy rate of 99.52% 
compared with 99.88% for certified technicians performing the same task. 

The board approves a motion to move forward with legislation or regulation to 
allow TCT. 

The Board approves a motion to extend UCSFs waiver until the end of the 
2002 Legislative Session (December 2002) to allow for passage of legislation 
or regulation. 

June 2002 The results of UCSFs TCT study are published in the June 15, 2002 issue of 
the American Journal of Health-System Pharmacists. 

October 2002 Board Meeting - UCSF request and the board grants a continuation of UCSF's 
waiver until December 2004. CSHP will sponsor legislation in January 2003 to 
allow TCT. 

April 2003 Board Meeting - Board approves a position of Support if Amended on SB 393 
(Aanestead 2003) TCT. The amendment would delete the requirement for the 
board approve regulations in association with TCT and instead place the 
criteria directly into the law. Note: SB 393 died in the Senate. 

January 2004 Board Meeting - Dr. Peter Ambrose, UCSF, presented the final results of the 
UCSF study that ended in December 2003. He states that no medication 
errors were reported as a result of TCT. 

The board asked the Licensing Committee to review the issue of TCT and 
report back to the board. 

April 2004 Board Meeting - Dr. Peter Ambrose, UCSF, request a two year waiver for TCT 
to evaluate the impact of pharmacists in preventing medication errors 
associated with prescribing and administering medications as a result of 
pharmacists being re-deployed form unit-dose medication cassette checking to 
clinical and professional functions. 

The Board approves a two-year waiver with the understanding that an interim 
report will be provided after one year. 

February 2005 SB 592 (Aanestead) TCT introduced, based on SB 393 (Aanestead 2003) 
TCT. SB 592 is currently in the Assembly Health Committee and is likely to 
die in the Assembly on January 31,2006. The board has a position of support 
on the measure. 

July 2005 Board Meeting - Dr. Rita Shane, Director of Pharmacy Services, Cedar-Sinai 
Medical Center, presented interim results of his latest study. The results 
demonstrate that having specially trained pharmacy techs performing the non
discretionary task of checking technician filled unit-dose medication carts frees 
up time for pharmacists to playa role in intercepting potential medication 
errors and preventing harm to patients. 

October 2005 Legislation Committee Hearing - Maria Serpa, CSHP representative, 
presented proposed language for TCT. Committee directs staff to compare the 
regulation with SB 592 (2005) and report back to the committee. 

2 



STATE OF CALIFORNIA 

Memorandum 

To: PATRICIA F. HARRIS 
Executive Officer 
Board of Pharmacy 

Date: October 13, 1994 

Telephone: (916) 445-4216 
ATSS: 8-485-4216 
FAX: (916) 323-0971 

From: 	 Department of Consumer Affairs 
legal Office 

Subject: Direct Supervision of Pharmacy Technicians 

I . 	 BACKGROUND. 

As you are aware, the Hospital Pharmacy Committee is 
proposing regulations (lithe Proposed Regulations") which would 
allow pharmacy technicians employed in inpatient hospitals, 
skilled nursing facilities and correctional facilities (referred 
to collectively as "Inpatient Pharmacy Technicians" or "IPTs") to 
ncheck" certain tasks performed by other IPTs. Specifically, the 
committee proposes to authorize IPTs to chec}c unit dose cassettes 
and floor and ward stocks filled by other IPTs. An IPT would 
perform this "check" in lieu of the supervising pharmacist .. 

You asked whether the Proposed Regulations would be 
inconsistent with, and thus precluded by, existing statute which 
requires IPTs to work under the "direct supervision and control" 
of pharmacists. 

Subject to the discussion below, I conclude that, although 
existing statute requires the supervising pharmacist to be 
present in the facility at the time the IPT is performing his or 
her duties, the pharmacist is not required to personally check 
unit dose cassettes and floor and ward stocks filled by an IPT. 
Instead, the pharmacist may authorize another IPT to perform such 
checks. 

II. 	 DISCUSSION. 

The functions performed by pharmacy technicians, and the 
supervision required in the performance of those functions, are 
governed by Business and Professions Code section 4008.5 and 



PATRICIA F. HARRIS 
October 13, 1994 
Page Two 

regulations promulgated under that statute. 1 Subdivision (b) of 
section 4008.5 requires 1PTs to work under the direct supervision 
and control of pharmacists. It provides: 

(b) Notwithstanding any other provision of 
law, a pharmacy technician may perform 
packaging, manipulative, repetitive, and 
other nondiscretion.ary tasks, while 
assisting, and under the direct supervision 
and control of, a registered pharmacist. 
(Emphasis added.)2 

Under section 4008.5, an 1PT may fill unit dose cassettes 
and floor stocks under a pharmacist's direct supervision and 
control. As indicated, the Proposed Regulations would authorize 
a pharmacist to delegate the responsibility of checking the 
filled cassettes and floor stock to another 1PT. The Pharmacy 
Board may not adopt the Proposed Regulations without statutory 
amendment if the "direct supervision and control" standard 
requires the supervising pharmacist to personally check such 
tasks. In order to resolve this question, we must determine what 
is required under "direct supervision and control". 

rrhe term "direct. supervision and control" is not defined in 
the Pharmacy Law. Nor has any court defined this term for 
purposes of section 4008.5. Therefore, I have looked to other 

lUnless otherwise specifically stated, all references herein 
are to the Business and Professions Code. 

2Note that section 4008.5 creates two levels, or standards, 
of supervision. Subdivision (f) (2) creates a second standard 
which is more stringent than that set forth in Subdivision (b). 
It provides, in relevant part: 

. . . A pharmacy technician may perform the 
duties, as specified in subdivisiori (b) only 
under the immediate, personal supervision and 
control of, a registered pharmacist. 
(Emphasis added.) 

This second standard, "immediate, personal supervision and 
control", does not apply to pharmacy technicians who are employed 
in inpatient hospitals or correctional facilities. 
(See § 4008.5(f) (5).) Hence, the first standard of supervision, 
namely "direct supervision and control", is applicable to 1PTs. 



PATRICIA F. HARRIS 
October 13, 1994 
Page Three 

statutes in the Business and Professions Code for guidance. 
Although the term "direct supervision and control" does not 
appear in other practice acts, the term "direct supervision" is 
used several times. 3 

Under other practice acts, the terms "direct supervision" 
means that the supervisor must be present in the facility at the 
time the supervised trainee or employee is performing duties 
which require supervision. I have found no statutes in the 
Business and Professions Code which define "direct supervision" 
to require the supervisor to personally check all tasks completed 
by supervised employees. 

For example, under the Dental Practice Act, dental 
auxiliaries are required to perform many of their duties under 
the direct supervision of a dentist. "Direct supervision" under 
the Dental Practice Act is defined as: 

supervision of dental procedures based on 
instructions given by a licensed dentist, who 
must be physically present in the treatment 
facility during the performance of those 
procedures. (Emphasis added; B&P Code 
§ 1741.) 

Thus, section 1741 provides only that the supervising dentist 
must be present in the treatment facility at the time the 
auxiliary is performing assigned tasks. The statute does not 
require the dentist to personally review an auxiligry's work 
product. 

Similarly, under the Medical Practice Act, student and 
intern perfusionists must work under the direct supervision of a 
perfusionist who has met certain statutory requirements. (B&P 
Code § 2593.) For purposes of section 2593, "direct supervision" 
means that the supervising perfusionist is on duty and 

30ther practice acts are not binding on the Pharmacy Board. 
However, a review of other statutes in the Business and 
Professions Code which define the term "direct supervision" may 
aid us in determining legislative intent behind Sectiop 4408.5. 
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immediately available in the assigned patient care area. Again, 
the supervising perfusionist is not required to personally check 
all tasks completed by students and interns under his or her 
supervision. 

Also under the Medical Practice Act, student respiratory 
care practitioners are required to work under direct supervision. 
Section 3742 provides: 

During the period of any clinical training, a 
student respiratory care practitioner shall 
be under the direct supervision of a person 
holding a valid and current license issued 
under this chapter. "Under the direct, 
supervision" means assigned to a respiratory 
care practitioner who is on duty and 
immediately available in the assigned patient 
care area. (Emphasis added.) 

The fact that the Legislature, in regulating other health 
professions, has not defined "direct supervision" to require 
licensees to personally check the work of employees under their 
supervision, suggests that the Legislature did not intend to 
impose such requirements under the Pharmacy Law. 

Moreover, had the Legislature intended to require 
Pharmacists to personally check the work product of IPTs, it 
would have expressly so stated. As we have seen, community 
pharmacy technicians must work under the immediate, personal 
supervision and control of a pharmacist. Although this term is 
not defined, the words "immediate" and "personal" suggest that 
there is no intermediate supervision between the supervisior and 
the pharmacy technician. Also, logic dictates that in the 
community pharmacy setting, where drugs are supplied directly to 
the consumer rather than to an intermediary medical profession.al, 
the pharmacist must closely scrutinize, and presumably personally 
check, the work of pharmacy technicians. Had the Legislature 
intended to impose similar requirements on IPTs, it would not 
have exempted IPTs from the standard of "immediate, personal 
supervision and control". 

IIIo CONCLUSION. 

Based on the preceding discussion, I conclude that the 
Proposed Regulations, which would authorize a pharmacist in an 
inpatient hospital, skilled nursing facility or correctional 
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institution to delegate to a pharmacy technician the task of 
"checking" unit dose cassettes and ward stocks filled by another 
pharmacy technician, is consistent with section 4008.5. 

DERRY L. KNIGHT 
Deputy Director 
Legal Affairs 

By CHRISTOPHER GROSSGART 
Staff Counsel 
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Sacramento, California 

August 24, 1995 

Honorable Thomas M. Hannigan 
3104 state Capitol 

Pharmacy Technicians - #28213 

Dear Mr. Hannigan: 

QUESTION 

May a requlation be adopted by the California state 
Board o~ Pharmacy pursuant to Section 4008.5 of the Business and 
Professions Code to allow a pharmacist to authorize an inpatient 
pharmacy technician to check certain tasks performed by other 
inpatient pharmacy techn~cians? 

OPINIoN 

A regulation may be adopted by the california State 
Board of Pharmacy pursuant to Section 4008.5 or the Business and 
Professions Coda to aI-low· a pharmacist to authorize an inpatient 
pharmacy technician to'check certain tasks performed by other 
inpatient pharmacy technicians. 

ANALYSIS 

The Pharmacy Law, contained in Chapter 9 (commencing 
with rection 4000) of Division 2 of the Business and Professions 
Code, provides for the licensing and regulation of pharmacies and 
pharmacists (Sec. 4049.6). It sets forth registration and other 
regulatory requirements for pharmacy technicians, describes the 

1 All further section references are to the Business and 
Professions Code. 
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functions that they may perform including the required level of 
supervision, and requ,ires the California stat.e Board of Pharmacy 
{hereafter the board} to adopt regulations specifying these tasks 
(Secs. 4008 and 4008.5). 

section 4008.5 provides as follows: 

114008.5. (a) As used in this section 

"pharmacy technician" means an individual who 

assists a registered pharmacist in a pharmacy in 

t.he performance of his or her pharmacy related, 

duties as specified in subdivision (b),. 


"(b) Notwithstanding any ·other provision of 
law, a pharmacy technician may perform packaqinq, 
manipulative, repetitive, or othe~ nondiscretionary 
tasks, while assistinq, and while under tla direct 
supervisloD .ansi control 2.f.., i\. registered 
pharmacist. 

dec} This section does not authorize the 

performance of any tasks specified in subdivision 

(b) by a pharmacy technician without a reqistered 

pharmacist on duty, nor does this section authorize 

the use of a pharmacy technician to perform tasks 

specified in subdivision (b) except under the 

direct supervision and control of a registered 

pharmacist. 


"Cd) This section does not authorize a 

pharmacy technician to perform any act requirin9 

the exercise of professional judgment by a 

reqistered pharmacist. 


M(e) The board shall adept regulations to 

specify tasks pursuant to sUbdivision (b) which a 

pharmacy technician may perform under thediract 

supervis-ion and control of a reqisteredpharmacist. 

Any pharmacy that employs a pharmacy technician to 

perform tasks specified in subdivision (b) shall do 

so in conformity with the regulations adopted by 

the board pursuant to this subdivision. 


"e!) (1) No person shall act as a pharmacy 

technician without first beinq registered with the 

board as a pharmacy technician. The board shall 

issue a certificate to an applicant who has met any 

of the following requirements: 




--
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II (A) Has obtained an Associate of Arts degree 
in a field of study directly related to the duties 
performed by a pharmacy technician. 

fI(B) Has completed a course of traininq 
specified by the board. 

IICC) Is eligible to take the board's 
pharmacist licensure examination. 

"(D) Has provided satisfactory proof to the 
board of one year's experience performinq the tasks 
specified in subdivision (b) while employed or 
utilized as a pharmacy technician to assi$t in the 
filling of prescriptions for an inpatient of a 
hospital, for an inmate of a correctional facility, 
or experience deemed equivalent by the board. 

"(2) The per!ormanc2 of duties by a registered 
pharmacy technician shall ~ under the direct 
supervision and control 2i A registered pbarmacis~. 
The pharmacist on duty shall be directly 
responsible for the conduct of a pharmacy 
technician. A pharmacy technician ~ perform ~ 
duties, ~ specified 1n subdiVision lRl ~ under 
~ immediate, personal supervision ~ control 21, 
!! registered pharmacist.. ~ pharmacist 
responsible ~ ~ pbarmacy technician shall ~ 2n 
~ premises ~ All times, ~ ~ pharmacy 
technician shall ~ within the pharmaciatta ~. 
A pharmacist shall indicate verification of the 
prescription by initialinq the prescription label 
before the medication is provided t~ the patient. 

U(3) The board shall adopt regulations 
pursuant to this section for the registration of 
pharmacy technicians.· Proof of thequalitications. 
ot any applicant for registration as a pharmacy 
teChnician shall be made to the satisfaction of the 
board and shall be SUbstantiated by evidence as may 
be required by the board. 

"The board shall conduct a criminal backqround 
check of the applicant to determine if an applicant 
has committed acts which would constitute grounds 

. tor denial of registration, pursuant to this 
chapter or Chapter 2 (commencing with Section 480) 
ot Division 1.5. The board may suspend or revoke 
any registration issued pursuant to this section on 
any ground specified in Section 4350.5. 
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11(4) The board shall adept regulations 

pursuant to this subdivision for the specification 

of training courses for pharmacy technicians. 


"(5) Paragraphs (1) to (4), inclusiv~, of this 
subdivision shall not apply to persons employed or 
utilized as a pharmacy technician to assist in the 
tilling o~ prescriptions for an inpatient of a 
hospital or for an inmate of a correctional 
facility. . 

"(q) (1) The ratio of pharmacy technicians 

performing the tasks specified in subdivision (b) 

,to registered pharmacists shall not exceed one to 

one', except that this ratio shall not 'apply to 

personnel performing clerical functions pursuant to 

section 4008.4. This ratio is applicable to all 

practice settings except tor an inpatient Q~ a 

licensed health facility, a patient ot a licensed 

home health agency, as specified in paragraph (2) I 


an inmate of a correctional facility of the 

Department of the Youth Authority or the Depart~ent 


of Corrections, and for a person receiving 

treatment in a facility operated by the State 

Oepartment of Mantal Health, the State Department 

ot Developmental Services, or the Department of 

Veterans Affairs. 


"(2) The board may adopt regulations 
establishing the ratio of pharmacy technicians 
performing the tasks specified in subdivision (b) 
to registered pharmacists applicable to the filling 
of prescriptions for an inpatient of a licensed 
health facility and for a patient of a licensed 
home health agency~ Any ratio established by the, 
beard pursuant to this subdivision shall allow, at. 
a minimum, at least one pharmacy technician for 
each pharmacist, except that this ratio shall not 
apply to personnel performing clerical functions 
pursuant to Section 4008.4." (Emphasis addQd.) 

"Inpatient pharmacy technician" as used in section 
4008.5 refers to pharmacy technicians in inpatient hospital or 
correctional facility pharmacies that provide prescriptions for 
inpatients of the hospital or facility (see para. (S), subd. (f), 
Sec. 4008.5). Subdivision (f) of Section 4008.5 establishes 
additional requirements, including enhanced supervision 
requirements, applicable only to pharmaoy technioians in 
outpatient pharmacy settings (para. (5), subd. (f), Sec. 4008.5; 
see Californians ~ Safe Prescriptions v. California state ~ 2! 
Pharmacy, 19 Cal. App. 4th 1136, 1154, fn. 4). 
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The term. "direct supervision and control" is not ,defined' 
for the purposes of section 4008.5. We think that the term is 
amenable to at least two possible constructions. 

"Direct supervision and control" could include the use 
of inpatient pharmacy technicians under the supervision o~ the 
registered pharmacist to check cartain tasks performed by other 
inpatient pharmacy technicians. When used in similar provisions 
relatinq to other health professions, I'direct supervision" is 
usually defined to mean that the licensed or registered 
professional is on duty and physically present where the service 
or task is being performed (see Sees. 1741,2593, and 3742). 

In this'regard, you have prov~dedu8 with a written 
op~n~on of the Leqal Office o~ the Department of Consumer Affairs 
(hereafter the department) to the Executive Officer of the Board 
of Pharmacy dated October 13, 1994, concludinq that " •.. the 
Proposed Requlations, which 'would authorize a pharmacist in an 
inpatient hospital, skilled nursinq facility or correctional 
institution'to delegate to a pharmacy technician the task of 
'checkinq' unit dose cassettes and ward stocks filled by another 
technician, is (sic] consistent with Section 4008.3." 

The 1994 opinion of the Legal Office of' the Department 
of Consumer Affairs noted that section 4008.5 establishes two 
different supervision standards for supervision of pharmacy 
technicians based upon whether they are in'an inpatient hospital 
or correctional facility, or in a community setting, and by 
analogy to provisions regulating other health professions, 
reasoned that IIdirect supervision and control" as used in the 
context of supervision of pharmacy technicians meant only that the 
registered pharmacist was required to be present on the pramises 
during performance ot the tasks in question by the pharmacy 
technicians. 

That opinion stated, in part, as tallows: 

"Moraovar, had the Legislature intended to 

require Pharmacists to personally check the work 

product of IPTs (inpatient pharmacy technicians], 

it would have expressly so stated. As we have 

seen, community pharmacy tachnicians must work 

under the immediate, personal §uperyision ADd 

control of the pharmacist. Althouqh this term is 


tnot defined, the words 'immediate l and 'personal 
suggest that there is no intermediate supervision 
between the supervisor and the pharmacy technician. 
. . • Had the Legislature intended to impose 
similar requirements on IPTs, it would not have 
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exempted IPTs from the standard of immediate, 

personal supervision and control.'ft 


It could alternatively be argued that the department's 
construction fails to address whether the review by an inpatient 
pharmacy technician of the tasks by another constitutes 
"supervision" for purposes of Section 4008.5 and if so, whether 
the supervising registered pharmacist may use an interveninq 
agent. ' 

To ascertain the meaninq of a statute, the language in 
which the statute is framed is the starting point (People v. 
Overstreet, 42 Cal. 3d 891, 895). Statutory terms should be 
construed in accordance with the usual or ordinary meaninq of the' 
words used (People ex rel. Younger v. Superior CQurt, 16 Cal. 3d 
30, 43). 

An ordinary meaning of "supervise l ' is ..... to 
coordinate, direct, and inspect continuously and at first hand the 
accomplishment ot ••• n (Webster's Third ~ International 
Dictionary, p. 2296). Reviewing the performance of tasks 
performed by pharmacy technicians as a general rule could fall 
within this ordinary meaning of "supervise." Also, an ordinary
meaning ot: "direct" is ..... from the source or the oriqina~ 
without interruption or diversion •.. ,without any intervening 
agency or step: without any intruding or diverting factor ••. 
without use of a broker or other ~iddleman .•• " (Webster's Third 
~ International Dictionary, p. 640). Moreover, use of a 
pharmacy technician to conduct the review of other, pharmacy 
technicians would make the reviewing technician an intervening 
agent or middleman, and would thus make the registered 
pharmacist's supervision indirect. 

In this regard, supervision is required to be "direct" 
for both community and inpatient pharmacy technicians (subd. (b), 
and para. (2), subd. (f), Sec. 4008.5). ThUS, the enhanced 
supervision requirement for community pharll1acy technicians does 
not infer that intervening agents may be used in inpatient 
settings. A close reading of paragraph (2) of subdivision (f) 
indicates that the supervision in all cases must be Rdirect" and 
that the registered pharmacist must be present at the facility 
(subd. Cb), and para. (2), subd. (t), Sec. 4008.5). 

FUrther, the additional requirements that supervision be 
.. immediate," "personal," and ··within the pharmacist I s view" in the 
case of a community pharmacy technician might indicate only that 
the pharmacist is to be more readily available, and that the 
supervision is to be more closely maintained. In other words, 
supervision is "direct" if no intervening agent is permitted 
between the pharmacist and the technician regardless of how 
closely the supervision is maintained. This is arguably the 
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reason that the Legislature also required the presence of the 
registered pharmacist at the facility in all cases (suDd. (c), and 
para. (2), subd. (f), Sec. 4008.5). 

To additionally require that the supervision be 
"immediate," "personal, II and "within the pharmacist's view" in 
community settings would not under this alternative construction 
alter the overall general requirement that the supervision be 
direct (para. (2),' sued. (f) I Sec. 4008.5). Since "immediate" is 
used in a context where the supervision is already required to be 
"direct," the Legislature arguably intended to require that the 
supervisor be close at hand. The ordinary meaninq of the word 
"immediate" includes " .•. being near 'at hand: not tar apart or 
distant" (Webster-, Third l!m!t: International Dictionar:y, p. 1129). 
This construction is consistent with the other community , 
supervision enhancements that the supervision be "personal" and 
etwithin the pharmacists view." ' 

Thus, the ordinary meaning of "direct supervision" under 
this alternative construction to that of the department would 
require that the registe.red pharmacist not utilize- intervening 
agents in performing supervision in any setting including any 
review of the performance of pharmacy technioians working under 
his or her control. ' 

Based on this alternative analysis, we are persuaded 
that the most reasonable construction of section 4008.5 would 
prohibit a registered pharmacist trom utilizinq any aqent3 fer 
performance or supervision duties includinq the review of pharmacy 
technician performance of any tasks within the scope of 
subdivision Cb) of Section 4008.5. 

However, in the case of Californians ~~ 
prescriptions v. ,al!tornia state ~ 2f Pharmacy, supra, the 
court upheld related regulations of the board against various 
challenges,l includ1nq the assertion that they conflicted with 
statutory authority. The court stated that M'[i)n determining 
whether a specific administrative rule falls within thecoveraq8 
of a delegated power, our sole function is to decide whether the 
promulqatinq agency reasonably interpreted the leqislative 
mandate. In doing so, we may not substitute our independent 
judgement tor that ot the administrative agency on the facts of or _ 
the policy considerations involved. Under this standard of 
review, we must determine whether the aqency reasonably 
interpreted its leqis'lative mandat.e when deciding that the 
challenged regulation was necessary to accomplish the purpose of 
the statute. Stated another way, our role is limited to 
determining whether the regulation is reasonably desiqned to aid a 
statutory objective.'" (Californians ~~ Prescriptions v. 
California State ~ 2! Pharmacx, supra, at p. ll50, quotinq from 
Benton v. Board 2! Supervisors, 226 Cal. App. 3d 1461, 1479). 
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The court in Californian§ ~~ Prescriptions 'v. 

California state ~ 21 Pharmacy upheld regulations that permit 

pharmacy technicians to remove drugs trom stock; count, pour, and 

mix pharmaceuticals; place drugs in containers;' packa98 and 

repackage druqsi and affix labels to containers (Californians ~ 

~ Prescriptions v. California State ~ gf Pharmacy, supra, at 

p. 1149; 16 Cal. ~ode Regs. Sec. 1793.2). This regulation was 
adopted to implement subdivision (b) of Section 4008.5 authorizing 
a pharmacy technician to IIperform packaginq, manipulative, 
repetitive, or other nondiscretionary tasks." The court reasoned 
that the regulation was valid because it was consistent with "the 
leqislat1vQ mandate a~lowin9 pharmacy technicians to perform 
nondiscretionary tasks while assisti-ng, and while under the direct 
supervision and control of a registered pharmacist'" (Id., at p. 
1150). 

We think, if the courts would allow sufficient 

discretion to the board to permit the counting, pourinq, and 

mixinq, of drugs by phar'macy technicians based upon sUbdivision 

(b) of section 4008.5, a statute that does not expressly provide 

for performance of those tasks by pharmacy technicians, that the 

courts would apply the same rationale to also permit the board to 

allo~ inpatient pharmacy technicians to cheek tasks performed by 

other inpatient pharmacy technicians. This is, in part, because 

Section 4008.5 can reasonably be construed to permit a higher' 

degree of independence and enhanced responsibilities for inpatient 

pharmacy technicianss 


Also, you have informed us that the specific tasks to be 
checked by the inpatient pharmacy technician include the filling 
of unit dosage cassettes and the maintaining of floor and ward 
stocks. The board could reasonably conclude, for purposes of 
Section 4008.~, that maintenance of floor and ward stock are 
functions that do ,not require "direct supervision.- In this 
reqard, section 400S.~ provides that the regulatory authority ot 
'the board does not include any regulation requiring theregisterad 
--pharmacist to personally per.form clerical, inventory control, 
housekeepinq, maintenance, or similar functions tor which the 
.duction, Qxperience, training, and specialized knowledge ot the 
reqistered pharmacist is not required, except that the regulations 
~ require that these functions be performed under the "effective 
supervision l ' of the registered pharmacist (Sec. 4008.4). 

section 4008.4, thus, infere that the board 1s granted 

more flexibility in adoptinq requlations establishinq the level ot 

supervision for clerical and related tasks (Sec. 4008.4). To the 

extent, therefore, that maintaininq floor and ward .tock may be 

characterized as a clerical or related task, section 4008.4 would 

indicate that the board may adopt a regulation authorizing a 

pharmacy technician to check the performance of this task. 
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Furthermore, the board could conclude that use of·' 
inpatient pharmacy technicians to check certain tasks performed by 
other inpatient pharmacy technicians is merely ~ method of quality 
control and does not constitute "suparvision.'II . Dependinq on the 
factual sattinq, the use of a peer to double check the quality. of 
the work being performed may contain certain facets of 
supervision, howeyer, it may also lack other important components 
related to control of the work beinq supervised. 

~heretore, we conclude that a regulation may be adopted 
by the California state Board of Pharmacy pursuant to Section 
4008.5 ot the Business and Professions Code to allow a pharmacist 
to authorize an inpatient pharmacy technician to check certain 
tasks performed by other inpatient pharmacy technicians. 

Very truly yours, 

Bien M. Gregory 
Legislative Counsel 

( By ---:.-; 

ancisco A. artin 
Deputy Legi ative Counsel 
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EPOH.'TS 


Evaluating the accuracy of technicians 

and pharmacists in checking unit dose 


medication cassettes 

PEI'EHJ. AMBr~OSE, FHANK G. SAYA, LARRY 'I'. LOVE'f'f, SANDY 

DALE W. ADAMS, AND RITA SHANE 

The rapidly changing health care 
environment necessitates that 
health care organizations opti

mize limited resources while improv
ing the quality of care provided. 
Medication-related complications 
cost the American health care system 
as much as $177 billion annually. 1 

Pharmacist expertise in drug therapy 
has repeatedly demonstrated im
proved patient outcomes, fewer 
complications, and better control of 
the cost of medication use. 2-4 Howev
er, there currently is a critical short
age of pharmacists, as documented in 
the Department of Health and Human 
Services report to Congress on the 
pharmacist workforce.s This shortage 
is especially acute in California, where 
the ratio of 58 pharmacists to 100,000 
people in the population is well below 
the national average of 71 pharmacists 
to 100,000 people in the population. 
In this same report, the Pharmacy 
Manpower Project Aggregate Demand 
Index for California indicated a high 

Abstract: The accuracy rates of board
registered pharmacy technicians and 
pharmacists in checking unit dose medica
tion cassettes· in· the inpatient setting at 
twoseparate institutions were examined. 

Cedars-Sinai Medical Center· and Long 

Beach Memorial Medical Center, both· in 
Los Angeles county, petitioned the Califor

nia State Board of Pharmacy to approve a 
waiver of the California Code of Regula

tions to conduct an experimental program 
to compare the accuracy of unit dosemedi
cation cassettes checked by pharmacists 
with that of cassettes checked by trained, 
certified pharmacy technicians. The study 
consisted of three parts: assessing pharma
cistbaseline checking accuracy (Phase I), 

developing· a technician-training program 
and certifying technicians who completed 
the didactic and practical training (phase II), 

and evaluating the accuracy of certified 
technicians checking.unitdose·medication 

cassettes as a daily function (Phase III), 
Twenty-nine pharmacists and 41 techni

cians (3 of whom were pharmacy interns) 
participated in the study. Of the techni

cians,all 41 successfully completed the di
dactic and practical training, 39 successfully 

completed the audits and became certified 
checkers, and 2 (including 1 of the interns) 

did not complete the certification audits 
because they were reassigned to another 
work area or had resigned. In phase II, the 
observed accuracy rate and its lower confi

dence limit exceeded the predetermined 
minimum requirement of 99.8%fora certi" 
fied checker. The mean accuracy rates for 
technicians were identical at the two insti

tutions (p = 1.0). The difference in mean 
accuracy rates· between pharmaCists 
(99.52%;95% confidence interval [CI] 

99.44-99.58%) and technicians (99.89%; 

95% 099.87-99.90%) was significant (p. < 
0.0001). 

Inpatient technicians who had been 

trained and certified in a closely supervised 
program that incorporated quality assur
ance . mechanisms could safely and. accu

ratelycheck unit dOse medication cassettes 
fi lied by other techn icians. 

Index terms: Administration; Dispensing; 

Drug distribution systems; Personnel, phar
macy; Pharmacists, hospital; Pharmacy, insti
tutional, hospital; Professional competence 
Am J Health-SystPharm. 2002;59:1183-8 
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level of demand for pharmacists. The 
current shortage of pharmacists pos
es a significant challenge to provid
ing and maintaining the desired level 
of pharmaceutical care.6 

The importance of pharmacy 
technicians in ensuring the efficient 
operation of hospital pharmacies is 
widely recognized. By reassigning 
nondiscretionary drug distribution 
tasks to pharmacy technicians, phar
macists can be redeployed to prevent 
adverse drug events and ensure opti
mal medication use. In California, 
unit dose medication cassettes that 
are filled by pharmacy technicians 
must be checked by a pharmacist. 
Pharmacists spend one hour per day 
checking technician-filled medica
tion cassettes, which competes with 
the increasing demands on pharma
cists to provide clinical services and 
become more involved in medication 
safety initiatives, in addition to deal
ing with the increased complexity of 
hospitalized patients and the phar
macist shortage. Expanding the role 
of technicians by implementing a 
structured training program with 
ongoing quality assurance measures 
may ease the impact of the pharma
cist shortage through the judicious 
and appropriate use of skilled sup
port personnel and increase the time 
available to pharmacists to perform 
clinical functions. 

Background 

In 1997, the California State 
Board of Pharmacy was petitioned to 
authorize board-registered pharma
cy technicians to check unit dose cas
settes filled by other pharmacy tech
nicians in the inpatient environment. 
In response to strong opposition 
from some professional organiza
tions and community pharmacists, 
who were concerned that the exemp
tion could be expanded outside of 
the inpatient pharmacy environment 
and jeopardize pharmacist jobs, the 
board voted not to grant this peti
tion. However, the board did express 
a desire to receive additional evi

dence to further evaluate allowing 
pharmacy technicians to perform 
this function. Thus, Cedars-Sinai 
Medical Center (CSMC) and Long 
Beach Memorial Medical Center 
(LBMMC) petitioned the board to 
grant a waiver of the California Code 
of Regulations to conduct an "exper
imental program" under the direc
tion of the University of California, 
San Francisco, School of Pharmacy. 
The purpose of the program was to 
compare the accuracy of unit dose 
medication cassettes checked by 
pharmacists with those checked by 
trained, registered pharmacy techni
cians in the inpatient setting. In May 
1998, the waiver was granted for the 
experimental program known as 
"Evaluating the Use of Board Regis
tered Pharmacy Technicians in a 
Unit-Dose Drug Distribution Sys
tem." The waiver was initially grant
ed through November 1, 2000, and 
was extended to December 2002 on 
the basis of data generated from this 
study, which was presented to the 
board in January 2001. 

CSMC is a 900-bed, acute tertiary 
care hospital in Los Angeles, Califor
nia, and LBMMC is a 540-bed, acute 
tertiary care hospital in Long Beach, 
California. The unit dose drug distri
bution system used by CSMC and 
LBMMC is diagrammed in Figure 1. 
It should be emphaSized that the 
process of filling and checking unit 
dose medication cassettes is preceded 
by the review and verification of all 
medication orders by a pharmacist. 
The pharmacist evaluates the appro
priateness of the medication, dose, 
dosage form, route of administration, 
and frequency in the order and screens 
for drug allergies, drug-drug interac
tions, and contraindications. A phar
macist is also responsible for dis
pensing any initial medication doses 
needed before the regularly sched
uled unit dose cart distribution. 

Pharmacy technicians do not 
evaluate the accuracy and appropri
ateness of medication orders. Phar
macy technicians perform manipula

tive and nondiscretionary functions 
only under the supervision of phar
macists. When filling a medication 
cassette with unit dose medications, 
a technician reads a list of medica
tions (a "fill list") previously verified 
by a pharmacist, removes the unit 
dose medication from stock, and 
places it in a patient's cassette or 
medication drawer. Next, a "check
er" verifies the filled cassette against 
the fill list to minimize the possibility 
of errors before the medications are 
sent to the nursing areas. In Califor
nia, only a pharmacist can check 
these unit dose cassettes, which ne
cessitated the waiver from the board 
of pharmacy to allow technicians to 
perform this function in this pro
gram. It should be noted that nurses 
also check the medication when re
moving it from a patient's cassette 
and confirm it with the medication 
administration record (also reviewed 
and approved by a pharmacist) be
fore administering the medication to 
the patient, in accordance with JOint 
Commission on Accreditation of 
Healthcare Organizations and Cali
fornia Department of Health Servic
es requirements. Thus, a medication 
is triple-checked before it is adminis
tered to a patient. 

This article describes the experi
mental program and the accuracy of 
trained technicians checking unit 
dose medication cassettes compared 
with that of pharmacists. 

Methods 

This study was conducted concur
rently at both CSMC and LBMMC 
and consisted of the following three 
phases, which were modeled from 
previous studies 7-13: 

• 	 Phase I: Assessing the baseline accu
racy rate of pharmacists checking unit 
dose medication cassettes, 

• 	 Phase II: Developing a technician 
training program for checking unit 
dose cassettes and certifying techni
cians who successfully completed the 
training program, and 
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Figure 1. Diagram of the inpatient unit dose drug distribution system used at both Cedars
Sinai Medical Center and Long Beach Memorial Medical Center in normal practice and 
during the study. 

Prescriber writes 
medication order 

Pharmacist dispenses 
)------------.t enough doses until next 

routine distribution 

Patient's order is 
entered into the 

computer 

Pharmacist or certified 
technician checks 

accuracy of cassettes 
and corrects an errors 

Nurses retrieve and check 
Medication cassettes medication against medication 

administration record before ~-------l are sent to nursing 
areas administering to patient 

• 	 Phase III: Evaluating the accuracy of 
certified technicians checking unit 
dose medication cassettes by con
ducting quality assurance audits. 

Phase I began in June 1998 with 
the goal of auditing a minimum of 
12,500 doses at each institution. Staff 
pharmacists checked all unit dose 
cassettes filled by technicians as was 
the pharmacists' normal routine 
during the day shift. They were aware 
that audits were being conducted. 
Study participants were selected on 
the basis of their normal work sched
ules, and no attempt was made to 
alter assignments. In addition to any 
spontaneous errors made by techni
cians filling the cassettes, artificial er
rors were randomly introduced by 
pharmacist "auditors" assigned to 
oversee the study process. Artificial 
errors were introduced at a rate of at 
least one error per 500 doses (0.2%) 
to coincide with a 99.8% minimum 
accuracy rate. 7 The pharmacist 
checkers documented and corrected 

any errors they detected. Subse
quently, the pharmacist auditor 
would audit and verify the accuracy 
of the pharmacist checker in detect
ing and correcting artificial and 
spontaneous filling errors for all dos
es dispensed during the audit period. 
Spontaneous and artificial errors 
overlooked by the pharmacist check
ers were documented on an audit 
form and corrected by the pharma
cist auditors before the medication 
cassettes were distributed to the 
nursing stations. There were a total 
of three pharmacists at CSMC and 
five at LBMMC who were responsi
ble for introducing artificial errors 
and auditing the pharmacists. In all 
three phases of the study, an error 
was defined as a wrong drug, dose, 
quantity, or dosage form; expired 
medication; inaccurate concentra
tion; wrong patient's medication cas
sette; or missing drug. 

During Phase II of the program, 
the pharmacy services departments 
at CSMC and LBMMe collaborated 

on a training syllabus, qualifying ex
amination, and data collection 
forms. Technicians and pharmacy 
interns (employed and functioning 
as technicians) were eligible to be in
cluded in the study if they were regis
tered with the California State Board 
of Pharmacy and had at least six 
months of experience filling unit dose 
medication cassettes. They were then 
given didactic and practical training, 
in accordance with the approach used 
by the Minnesota SOciety of Hospital 
Pharmacists in a pilot project in which 
technicians were trained to check unit 
dose cassettes filled by other techni
cians. 7 The didactic component con
sisted of lectures on the unit dose 
process, proper packaging and repack
aging techniques, medication safety, 
and basic pharmaceutical calculations. 
The didactic training concluded with 
an examination. Technicians were re
quired to achieve a minimum passing 
score of 80% on the examination. 
The practical training included ob
serving a pharmacist checking unit 
dose cassettes and actual hands-on 
experience. After successful comple
tion of the didactic and practical 
training, the technicians were audit
ed for accuracy in checking unit dose 
cassettes for at least 3500 consecutive 
doses. Artificial errors, as described 
for Phase I of the program, were also 
introduced in this process. The au
dits were conducted by the same 
pharmacist auditors as in Phase 1. To 
become a certified technician check
er in this program, an overall accura
cy rate of at least 99.8% was required. 
This phase of the study began in June 
1998 and was continued as new tech
nicians were trained and included in 
the program. 

Phase III began in April 1999. In 
this phase, certified technician 
checkers were responsible for check
ing unit dose medication cassettes as 
a daily activity while under the su
pervision of a pharmacist. Monthly 
quality assurance audits of at least 
500 doses were conducted for each 
certified technician checker, using 
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the same procedure of introducing 
random artificial errors as previously 
described. Accuracy was to be main
tained at 99.8% or higher. If a certi
fied technician checker failed a 
monthly audit, the audit was to be 
repeated within 30 days. If the tech
nician failed the second audit, the 
technician would be removed from 
the checking position until he or she 
was retrained and recertified. If a cer
tified technician checker did not per
form this function for more than 
three months, an audit would be 
conducted when the technician re
started checking medication cas
settes. If a technician had not 
checked cassettes for more than six 
months, recertification was required. 

In January 2000, the board ap
proved the following requested 
amendment to the program: "In 
Phase III of the study, a monthly au
dit will be conducted for 3 months, 
and if the accuracy rate meets or ex
ceeds the minimum target of 99.8% 
for three consecutive audits, future 
audits will be conducted quarterly 
thereafter for that technician. Tech
nicians failing a quarterly audit will 
have to pass three consecutive 
monthly audits before resuming 
quarterly audits." The amendment 
had been requested by CSMC and 
LBMMC, since no certified techni
cian had failed a monthly audit. 

Error rates were calculated as the 
number of errors discovered by the 
auditors divided by the total number 
of unit doses audited. The accuracy 
rate was defined as one minus the 
error rate, which was then converted 
to a percentage. The 95% confidence 
intervals for these rates and p values 
for comparing the pharmacist and 
technician checkers were computed 
using SAS, version 6.l2 (SAS Insti
tute, Cary, NC). An additional analy
sis was conducted to ensure that wide 
variation in accuracy rates among in
dividual technicians did not exist, 
since this could result in a favorable 
mean accuracy rate and mask the 
performance of one or more techni

cians who performed below the es
tablished goal of 99.8%. Mixed
effects logistic regression models 
with a random-checker effect were 
used to confirm the results. 

Results 

Twenty-nine pharmacists (15 at 
CSMC, 14 at LBMMC) participated 
in Phase I of the study to supply base
line data of the checking accuracy of 
pharmacists. A total of 41 technicians 
(24 at CSMC, 16 at LBMMC, and 1 
working at both), three of whom were 
interns, participated in Phase II of the 
study. All 41 technicians successfully 
completed the didactic training, 39 
successfully completed the audits 
and became certified checkers for 
Phase III, and 2 technicians (includ
ing 1of the interns) did not complete 
the certification audits because they 
were reassigned or had resigned. 

Table 1lists the combined-institution 
accuracy rates of pharmacist and 
technician checkers in Phase I and II, 
respectively. For technicians, both 
the observed average accuracy rate 
and its lower confidence limit ex
ceeded the minimum requirement of 
99.8% for a certified checker. The 
difference in accuracy rates between 
pharmacists and technicians was sig
nificant (p < 0.0001). Interestingly, the 
mean accuracy rates for technicians 
were identical at the two institutions (p 
= 1.0). The two pharmacy interns had 
accuracy rates of 99.89% and 99.97%. 
One technician had an accuracy rate of 
99.75%, which was just below the tar
get rate, and subsequently met the 
minimum requirement and became 
certified after the next audit. 

Table 1. 

In Phase III, all certified techni
cians at both institutions maintained 
a minimum accuracy of 99.8% dur
ing their monthly and quarterly au
dits. Phase III began in April 1999; 
through December 2001, no certified 
technician checker had failed any 
quality assurance audits. However, 
some technicians were removed 
from the list of certified checkers 
during the study period because of 
work reassignments or other non
study-related issues. The board of 
pharmacy was continually updated 
on the names of certified technician 
checkers in the semiannual reports 
submitted. 

Discussion 

The proposition of allowing 
trained technicians to check unit 
dose medication cassettes filled by 
other technicians has been hotly de
bated in California in the past decade 
(appendix). This study's results ap
pear to support the ability of well
trained technicians to accurately 
check unit dose medications. 

Several studies have been pub
lished evaluating the accuracy of 
pharmacy technicians in checking 
other technicians in a unit dose med
ication fill systemJ-13 Our results cor
roborate the findings from these 
studies; in fact, we observed a higher 
accuracy rate for technicians than for 
pharmacists (p < 0.0001). The boards 
of pharmacy in Kansas, Minnesota, 
and Washington currently allow tech
nicians to check unit dose medication 
cassettes filled by other technicians. In 
addition, the American Society of 
Health-System Pharmacists and the 

Accuracy of Pharmacists and Technicians in Checking Unit Dose 
Medication Cassettes 

No. No. Doses Mean 95% Confidence 
Checker Participants Checked Accuracy Rate(%)' Interval (%) 

Pharmacists 29 35,829 99.52 99.44-99.58 
Techniciansb 39 99.89 99.87-99.90 
aThe difference in accuracy rates between pharmacists and technicians is significant (p <0.0001), using mixed

effects logistic regression models. 
blncludes two pharmacy interns who were employed and functioning as technicians. 
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Appendix-History of California state regulations allowing technicians to check unit dose medication cassettes filled by other 
technicians 

Year State Regulation 

Before 1993 	 Acute care hospitals in California were permitted to allow technicians to check the accuracy of 
technician-filled inpatient unit dose medication cassettes, under chart order exemption in the phar
macy regulations. 

The use of inpatient pharmacy technicians to check technicians filling unit dose cassettes was deemed 
unacceptable by the California State Board of Pharmacy, as evidenced by the following correspon
dence provided to the California Association of Hospital and Health Systems: "Please note the law 
does not authorize a technician to check another technician. While a technician may check another 
technician, the final check must always be done by a pharmacist." 

Continued on next page 
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Appendix-History of California state regulations allowing technicians to check unit dose medication cassettes filled by other 
technicians (continued) 

State Regulation 

1994 The Hospital Pharmacy Committee of the California State Board of Pharmacy proposed draft lan
guage to add a section to the California Code of Regulation (CCRI717) to allow pharmacy technicians 
to check the work of other pharmacy technicians in connection with filling unit dose medication 
cassettes for patients whose orders had been previously reviewed by a pharmacist. 

1995 This draft language was presented in May at a board of pharmacy informational hearing. 

1996 In June. as a result of failure to reach agreement over the proposed language. the board developed a 
technician committee. This committee was charged to evaluate the entire pharmacy technician pro
gram including changes necessary to improve the program. discuss and plan for future changes and 
roles of technicians. and pursue any statute or regulatory changes necessary to accommodate these 
practices. 

The committee. in an October report to the board. recommended several potential changes including 
asking the board to consider allowing technicians to check the work of other technicians for unit dose 
medication cassette filling under a waiver system that included specific provisions (e.g .. functions). In 
response to this report. the board of pharmacy voted to move forward with regulatory action to allow 
technicians to check the accuracy of technicians' work in a unit dose medication cassette fill system. 
During this time. the board of pharmacy began to enforce the California Code of Regulations relating 
to the use of technicians for checking of unit dose medication cassettes and required facilities to 
discontinue the practice. 

1997 In May, responding to requests from multiple health systems and the California Society of Health
System Pharmacists, the board of pharmacy gave notice of its intent to amend regulations to allow 
technician checking of technician-filled unit dose medication cassettes. 

All interested parties were provided an opportunity to provide oral testimony at the proposal hearing 
in July. At that time, the board of pharmacy did not approve moving forward with the amended 
regulations. In response to the many delays in reaching consensus to change current regulations, 
representatives from LBMMC and CSMC developed the proposal in collaboration with the University 
of California, San Francisco, School of Pharmacy to perform a study in order to provide the board 
with objective data. 

1998 On May 27, the board granted the requested waiver of the California Code of Regulations to conduct 
the "experimental program." The waiver was initially granted until November 1, 2000. However, the 
waiver was subsequently extended until February 1. 2001. 

2001 In January, having reviewed the results of this study, the board extended the waiver until December 
2002. 
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Evaluation of the Impact of Pharmacists in the 

Prevention of Medication Errors Associated 


with Prescribing and Administration of 

Medications in the HospUal Setting 


Summary of Results 

June 21st 2004 - May 22nd 2005 


A Collaborative Study Between 

UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 

SCHOOL OF PHARMACY 


and the 

Pharmacy Services Department of 

CEDARS-SINAI MEDICAL CEN1ER 


Backgrou.n.d 

• 	 Study to detennine the impact of phannacists on 
prevention of medication errors during the equivalent 
time spent on checking medication cassettes 

• 	 2 year study (waiver) allows technicians to check 
technicians filled medication cassettes 

• 	 The number and types of medication errors prevented 
at the prescribing step (order written by the physician) 
and at the administration step (medication administered 
by the nurse) of the medication use process will be 
reported 

1 



Study Objectives 

• 	 Determine top 10 drugs involved in potential prescribing and 
administration errors 

• 	 Determine type and frequency of medication ~ 
intercepted at the prescribing and administration steps 

• 	 COlnpare intercepted errors with USP MedMARX data on 
errors 

• 	 Evaluate factors contributing to prescribing and medication 
administration errors 

• 	 Evaluate potential harm that could have resulted if error was 
not intercepted 

Medication Related Encounters 
June 21st 2004 - May 22nd 2005 (48 weeks) 

Total Medication Related Encounters: 28,969 (603/week) 

• Potential Errors Intercepted (prevel1ted): 1296 
Medication Prescribing : 885 (68%) 
Medication Adnlinistration: 411 (32%) 

• 	 Other Medication Related Encounters : 
Pharmacist dosing per MD request: 25,342 
STAT orders: 360 
Rounds: 58 
Code Blue: 29 
DIUg Information: 1661 
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Medication Prescribing 

Potential Errors Intercepted 


June 21st 2004 -May 22nd 2005 (48 weeks) 

• Potential prescribing errors prevented by the pharmacist: 885 
• Orders requiring clarification: 534 (type of error not specified) 

• Types of medication errors intercepted which prevented*: 

Wrong Dose 48.9 % Medication Contraindicated 3.1 % 
Allergy Contraindication 21.7 % Drug Interaction 2.3 <Xl 
Necessary medications not ordered 11.7 % Wrong FrequencylRate 2.0% 
Duplication in therapy 5.7 oil) Wrong Drug 0.6% 
Wrong Route 4.0 % 

* In those situations where error type was specified 


Additionally, there were 57 incomplete orders requiring clarification. 


Examples of Medication Prescribing 
Errors Prevented 

3 

Problem Identified 

Gancic\ovir: Smg/kg Iv q12h 
pt sip kidney transplant & 

renal insufficiency 

Oxaliplatin 
(chemotherapy) dosage 

in patient with renal 
insufficiency 

Celebrex ordered in 
patient with sulfa allergy 

Ceftazidime ordered as 
1 gm q8h for meningitis 

in young patient 

Lovenox 40 mg daily 
ordered in patient with 

chronic renal failure 

Pharmacist Recommendation 
Pharmacist recommended 

2.Smg/kg/day for CMV 
induction 

Pharmacist recommended 
dosage adjustment 

Pharmacist recommended 
alternative 

Pharmacist recommended 
2 gm q8h to achieve 

adequate effect 

Pharmacist recommended 
change to Heparin 

Outcome Avoided 
Avoided adverse drug 
reaction (ADR) from 

overdose 

Avoided ADR due to 
excessive dose of 

chemotherapy

Avoided morbidity associated 
with an allergic reaction 

A voided sub-optimal 
treatment, possible 
mortality/morbidity 

Avoided increased risk of 
bleeding in patient already 

receiving blood transfusions 



Medication Administration 
Potential Errors Intercepted 

June 21st 2004 - May 22nd 2005 (48 weeks) 

Potential medication administration errors prevented by a 
phannacist: 411 encounters 

Types of medication errors intercepted which prevented: 

Omission of Dose 41.2 % 

Transcription Error 13.9% 

Wrong Dose 8.1 % 

Wrong Patient 6.0% 

Extra Dose 7.9% 

Delay ill Dose 5.7% 

Wrong Rate 5.5 % 

Wrong Dnlg 4.8% 

Drug to be given to 

patient was not ordered 3.8 % 

Wrong Route 3.l % 

Examples of Medication Administration 
Errors Prevented 
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Problem Identified 

Pt. scheduled for 
chemotherapy in AM. 

Pt was about to 
receive Tobramycin at 
a 12 hr interval; order 

was for g24h 

PCA pump was 
programmed 

incorrectll;: 

Pt receiving Potassium 
Chloride 60meq infusion; 

order was for 20meq 

Nurse transcribed 
Kayexalate when 

Kaopectate ordered 

Pharmacist Recommendation 

Pharmacist identified that 
cherno was not given 

Pharmacist notified nurse that 
dose was to be given every 

24 hr 

Pharmacist notified nurse 

Pharmacist notified nurse to 
change infusion 

Pharmacist notified nurse 
about transcription error 

Outcome Avoided 

Avoided omission of 
chemotherapy 

Avoided potential renal 
(kidney) toxicity 

Avoided potential adverse 
events associated with 

excessive narcotic dose 

Avoided potential 
hyperkalemia and cardiac 

arrest 

Avoided potential 
hypokalemia and cardiac 

toxicity 



Results compared to USP MedMA,RX Data 

Leading types of errors include: 

USP MedMarx Data 
20031 Research Study 

Omission error 240/0 22.70/0 

Improper 
dose/quantity 

23% 26.4 0/0 

Unauthorized dnlg 10 0/0 2.1 % 

Extra dose 5% 4.2% 

Wrong patient 5% 3.3% 

Wrong route 2% 3.4 % 

1, htlp://www.rnagnetmail.netJaotions/email_web _ version.ofrn?reoipienUd=9223078&rnessage _id=63691 &u.qer_id=USP 

l"OP 10 Medications/Classes 
June 21st 2004 - May 22nd 2005 (48 weeks) 

Top 10 medications/classes involved in potential prescribing and administration 
errors 

Medication Prescribing 
• Chemotherapy 
• Electrolytes 
• Enoxaparin (Lovenox) 

• Vancomycin 
• Warfarin 
• Levofloxacin 
• Neupogen 
• Fluconazole 

• Cefepime 

• TPN 

Medication Adlninistration 
• Vancomycin 

• Heparin 
• Chemotherapy 
• Electrolytes 

• TPN 
• Erythropoietin 

• Warfarin 
• Fluconazole 

• hlsulin 
• Levofloxacin 
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Preliminary Evaluation of Potential Patient 

Outcomes 

Phannacist prevented medications errors associated 
with potential harm: 422 

No Harm 340 

Temporary Harm 387 

Permanent Harm 11 

Increase in Length of Stay 23 

Death 1 

Type of hann unspecified 534 

Factors Contributing to Prescribing Errors 

Incomplete patient information 

Drug allergies overlooked 

Wrong drug name, dosage form or abbreviation 

Incorrect dosage calculations 

Incorrect dosage frequency 

• Laboratory results not checked prior to ordering 
medications 

Concomitant therapy (e.g. supportive drugs for 
chemotherapy) necessary to prevent adverse reactions 
not ordered 
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Factors Contributing to 
Administration Errors 

Two patient identifiers not used 

illegible orders 

Drug name confusion 

Incorrect pump programming 

Patients transferred and orders not transcribed accurately 

Environmental factors- distractions, interruptions and 
significant workload 

Staffing issues- such as shift changes and floating staff 

Summary of Study Results to Date 

Results of the 48 week study demonstrates the impact of 
pharmacists on prescribing and administration errors: 

- 1296 errors intercepted by the pharmacist 

- 27450 medication related encounters including dosing of 
medications per MD request, participation in codes, rounds 
and drug information questions 

- Preliminary evaluation of outcomes: 422 pharmacist 
encounters prevented potential harm ofwhich: 


- 387 prevented temporary hann 

- 11 prevel1ted permanent harm 


- 23 prevented an increase in length of stay 

- 1 prevented death 
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Uniting the Profession of Pharmacy 

January 26, 2006 
California State Board of Pharmacy 
Legislation and Regulation Committee 

Re: Tech check tech regulatory proposal 

Dear Committee Members, 

CPhA rigorously supports efforts to promote the value of pharmacists' intervention and care to 
improve patient health and safety in all practice settings. Consistent with this goal and policy 
adopted by CPhA's House of Delegates (attached), we support the regulatory change to allow tech 
check tech programs in the acute care inpatient setting in hospitals with ongoing clinical pharmacy 
programs. 

To ensure that the clinical pharmacy programs result in pharmacists spending more time on patient 
care in the inpatient setting, we strongly urge the Board to include in the regulation language a 
requirement that facilities/hospitals with tech ,check tech provide the Board with a pharmacy services 
plan describing the clinical pharmacy programs. In addition, the regulation should require the Board 
to actively review and monitor these programs to ensure that the best interests of the public health 
and safety are being served. To be clear, we support this change in the law only in the acute care 
hospital inpatient setting. The regulation should specify that it does not apply to outpatient clinic 
phatmacy services, LTC pharmacy services, home IV therapy pharmacy services, or any other sub
acute service or outpatient pharmacy. 

Pharmacists fear that without these additions, hospital administrations may decide to eliminate, rather 
than more fully utilize, some of their pharmacists to achieve potential cost savings. Should hospitals 
pursue this course, the result would be to decrease patient care and safety rather than enhance it as the 
rationale for this proposal suggests. 

This change highlights a much greater and urgent need in California pharmacy practice. The entire 
body of law and regulation regarding Pharmacy Technicians needs to be fully reworked. CPhA and 
CSHP have agreed to begin work shortly on drafting new language on more standardized education, 
qualifications for technician licensure and other issues. In addition, we will be exploring legislative 
and regulatory proposals to allow greater flexibility for pharmacies in utilizing pharmacy technicians. 
We will welcome the involvement of other interested parties. We request the participation and 
support of the Board as we move forward with this reform. 

Sincerely, 

~J74;t7 
Lynn Rolston, CEO 

4030 Lennane Drive 
Sacramento, California 95834 

916.779.1400 • Fax916.779.1401 
www.cpha.com.cpha@cpha.com 

mailto:www.cpha.com.cpha@cpha.com


Uniting the Profession of Pharmacy 

CPhA House of Delegates Policy 	 January 26, 2006 

04-14 Pharmacy Technicians 
The California Pharmacists Association supports the following: 
1. 	 The pharmacist shall retain those functions involving judgmental decisions, and accept full 

responsibility for the direct supervision and activities of technical or clerical functions, which are 
performed by pharmacy technicians. 

2. 	 Minimal qualifications for pharmacy technicians shall include graduation from a nationally accredited 
pharmacy technician vocational training program that meets Board of Pharmacy standards and PTCB 
certification. 

3. 	 All pharmacy technicians, regardless of practice setting, must be registered with the California Board of 
Pharmacy. 

4. 	 When the health and welfare of the patient can be enhanced by utilizing pharmacy technicians, they 
should be utilized. 

5. 	 The standard ratio of pharmacist to technician shall not exceed 1:2. Should a "Pharmacist-in-Charge" 
desire to use more pharmacy technicians than this ratio, the pharmacy must have a pharmacy services 
plan approved by the California State Board of Pharmacy. 

6. 	 Individuals convicted of crimes which suggest a predisposition to committing illegal acts involving drugs 
or which, due to the nature or severity of the offense, subject the individual to pressure which could 
lead to drug-related crimes shall be denied access to prescription drugs as pharmacy technicians. 
However, evidence of rehabilitation shall be considered a mitigating factor. 

7. 	 Technicians checking the work of other technicians only in instances where technicians with recognized 
certification C e.g., PTCB) are checking other technicians in an inpatient hospital setting, with clinical 
pharmacy services, and the work being checked is limited to the filling of a unit dose drug distribution 
system. Legal responsibility and liability for any "Tech-Check-Tech" program shall include the holder of 
the pharmacy permit, and the "Pharmacist-in-Charge" and technicians involved. Any "Tech-Check
Tech" program shall include specific written guidelines and continuous quality improvement CCQI) 
programs. Further, all "Tech-Check-Tech" programs shall establish and maintain a verifiable system 
which assures the ongoing monitoring and documentation of technician performance. 
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Good afternoon, My name is Susan Ravnan. I anl an associate professor at the University 
of the Pacific School of Phannacy in Stockton and I am serving in an externship as 
Governnlent and Professional Affairs Director for the CalifoTIlia Society of Health 
Systenl Pharnlacists. I anl here to provide supporting testimony to the Legislation and 
Regulation con1llittee regarding the proposed regulations to enhance patient nledication 
safety in the hospital setting by freeing health systenl phannacists from checking unit 
dose and ward stock Inedications filled by health systenl technicians and deploying thenl 
to the patient care area to provide direct Inedication n1anagen1ent. 

I would first like thank the board and con1lnittee for devoting their valuable til11e and 
resources over the last 10 years to this in1portant consumer protec60n issue and to 
con1n1end you on the outstanding and thorough assembly of the board's history relating 
to this topic. 

I have provided you with additional infon11ation today in varied fonnats to help facilitate 
your understanding of the patient n1edication safety regulations proposed. 

In that packet of infonnation you will see a cover page highlighting pertinent facts related 
to how this regulation in1proves patient Inedication safety. Additional infonnation and 
references are also provided to assist you in your review and understanding of this issue 
as it rests in 2006 throughout the nation. 

I would like to divert for a mon1ent to a compelling 1966 quote froln Linwood F. Tice, 
Dean of the Philadelphia College of Pharn1acy and Sciences. " .. , The phannacist of 
ton10rrow will function by reason of what he knows, increasing the efficiency and safety 
of drug therapy and working as a specialist in his own right. It is in this direction that 
phaTI11aceutical education n1ust evolve without delay." 

Over the next 40 years acaden1ia has met the challenge and has unequivocally gone 
beyond this vision and educated phannacists to be n1edication management experts. 



The Inaterial I am providing today is just a sampling of the unquestionable benefit health 
system phamlacists and health systenl teclmicians play in health care and patient 
nledication safety. The nlaterial denl0nstrates that: 

• 	 A 430/0 decline in hospital deaths transpired as a result of direct medication 
management by health system pharmacists 

• 	 1 death per day is prevented by a health systenl phamlacist in the hospital. 
• 	 66% of111edication errors occur when the prescriber writes the order. 
• 	 320/0 of n1edication errors occur when the medication is administered to the 

patient in the hospital 

• 
When health systenl pham1acists provide direct medication managenlent, medication 
errors adversely affecting patient outcomes decrease by 940/0 
The prevailing issue is how can direct nledication n1anagen1ent by health system 
phan11acists be increased to inlprove nledication safety. One way is by the help of 
properly trained health system pharmacy technicians. Health systen1 pham1acy 
teclmicians playa vital role in nledication safety because they allow the profession to 
better use health systenl phamlacists to n1anage medication therapy. One exanlple of how 
they in1prove n1edication safety is through checking unit dose and floor stock nledications 
in the hospital setting. For well over 10 years, 5 states, which currently utilize health 
systenl phamlacy technicians to check unit dose n1edications, report no adverse patient 
outconles. Health systenl phamlacy technicians deillonstrate a 99.88% accuracy unit 
dose checking rate in the inpatient setting. 

The bureau of labor statistics predicts that pharmacy teclmician employment will grow by 
36~~ between 2000-20] 0 and one of the nlain reasons for this is an increased concern 
about safe nledication use. 

Health systenl phamlacy technicians began their initial training in the 1940's. Over the 
years, this training evolved and in the 1980' s the American Society of Health Systenl 
Phamlacists fomlally established health system technician training guides for health 
system pharmacists. Currently, there are over 247 acadenlic phamlacy training progranls 
as well as board certification and licensure for pharmacy technicians. Certified 
technicians are also required to complete 20 hours of continuing education every two 
years. 

Therefore to ensure the highest quality of inpatient medication safety, health system 
pham1acists and health system technicians need to be utilized to the fullest extent of their 
education, training and expertise. That is achieved by providing a regulatory fran1ework 
that ensures that health system pharmacists provide direct medication management to 
patients and health systenl teclmicians provide teclmician supervised nondiscretionary 
support. 

CSHP is encouraged that the board recognizes this as a critical Consumer Protection 
issue and has demonstrated their support of inpatient health system pharmacy technicians 



checking unit dose medications legislation. We believe, however, that the proper venue 
and authority should be addressed in the regulatory arena and request that the con1mittee 

. move forward and recon1mend approval of this regulation to the full board. 



Medication Management by Pharmacists in the Inpatient Setting Decreases 

Hospital Deaths 


ISSUES: 

• 	 Pharmacists are n1edication experts that playa vital role in ensuring optiInal 

patient care. 

• 	 The pharmacist's specialized n1edication knowledge is misplaced and 

underutilized if the pharmacist is not present in the patient care area. 


• 	 Pharmacy technicians should assist pharmacists with nondiscretionary tasks to 
facilitate safe medication use. 

PROBLEM: 
• 	 Changes in health care, increased con1plexity of n1edication regimens and 

con1plex pham1acological properties, workforce shortage of phan11acists, 
physicians and nurses all contribute to increased nledication prescribing errors. 

• 	 Pham1acy education has evolved to undertake these changes but pharmacists in 
the inpatient setting continue to be relegated to non-discretionary tasks at the 
expense of direct medication management. 

• 	 As a result, access to pham1acist's expertise in the inpatient setting is 

underutilized. resulting in the increased incidence of n1edication errors. 


FACT: 
• 	 In hospital 1110rtality is decreased when pham1acists provide direct n1edication 

n1anage111ent. 

• 	 Medication errors that adversely affect patient outcomes decreased by 94% when 
pham1acists are involved in direct medication n1anagen1ent. 

• 	 Pham1acists decrease medication prescribing errors by 66%. 

• 	 Pham1acy tec1micians de1110nstrated an accuracy checking rate of99.88%. 

• 	 The safety of pham1acy tec1micians checking unit dose Inedications has been 
long-established in five states. 

SOLUTION: 
• 	 Ensure high quality patient care by providing the infrastructure to allow 

pharmacist to be released to provide n10re direct medication managelnent, by 
allowing properly trained and supervised technicians to check the filling of unit 
dose distribution systems and floor stock in inpatient settings. 

725 30th STREET, SUITE 208, SACRAMENTO, CA 95816-3842 
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Detailed Documentation of the Pharmacists impact on Medication Safety 

.. 	 A 43%) decline in mortality was noted when the clinical staffing level increased 
fronl 0.34 FTEIlOO occupied beds to 3.23 FTEIlOO occupied beds. 1,2 

.. 	 Hospitals having phamlacists in patient care areas is associated with a 45% 
decrease in medication errors and a 94% decrease in medication errors that 
adversely affected patient outcomes.3 

.. 	 Rate of preventable prescribing medication errors is decreased by 660/0 when the 
phamlacist is full nlember of the patient care team in nledical ICUs.4

,]0 

.. 	 Physicians state that pharmacists in patient care areas could prevent 940/0 of 
potential adverse drug events. 5 

.. 	 990/0 of reconlnlendations nlade by pharmacists are accepted by physicians.4 

.. 	 Phamlacists have greater inlpact when they provide their expertise earlier in the 
patient care decision process.4 

.. 	 Most nledication errors happen when prescribers write orders and nurses 
adnlinister nledications.4

,6. ]0 

.. 	 The Phamlacy Manpower Proj ect continues to stress a workforce shortage of 
pharmacists and as the clinical role of phamlacists evolves the need for nl0re 
phamlacists will continue to rise.7 

.. 	 Society of Critical Care Society Medicine endorsed the need for phamlacists in 
the ICU to provide direct Dledication lllanagenlent 



Detailed Documentation of the Technicians impact on Medication Safety 

• Trained and Certified Pharmacy technicians demonstrate a 99.88% unit dose 
checking accuracy. 8 

• California requires a high school diploma and one of the following: an associate's 
degree in pharmacy technology, training course specified by the board of 
pharmacy or a pharnlacy technician certification prior to licensing a pharmacy 
technician. 

• Hospital phamlacy technicians have existed since the 1950' s establishing the 
importance of nondiscretionary support provided by technicians in the hospital 
setting. 

• Fomlal training programs for hospital phamlacy technicians was established in 
the 1940's.9 

• In the 1980's American Society of Health Systenl Phamlacists established a 
technician training guide for hospital phamlacists. 

• Currently there are approxinlately 247 tec1mician acadenlic training progranls and 
Board Certification for phannacy technicians. 



Detailed Documentation of Technicians Checking Unit Dose Medications from Other 
States 

• Washington- 1994 the Board of Phamlacy adopted regulations allowing 
tec1micians to check unit dose medication after appropriate training. Technicians 
must demonstrate 99% accuracy in nledication checking. 

• Minnesota- Regulations state that pharmacy technicians may perform functions 
that do not involve professional pharmaceutical judgnlent. The program has been 
in affect over 14 years with no complaints. The program resulted in increasing the 
number ofpharmacists contributing to patient care. 

• Kentucky- Legislation approving technician checking technician. No conlplaints 
have been in over 10 years. 

• South Carolina- Board Policy and Procedure #140- Certified Pharmacy 
Technicians nlay check a tec1mician's refill of a nledication if the Inedication is to 
be administered by a licensed health care professional in an institutional setting. 

• Kansas- Regulation to allow phamlacist-in-charge to develop policies and 
procedures for technicians 



Support for California to Adopt Patient Medication Safety Regulations 

• 	 Five states utilize pharmacy technicians to check unit dose medication, including 
regulations adopted by Washington which has a legislative system that most 
closely parallels California. 

• 	 Pharmacy technicians have preformed nondiscretionary checking functions for 
over 14 years in other states without incidence. 

• 	 A California study denlonstrated 99.88% accuracy rate of pharmacy technicians 
checking unit dose medication cassettes. 

• 	 Literature clearly demonstrates that pharmacist involvement in direct n1edication 
management decreases medication errors and reduces nlortality. 

• 	 Interinl results from California denlonstrate that approxinlately 1,300 n1edication 
errors were prevented when pharmacists provided direct medication 111anagement. 

• 	 In the inpatient setting, an RN or L VN also verifies that the medication they are 
administering to their patient is correct, hence a triple check in hospital settings. 

• 	 680/0 ofnledication errors occur when the prescriber writes the order. 38% of 
nledication errors occur when the medication is adn1inistered to the patient. 

• Pham1acists providing direct n1edication Inanagen1ent will greatly decrease 
n1edication errors. 
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Attachment 1 

SPECIAL ARTICLE 


Clinical Pharmacy Services and Hospital Mortality Rates 

C. A. Bond, Pharm.D., FASHP, FCCP, Cynthia L. Raehl, Pharm.D., FASHP, and Todd Franke, Ph.D. 

We evaluated the associations between clinical pharmacy services and 
mortality rates in 1029 United States hospitals. A data base was constructed 
from Medicare mortality rates from the Health Care Financing Administration 
and the National Clinical Pharmacy Services data base. A multivariate 
regression analysis, controlling for severity of illness, was employed to 
determine the associations. Four clinical pharmacy services were associated 
with lower mortality rates: clinical research (p<O.OOO 1), drug information 
(p=0.043), drug admission histories (p=0.005), and participation on a 
cardiopulmonary resuscitation (CPR) team (p=0.039). The actual number of 
deaths (lower) associated with the presence of these four services were clinical 
research 21,125 deaths in 108 hospitals, drug information l0,4G3 deaths in 
237 hospitals. drug admission histories 3843 deaths in 30 hospitals, and CPR 
team participation 5047 deaths in 282 hospitals. This is the first study to 
indicate that both centrally based and patient-specific clinical pharmacy 
services are associated with reduced hospital mortality rates. This suggests 
that these services save a significant nUInber of lives in our nation's hospitals. 
(Pharmacotherapy 1999: 19(5) :556-564) 

The vision statement of the Arnerican College 
of Clinical Pharmacy (ACCP) states, "We will be 
the recognized leader in initiating, fostering, and 
disseminating pharmacotherapy innovatjons that 
will optimize patient care outcomes." 1 In 
addition. the 1998-2000 ACCP strategic plan 
considers "research that assesses the value of 
clinical pharmacy services" to rank fifth of 57 
objectives. 1 Although substantial numbers of 
clinical studies found improved patient care and, 
in some cases. reduced costs at individual clinical 
sites. 2. 27 fe\1\1 attempted to evalua te clinical 
pharmacy services in several sites or in an entire 
health care systen1. Such studies are critical to 

From the Departments of Pharmacy Practice (Drs. Bond 
and Raehl) and Psychiatry (Dr. Bond). Schools of Pharmacy 
and Medicine, Texas Tech University Health Sciences 
Center-Amarillo, Amarillo, Texas: and -the Department of 
Biostatistics and Biometrics, School of Public Policy and 
Social Research. University of California at Los Angele~. Los 
Angeles, California (Dr. Franke). 

Address reprint requests to C. A. Bond, Pharrn.D., 
Department of Pharmacy Practice, Texas Tech University 
Health Sciences Center-Amarillo, 1300 South Coulter Street, 
Amarillo, TX 79106. 

deterrnine how these services affect health care. 
In addition, a significant limitation of site

specific demonstration studies is that the results 
may be influenced by the patients, health care 
professionals, health care delivery system, or 
other site-specific factors. Thus, the benefits of 
the services may not be readily transferable to 
other clinical sites or settings. Hospital-based 
mortality rates are an important health care 
outcOlTle Ineasure, applicable to most hospital 
settings. 

A literature review back to 1966 found four 
studies that evaluated the impact of clinical 
pharmacy services on mortality rates for 
hospitalized patients. 18. 28-30 Two of them 18. 28 

examined the effect of a clinical pharmacist on 
mortality rates in an individual hospital, and 
neither concluded that a statistically significant 
effect existed. According to the other two 
studies, mortality rates were reduced with 
increased pharmacist staffing and provision of 
drug information services in 718 hospitals29 and 
with increased pharmacist staffing in 3763 
hospitals. 3 In the latter. the reduced mortality(j 
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was independent (specific contribution of 
pharmacists) of staffing levels of other health 
care professionals. 30 

Other studies were limited to exploring the 
associations among demographics, teaching 
affiUation, ownership, staff educati on and 
training, disease, quality of care, staffing, and 
fiscal characteristics. 31 

- 38 Although hospital 
mortality is not a specific measure of quality of 
care, it does have a close association with 
quality. 35-39 Outcome measures must adj ust for 
the influence of patient characteristics. 35, :H, 40, 41 

If outcome measures (e.g., hospital mortality 
rates) do not adjust for severity of illness, 
conclusions for hospitals that treat severely ill 
patients would be inaccurate, leading to 
erroneous conclusions about the quality of care 
provided in those institutions. 

We tested the association between mortality 
rates acUusted for severity of illness for Medicare 
patients in 1029 hospitals in the United States 
and 14 clinical pharmacy services. 42 This is one 
of the first studjes to explore this relationship. 

1\1ethods 

Sources of Data 

The :Medicare Hospital Mortality Information 
data tape for 1992 vv/as purchased from Health 
Care Financing Administration (HCFA) and 
provided individual hospital Medicare mortality 
rates. 43 Methods used by HCFA to calculate 

1mortality rates are publisl~ed elsewhere. 4
• Data 

for 14 clinical pharmacy services were obtained 
from the 1992 National Clinical Pharmacy 
Services (NCPS) data base, which is the largest 
hospital-based pharmacy data base in the United 
States. 42 The NCPS survey was updated from 
previous surveys45. 4G and pretested by .25 
directors of pharmacy. It was then mailed to the 
director of pharmacy in each acute care, general
medical surgical hospital listed in the American 
Hospital Association's (AHA) Abridged Guide to 
Health Care. 47 Study methodology, variables, and 
demographic results of this study are available 
elsewhere. 42 These two data bases were 
integrated into one, and SAS, release 6.11, 
in1plemented on a personal computer (Pentium 
166 Mz), was used for statistical analysis. 48 

The HCFA provided 1992 Medicare mortality 
data for 5505 hospitals in 1992 (general medical
surgical, pediatric, psychiatric, alcohol and drug 
rehabilitaUon, etc.). 43 The AHA listed 4822 
general medical-surgical hospitals in 1992.47 
Data from AHA and HCFA mortality data bases 

were able to be matched for 3763 hospitals, 
which constituted 100% of hospitals that could 
potentially be included in the study population. 
Hospitals included in this study had infofl11ation 
on I\1:edicare mortality rates and 14 clinical 
pharmacy services obtained fr0111 the NCPS data 
base. 42 Only general medical-surgical hospitals 
were used, to provide more homogeneous 
hospital and patient populations. Mortality rates 
for psychiatric, alcohol and drug rehabilitation, 
or rehabilitation hospitals would not be 
appropriate outcome measures of care. From the 
1597 hospitals in the NCPS data base42 and the 
3763 hospitals lnatched from the HCFA and AHA 
data bases, 43, 47 data were matched for 1029 
hospitals based on the presence of both Medicare 
mortality data and 14 clinical phannacy services. 
These 1029 hospitals constituted the study 
population. 

Variables and Analysis 

Centrally delivered clinical pharmacy services 
used in the analysiS were drug use evaluation 
(DUE), in-service education, drug inforrnation, 
poison information, and clinical research. 
Patient-specific clinical pharmacy services were 
adverse drug reaction monitoring, pharn1aco
kinetic consultations, drug therapy monitoring, 
drug protocol management, total parenteral 
nutrition team p'articipation, drug counseling, 
cardiopulmonary resuscitation (CPR) team 
participation, medical rounds participation, and 
adnlission drug histories. V\le defined clinical 
services specifically to indicate active participation 
by pharnlacists in patient care. The Appendix 
gives definitions of clinical pharmacy services. 

Simple and lnultiple regressions were used. 
Severity of illness was controlled by forcing three 
variables into the regression analysis model: 
percentage of intensive care unit (leU) days 
(calculated as ICU days divided by total inpatient 
days), annual number of emergency room visits 
divided by the average daily census, and 
percentage of Medicaid patients (calculated as 
Medicaid discharges divided by total discharges). 
These variables were previously validated as 
measures of severity of illness in silnilar 
studies.29. 3D, 37-·42 We chose them because they are 
the only ones validated as adjusters for severity 
of illness using these national data bases. 29. 30. 37, 38 

Al though other variables have been used to 
adjust for severity of illness with sn1aller patient 
populations (e.g., Acute Physiology and Chronic 
Health Evaluation [APACHE] scores, specific 

http:bases.29
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Table 1. Severity of lIlness, Clinical Services, Clinical Service Eligibi1ity, and Increase or Decrease in 
Clinical Services in 1029 Hospitals 

% of Patients 
Who Mav Cf() Increase 

Receive the S~rvicen in Service b 

Severity of illness Mean ± SD 
rcu days/total inpatient days 0.05 ± 0.04 
Number of emergency room visits/ADC 193.38 ± 114.63 
Medicaid dischargesltotal discharges 0.13 ± 0.09 
Predicted mortality!1000 admissions 87.51 ± 11.44 

Clinical pharmacy services No. (%) 
Central clinical pharmacy services 

Drug use evaluation 978 (95.0) 5.3 ± g.G 5.6 
In-service education 687 (66.8) 8.6 ± 28.1 4.6 
Drug information 237 (23.0) 4.1 ± 17.9 50.0 
Poison information 161 (15.7) 0.2 ± 11.5 7.1 
Clinical research 108 (10.5) 2.7 ± 8.9 44.5 

Patient-specific clinical pharmacy services 
f\dverse drug reaction monitoring 690 (67.1) 6G.9 ± 44.0 47.8 
Phannacokinetic consultations 544 (52.9) 48.9 ± 44.5 35.0 
Drug therapy monitoring 441 (42.9) 56.0 ± 39.4 7.3 
Drug protocol management 355 (34.5) 48.0 ± 44.1 48.0 
TPN team participation 325 (31.6) 55.1 ± 45.5 42.9 
Drug counseling 310 (30.1) 33.8 ± 40.3 30.8 
CPr< team participaLion 282 (27.4) 67.6 ± 40.6 20.0 
Medical rounds participation 153 (14.9) 27.3 ± 27.5 38.5 
Admission drug histories 30 (2.9) 38.8 ± 43.0 50.0 

Abc", average daily census. 
"1I·t.he eli nical service was present:, the percentage of patients who were eligible to receive it. 


I>pe['cemag(" increase in hospimls offering service compared with the 1989 National Clinical SerVices data basc."!; 


patient case mix, patient age, number of surgical 
patients, physician experience, length of shifts, 
patient workloads), they 'vvere not available 
through national data bases. Diagnosis-related 
groups are not reliable severity of illness 
adjusters since many hospitals have inflated these 
measures. 

Statistical AnaJysis 

A weighted least-squares regression was used 
to estil11ate and test relationships between clinical 
pharn1acy services and observed mortality rates. 
The weight used in the analysis was the inverse 
of the variance for the observed mortality rate, 
N/{p x (1 - p)}, where N was the number of 
Medicare adlnissions to the hospital and p was 
HCFA's expected n10rtality rate for each hospital. 
Parameter estimate 95% confidence intervals 
(CIs) were calculated for both simple and 
multiple regression analyses. 

Regression results were calculated in two steps. 
First, parameter estimates for severity of illness 
variables were calculated by entering each 
variable into the model separately. Second, the 
remaining parameter estimates were calculated 

by entering them into the model separately after 
severity of illness variables were entered. Thus, 
all subsequent parameter estimates were adjusted 
for severity of illness indicators. This created a 
more accurate analysis of individual measures of 
association \vith mortality rates. 

For multiple regression analysis, stepwise 
procedures were used to select variables for the 
n10del. 49, 50 Severity of illness variables were 
forced into the multipie regression model before 
other variables were allowed to enter. After their 
forced entry, stepwise regression was used to 
select the remaining variables. Variables selected 
through this method were confirmed by both 
forward- and backward-regression techniques, 
both of which selected the same set of variables. 
This analysis was used with severity of illness 
variables. because HCFA's mortality rates do not 
include accurate measures of severity of illness. 5l. 52 

The correlation rnatrix for the independent 
variables and the variance inflation factor were 
used to examine the possible effects of 
multicollinearities among the variables. These 
indicated that there were no apparent problems 
among the set of independent variables. A 
detailed report of the analYSis methods employed 



559 CLINICAL PHARMACY SERVICES AND MORTALITY RATES Bond et 81 

Table 2. Simple Regression Analysis Controlling for Severity of Illness 

Clinical Pharmacy Service Slope SE Significance 95% C1 
Severity of illness variables 

ICU days/total inpatient days 
Number of emergency room visits/ADC 
Medicaid dischargesltotal discharges 

Central clinical pharmacy services 
Drug use evaluation 
In-service education 
Drug infonnation 
POison information 
Clinical research 

Patient -specific clinical pharmacy services 
Adverse drug reaction monitoring 
Pharmacokinetic consu 1tations 
Drug therapy monitoring 
Drug protocol management 
TPN team participation 
Drug counseling 
CPR team participation 
Medical rounds participatioll 
Adrnission drug histories 

··0.003513 
0.000002 
0.00157 

-0.000000 
-0.000405 
-0.000881 
-0.000157 
-0.001369 

-0.000358 
-0.000409 
-0.000407 
-0.000143 
-0.000572 
-0.000631 
-0.000541 
--0.000945 
-0.00155 

. 0.01 
0.001 
0.001 

0.001 
0.001 
0.001 
0.001 
0.001 

0.001 
O.OOl 
0.001 
0.001 
0.001 
0.001 
0.001 
O.OOl 
0.002 

0.0001 
0.0001 
0.011 

0.22 
0.001 
0.0001 
O.OOO} 
O.OOl 

0.001 
(l.OCH 
O.OOO} 
0.17 
0.0001 
0.001 
0.001 
0.0001 
0.0001 

-0.065, -0.005 
0.000, 0.000 
0.004, 0.028 

0.000, 0.000 
-0.006, -0.002 
-0.011. -0.007 
-0.004, 0.001 
-0.016, -0.011 

-0.006, -0.001 
-0.006, -0.002 
--0.006, -0.002 
-0.004, -0.001 
-0.008, -0.004 
-0.008, -0.004 
-0.008. -0.003 
-0.012, ·0.007 
-0.020, -0.011 

AGe '= average daily censlIs. 

with this study is published else\vhere (4864 
hospitals and 3763 hospitals). 29.30 Multiple 
regression analysis allo\ved us to determine 
which clinical pharmacy services explain 
mortality rates in United States hospitals. The 
intent was to build a 111ultiple regression model 
to determine if these services were associated 
with hospital mortality rates. 

A comparison of clinical pharmacy servkes 
that were statistically significant in the multiple 
regression model was developed further. l\1ean 
number of deaths/hospital/year, based on whether 
the hospital provided the clinical pharmacy 
service, is presented. Only services that had 
statistically significant associations with mortality 
rates. (multiple regression model) were included 
in the analysis. The number of deaths/year was 
calculated from the difference in death rates (per 
admission) x mean number of admissions per 
hospital offering this service x number of 
hospitals offering the service. The a priori level 
of Significance for all tests was set at 0.05. 

Results 

A total of 1029 hospitals (64%) of the 1597 
general l11edical-surgicaJ hospitals from the NCPS 
data base were matched from the 3763 hospitals 
from HCFA and AHA data bases (potential pool 
of study hospitals). These 1029 hospitals (27%) 
constituted the study population. The mean 
number of admissions/year/hospital was 8174 ± 

6803. or 8.411,387 total admissions (35<J() of total 
U.S. admissions) .53 The mean annual mortality 
for hospitals was 89.09 ± 18.97 deaths/lOOO 
admissions, or 728 deaths/hospital/year. 

Table 1 shows severity of illness, clinical 
pharn1acy services, extent that services were 
avail a,b Ie to patients. and c1i nical pharn1acy 
service growth. The presence of these services 
varied between 3% of hospitals providing drug 
adn1ission histories and 95% providing DUE. 
Availability of clinical services also varied, with 
12.7% of patients involved with pharn1acist
conducted clinical research and 95% of patients 
provided with DUE services. All clinical 
pharmacy services increased (% of hospitals 
offering service) between 1989 and 1992.42 

. 
46 

Services with the lowest and greatest increases 
were DUE (5.6% increase) and drug adI11ission 
histories (50%), respectively. 

Table 2 shows simple regression analysiS for 
severity of illness, clinical pharmacy services, and 
mortality rates described as slope, standard error 
(SE) , probability, and CI. The slope measures the 
rate of change for the variable and is expressed as 
either positive (presence of this service was 
associated with higher n10rtality rates) or 
negative (presence of this service was associated 
with lower mortality rates). All 14 clinical 
pharn1acy services were associated with lower 
mortality rates, but these differences were not 
statistically significant for DUE and drug 
protocol management. 
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Table 3. Multiple Regression Analysisa for Clinical Pharmacy Services 

Clinical Pharmacy Service Slope SE Significance 95% C1 

Severity of illness variables 
leU 'days/total inpatient days 
Number of emergency room visits/ADC 
Medicaid discharges/total discharges 

Central clinical pharmacy services 
Drug use evaluation 
In-service education 
Drug information 
Poison information 
Clinical research 

Palient-specific clinical pharmacy services 
Adverse drug reaction monitoring 
Pharmacokinetic consultations 
Drug therapy monitoring 
Drug protocol management 
TPN team participation 
Drug counseling 
CPR team participation 
Medical rounds participation 
Admission drug histories 

-0.36 
0.00005 
0.010 

0.00001 
0.001 

-0.002 
0.002 

-0.008 

0.001 
0.001 
0.0005 

-0.0003 
-(J.OOI 
-0.001 
-0.002 
-0.003 
-0.006 

0.014 
0.001 
0.006 

0.000 
0.001 
0.001 
0.001 
0.001 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.002 

0.009 -0.64, -0.01 
0.0001 0.000, 0.022 
0.069 -0.004, 0.019 

0.11 0.000, 0.000 
0.616 -0.002, 0.003 
0.043 -0.005, 0.000 
0.08 0.000, 0.000 
0.0001 -0.010. -0.005 

0.519 -0.003, 0.001 
0.544 -0.002. 0.003 
0.64 -0.002, 0.003 
0.759 -0.003. 0.002 
0.48 -0.003, 0.c)01 
0.254 -0.003, 0.001 
0.039 -0.004. 0.000 
0.054 -0.005, 0.000 
0.005 -0.010. -0.001 

ADC '" average daily census. 

aR' =0 22.4%. adjusLed R2 = 21.8(/(,. 


Table 3 shows multiple regreSSion analysis for 
severity of illness variables. clinical pharmacy 
services, and rnortality rates. For each parameter 
estimate, slope (rate of change), SE, probability, 
and CI are presented. Two clinical pharmacy 
services approached statistical Significance, 
poison information (p=O.08) and medical rounds 
participation (p=O.054). Statistically significant 
associations \,vere found with drug information 
services, clinical research. CPR team 
parti cipati on, and adITlission drug histories. 
These 4 provided the best regression equation 
(fit) for the 14 services studied. This regression 
model accounted for 22.4% of the total 
expl.ainable variance associated with hospital 
mortality rates in the 1029 hospitals. 

Table 4 shows the mean nUDlber of 
deaths/hospitalllOOO admissions for hospitals 
having the four clinical pharmacy services that 
had a statistically significant association with 
reduced mortality (multiple regression analysis). 
The difference between the number of deaths 
(lower, calculated from Table 4) for hospitals 
having these four services was 195.61 
de'aths/year/hospital that had clinical research 
services, 44.15 deaths/year/hospital that had drug 
information services, 128,10 deaths/year/hospital 
that had drug admission histories, and 17.90 
deaths/year/hospital that had CPR team 
participation. Hospitals that had these services 

had up to 40,478 fewer deaths (sul1l1ned from 
number of deaths for each service) than those 
that did not. 

Discussion 

This study determined associations between 
clinical pharmacy services and mortality rates 
adjusted for severity of illness. All 14 services 
were associated with lower mortality rates in the 
siDlple regression model, but these differences 
were not statistically significant for DUE and 
drug protocol management. Four services were 
associated with lower hospital mortality rates in 
the multiple regression' analysis: drug 
inforn1ationservices, clinical research, CPR team 
partiCipation, and admission drug histories. 
Since mortality rates are associated with quality 
of care, these services are likely quality of care 
indicators for both hospitals and phannacies. 35



Reasons why clinical research was associated 
with reduced mortality rates are unknown. One 
possible explanation is that clinical research was 
primarily done in academic health care centers, 
as teaching hospitals are associated with lower 
mortality rates. 29 , 3G ..40. 54 However, only 51 
(47.2%) hospitals that had pharmacist-conducted 
clinical research were members of the Council of 
Teaching Hospitals. This suggests that other 
factors may be more important in explaining the 
association. Another possible explanation is that 

39 

http:phannacies.35
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Table 4. Deaths per Hospital with and without Clinical Pharmacy Services/WOO Admissions and Actual Number of 
DeathsNear 

No. of No. of No. of 
Admissions/Hospital! DeathslHospital Deaths/Hospital Total 

No. of Year with this Service with this Service without this Service No. of 
Clinical Pharmacy Service Hospitals (mean ± SO) (mean ± SO) (mean ± SO) DeathslY ear" 

Clinical research 108 16.819 ± 8741 78.68 ± 20.45 90.31 ± 18.42 21,125 
Drug information 237 11.349 ± 9311 86.09 ± 21.16 89.98 ± 18.18 10,463 
Admission drug histories 30 14,878 ± 8365 80.73 ± 22.71 89.34 ± 18.80 3843 
CPR team participation 282 8522 ± 7742 87.56 ± 21.99 89.66 ± 17.68 5047 
"Calculated from the difference in death rate/admission (presence or absences of the clinical service) x mean number of 
admissions/hospital/year offering this service x number of hospitals ofTering the clinical service. 

departments of pharmacy that conduct research 
l11ay employ more highly educated and trained 
pharmacists (Pharm.D., residency, fellowship, 
etc.). Although no data on education and 
training levels and staffjng were sought. directors 
of pharn1acy who have earned a Pharm.D. degree 
provide higher levels of clinical pharmacy 
services in their hospitals compared with 
directors with other degreesY, 45. 46,55 

The 195.61 deaths/year/hospital difference 
between hospitals that had pharmacist-conducted 
clinical research and those that did not resulted 
in 21,125 fevver deaths/year in the 108 hospitals 
that had pharmacist-conducted clinical research. 
If extrapolated to all of the 3763 hospitals in the 
potentia] pool of study hospitals, this \A/ould 
result in 736,080 fewer deaths possibly being 
associated with the presence of this service. The 
median yearly pharmacist salary cost/hospital for 
conducting clinkal pharmacy research was $5fJ5fJ 
and the mean yearly grant funding was $79,765 ± 
$128,6411hospitaL a cost:benefit of 1:14 (every 
$1 of salary time resulted in $14 of grants).56 
Given the economic benefits to the hospital and 
the association with reduced mortality rates, 
more study seems warranted to determine why 
clinical research produces these benefits. 

VVe do not knovv why pharmacist-provided 
drug information services were associated with 
lower mortality rates. An unbiased source of 
drug information may promote better patient 
care and thus reduce the number of deaths. 
Improved hospital information systerns 11'1ay 
reduce mortality rates. 57 The presence of this 
service may also indicate a medical staff Inore 
open to input from pharmacists. Finally, drug 
information services may indicate better 
formulary control of drug therapy with inlproved 
patient care. 

The 44.15 deaths/year/hospital difference 
between hospitals that had pharmacist-provided 

drug infofInation services and those that did. not 
resulted in 10,463 fewer deaths/year in the 237 
hospitals in vvhich pharmacists provided the 
services. If extrapolated to all of the 3763 
hosphals in the potential pool of study hospitals, 
this \vould result in 166,137 fe\iver deaths 
possibly being associated with the presence of the 
services. The 1l1edian yearly pharmacist salary 
cost/hospital for providing drug inforrnation 
services was $8679, or $82/occupied bed/year. 56 

This translates to $1.06/ad11'1ission, or 
$196.58/additional death ($8,679/44.15). 

The reason pharmacist-provided drug histories 
were associated with lower mortality rates is 
unknown. The service itself could account for 
this association. as up to 28% of all hospital 
admissions were attributed to drug-related 
rnorbidHy and mortality.58 In addition. studies 
suggest that adverse drug events in hospitals are 
often preventable if detected ear1y,59 and could be 
reduced by better infonnation systems. 57 Perhaps 
pharn1acists are better able to detect drug-related 
problems than other health care professionals. 

The 128.10 deaths/year/hospi tal difference 
between hospitals that had pharmacist-provided 
drug histories and those that did not resulted in 
3843 fewer deaths/year in the 30 hospitals that 
had the service. If extrapolated to all of the 3763 
hospitals in the potential pool of study hospitals, 
this would result in 482,040 fewer deaths 
possibly being associated with this service. The 
median yearly pharmacist salary cost/hospital for 
providing drug histories was $8967, or $5/patient 
having an admission drug history. 56 This 
translates to $1.1 a/admission, or $70.00/additional 
death ($8967/128.10). Given the low cost of this 
service and the number of hospitalizations 
associated with drugs,57-59 it is not clear why so 
few directors of pharmacy have implemented the 
service. 

Nor do we know why pharmacist participation 

http:8967/128.10
http:systems.57
http:mortality.58
http:8,679/44.15
http:bed/year.56
http:grants).56
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on the CPR team was associated with lower 
mortality rates, Perhaps having a pharmacist on 
codes promotes better drug therapy and saves 
more lives, The presence of this service may also 
indicate a n1edical staff Inore open to pharn1acist 
input on drug therapy in critical care settings, 

The 17,90 deaths/year/hospital difference 
between hospitals that had pharmacist 
participation on the CPR team and those that did 
not resulted in 5047 fewer deaths/year in the 282 
hospitals that had such participation. If 
extrapolated to all of the 3763 hospitals in the 
potential pool of study hospitals, this \,vould 
result in 67,358 fewer deaths possibly being 
associated with the presence of this service. The 
median yearly pharmacist salary cost/hospital for 
pharmacist participation on a CPR team was 
$639. or $8/patient receiving CPR. 56 This 
translates to $0.08/admission, or $35.70/additional 
death ($639/17.90). 

Up to 40,478 deaths/year (lower) \lvere seen in 
hospitals that had these clinical pharmacy 
services. Some caution should be advised in 
interpreting this number since this study was 
designed to show association, not cause and 
effect. In addition, we were able to obtain 
information only about clinical pharmacy 
services, and information about the services of 
physicians, nurses. and other heal th care 
professionals could not be obtained or evaluated. 
Nevertheless, the impact of these services should 
not be underestimated. If 22.4% of deaths were 
directly attributable to the services (R2 for 
multiple regression model was 22.4%), the result 
is 9067 deaths (22.4% x 40,478). 

This is the first study to demonstrate that both 
centrally based and patient-specific clinjcal 
pharmacy services are associated with reduced 
hospital mortality rates. It is also the first to 
quantify the potential impact (number of deaths) 
of the services. 

Better models for adjusting mortality rates for 
severity of illness using more precise clinical and 
socioeconoIl1ic variables may be developed in the 
future. The total variance explained by our 
regression model (22.4%) was consistent with 
other studies: 11 %,34 14-25%,60 17.26%,30 and 
21 %.40 Since this is one of the fjrst studies 
comparing clinical pharmacy services vvith 
mortality rates in a large number of hospitals, the 
findings must be replicated in future studies. 
Caution should be employed in applying our 
findings to individual hospitals. 

In sumn1ary, four clinical pharmacy services 
were associated with lower hospital mortality 

rates in our multiple regression model: drug 
information services, clinkal research, CPR team 
participation, and drug admission histories. 
These services likely reflect better quality of care. 
Hospitals that had the services had up to 40,478 
fewer deaths/year than those without them. The 
results suggest that clinical pharmacy services do 
save a Significant number of lives in the country's 
hospitals. Given their significant benefits and 
10\t./ costs, it is our hope that clinical pharmacists 
and directors of pharmacy will develop and 
expand their clinical pharmacy services. 
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Appendix. Definitions of Terms 

Central Clinical Pharmacy Services 

Drug use evaluation: Check if. at minimum. drug use patterns are analyzed and results are reported to hospital committee. 
In-service education: Pharmacist presents continuing education to fellow employees (M.D .. R.N.. R.Ph .. etc) on a scheduled 

basis at least 4 times a vear. 
Drug information: Provided only jf a formal drug information service with specifically assigned pharmacist(s) is available for 

questions. Does not require a physical location called drug information center. 
Poison information: Provided only if a pharmaCist is available to answer questions regarding toxicity or overdose on a 

routine basis \.vith appropriate resources. 
Clinical research: Is performed by pharmacists either as a principal investigator or coinvestigator. Pharmacist is likely to be 

(co-)author of a published paper. Do not check if activity is limited to investigational drug distribution or record keeping. 

Patient-Specific Clinical Pharmacy Services 

Adverse drug reaction management: Pharmacist evaluates potential adverse drug reaction while the patient is hospitalized 
and appropriately follows through with phYSicians. 

Pharmacokinetic consultation: Provided if. only at a minimum. the drug regimen. serum level. and patient's medical record 
are reviewed. and verbal or written follow-up is provided when necessary. 

Drug therapy monitoring: Provided only if a patient's medical record is r~viewed and verbal or written follow-up is provided 
when necessary. Monitoring is continuing and repeated, often on daily basis. Do not check if only drug orders are 
reviewed. Does not include pharmacokinetic consults. total parenteral nutrition team. rounds. adverse drug reaction 
management. or drug therapy protocol management. 

Drug protocol management: PharmaCist, under the order of a prescriber, requests laboratory tests as necessary and initiates 
or adjusts drug dosage to obtain the desired therapeutic outcome (e.g .. aminoglycoside or heparin dosing/pharmacy). 

Total parenteral team participation: Pharmacist, at a minimum. reviews patients' medical records with or without written or 
verbal follow-up as necessary. 

Drug counseling: Pharmacist provides counseling either during hospitalizations or al lime of discharge. Do nol check if 
counseling involves only revievv of label directions. 

CPR t.eam participation: Pharmacist is an active member or the leam, attending most arrests when present in the hospital. 
Medical rounds participaLion: Pharmacist attends rounds with medical team al least 3 days/vI/eek. actively providing specific 

input. 
Admission drug histories: Pharmacist provides admission histories. 
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SPECIAL ARTICLE 


Interrelationships amol1g Mortality Rates, Drug Costs, 

Total Cost of Care, and Length of Stay in United States 


Hospitals: Summary and Recommendations for Clinical 

Pharmacy Services and Staffing 


C. A. Bond, Pharm.D., FASHp, FCCP, Cynthia L. Raehl, Pharm.D., FASHP, FCCP, and 


Todd Franke, Ph.D. 


We evaluated interrelationships and associations among mortaUty rates, drug 
costs. total cost of care. and length of stay in United States hospitals. 
Relationships between these variables and the presence of clinical pharnlacy 
services and pharmacy staffing also were explored. A data base was 
constructed from the 1992 American Hospital Association's Abddged Guide to 
the Health Care Field, the 1992 National Clinical Pharmac:y Services database, 
and 1992 Health Care Finance Administration mortality data. A severhy of 
illness-adjusted multiple regression analysis was employed to deterrnine 
relationships and associations. Study populations ranged from 934--1029 
hospitals (all hospitals for which variables could be matched). The only 
pharmacy variable associated with positive outcomes with all four health care 
outcome measures was the number of clinical pharmacists/occupied bed. 
That figure tended to 'have the greatest association (slope) with reductions in 
mortality rate, drug costs, and length of stay. As clinical pharmacist staffing 
levels increased from the tenth percentile (0.3411 00 occupied beds) to the 
ninetieth percentile (3.23/100 occupied beds). hospital deaths declined from 
113/1000 to 64/1000 admissions (43% decline). This resulted in a reduction 
of 395 deaths/hospital/year when clinical pharmacist staffing went from the 
tenth to the ninetieth percentile. This translated into a reduction of 1.09 
deaths/day/hospital having clinical phanl1acy staffing between these staffing 
levels, or $320 of pharmacist salary cost/deat.h averted. Three hospital 
pharn1acy variables were associated with reduced length of stay in 1024 
hospitals: drug protocol management (slope -1.30, p=0.008), pharmacist 
participation on medical rounds (slope -1.71, p<O.OO 1), and number of 
clinical pharmacists/occupied bed (slope -26.59, p<O.OOl). As drug 
costs/occupied bed/year increased. severity of illness-adjusted mortality rates 
decreased (slope -38609852, R2 8.2%, p<O.OOOl). As the total cost of 
care/occupied bed/year increased, those same mortality rates decreased (slope 
-5846720642, R2 14.9%, p<O.OOOl). Seventeen clinical pharmacy services 
were associated with improvements in the four variables. 
(Pharmacotherapy 2001;21 (2):129-141) 

Numerous studies reported relationships and mortality rates, J-5 but none evaluated the 
between various components of total cost of care total cost of ~are in a large population of United 
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States hospitals. A MEDLINE search could not 
identify any studies in which the association 
between drug costs and mortality rates were 
explored in a large number of hospltals. In 
addition, no studies evaluated mortality rates, 
drug costs, total cost of care, and length of stay 
together in a large number of hospitals. We 
explored the interrelationships among these 
variables and summarized relationships between 
them and the presence of clinical pharmacy 
services and pharmacy staffing. The associatjon 
between clinical pharmacy services and 
pharmacy staffing on length of hospital stay were 
explored in detail. 

Data from 1992 and 1989 sho\l\led that 
pharmacist staffing and certain clinical pharmacy 
services had a direct relationship and were 
associated with reduced hospital mortality 
rates. (j·O In addition, increased staffing levels of 
clinical pharmacists and certain clinical 
pharmacy services had a direct relationship and 
were associated with reduced drug costs in U.S. 
hospitals.~) Finally, increased staff 1evels of 
pharmacy administrators and clinical 
pharmacists and the presence of six clinical 
pharmac,Y services had a direct relationship and 
vvere associated \,vith reduced total cost of care. IO 

Length of hospital stay provides some measure 
of the hospital's efficiency. In addition, it is 
important when analyzing the hospital's profit 
structure. If t\VO hospjtals have the same average 
daily census, but one of them has a 209-() shorter 
length of stay that hospital would have 20% 
more admissions and about the same cost 
structure. In a capitated reimbursement model, 
the hospital with 20% more admissions would be 
able to bHJ for 20% more patients than the one 
with longer stay. Our other studies on mortality 
rates,GG drug costs,~) and total cost of carelO did 
not measure efficiency. 

Whereas a substantial number of studies 
documented the benefits of pharmacists and 
clinical pharmacy services at individual clinical 
sites,11-39 only a few determined the beneficial 
effects of pharmacists and clinical pharmacy 
services on major heath care outcome variables 
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in a large number of hospitals.G- lO Studies of large 
numbers of hospitals are critical, since they are 
not su~ject to bias of patient popUlations, quality 
of health care profeSSionals, physical facilities, 
structure, and process that may confound studies 
conducted in individual sites. In addition, when 
analyzed together, multihospital studies provide a 
road ITIap as to which clinical pharmacy services 
are likely to be successful in most hospitals. This 
study analyzed new relationships and 
associations between these health au tcome 
variables and cUnical pharmacy services and 
pharmacy staffing. Associations between 
pharmacy staffing and clinical pharmacy services 
on length of stay are provided since these data 
have not been published previously. 

Methods 

Sources of Data 

Data for 14 clinical pharmacy services and 
pharmacist staffjng vvere obtained from the 1992 
NaUonal Clinical Pharmacy Services database. 4o 

I\1ethods of analyzing data are available 
else\vhere. 4o- 42 rvrortality rate information was 
obtained from the Health Care Finance 
Administration (HCFA). 43 Admissi ons data, 
occupancy rates, length of stay, and total cost of 
care for each hospital were obtained from the 
An1erican Hospital AssodaUon's (AHA) abridged 
gUide to healthcare. 44 The Nationa1 Clinical 
Pharmacy Services (NCPS) survey instrument 
was updated from previous surveys and pretested 
by 25 directors of pharrnacy.41 42 The question
naire was mailed to the director of pharrnacy in 
each acute care, general medical-surgical hospitaJ 
listed in the AHA database. 44 Study methodology 
variables, and demographic results of this study 
are available elsewhere. 4042 The NCPS database 
is the largest hospital and clinical phanTlacy 
database in the U.S. These databases were 
integrated into one database, and SAS, release 
6.12. iITIplemented on a personal computer, was 
used for all statistical analyses. 45 All data \vere 
for inpatients only. 

The AHA listed 4822 general medical-surgical 
hospitals in 1992.44 Variables from the AHA 
database were matched for 3444 hospitals 
(demographic, severity of illness) that 
constituted hospitals that could be included in 
these study populations (100%). Hospitals 
included in these studies had information on 14 
clinical pharmacy services and pharnlacist 
staffing from the NCPS database4o; length of stay, 
denlOgraphic, and severity of illness variables 

http:pharrnacy.41
http:database.4o
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from the AHA database44 
; and HCFA Medicare 

mortality data. 43 Only general medical-surgical 
hospitals were used so as to provide rnore 
homogeneous information. Mortality rates,· 
costs, and length of stay information for 
psychiatric, alcohol and drug rehabilitation, or 
rehabilitation hospitals would not be appropriate 
since they are substantially different from general 
medical-surgical hospitals. 44 From 1597 
hospitals in the 1992 NCPS database, 3444 in the 
AHA database. and 4822 from HCFA, 1029 
hospitals \vere matched for mortality data,S 934 
for drug cost data.~) 1016 for total cost of care 
data,IO and 1024 for length of stay data. These 
hospitals constituted the study populations. 

Variables and Analysis 

Centrally delivered clinical pharmacy services 
used in the analysis \,vere drug use evaluation, in
service education, drug information, poison 
information. and clinical research. Patient
speCific clinical pharmacy services \lvere adverse 
drug reaction (ADR) monitoring, pharmacokinetic 
consultations, drug therapy monitoring, drug 
protocol management. total parenteral nutrition 
(TPN) team participation. drug counseling, 
cardiopulmonary resuscitation (CPR) team 
participation, medical rounds participation, and 
admission drug histories. We defined clinical 
pharmacy services specH'ical1y to indicate active' 
participation by the pharmacist in patient care. 
Definitions for these clinical pharmacy services 
are shown in Appendix 1. 

Hospital pharmacist staffing data were taken 
from full-time eqUivalent (FTE) data collected in 
the NCPS database survey.40 Hospital pharmacy 
administrators were defined as FTE pharn1acy 
directors, assistant directors. and supervisory 
pharmacists; dispensing pharmacists as FTE 
pharmacists who spent most of their work time 
(> 50%) primarily in dispensing activities; and 
clinical pharmacists as FTE pharmacists who 
spent most of their work time (> 50%) providing 
clinical pharmacy services (nondispensing). 
Each category was mutually exclusive. StaffIng 
data were for inpatients only. 

Severity of illness was controlled by forcing 
three variables into the multiple regression 
analYSis model: percentage of intensive care unit 
(ICU) days (calculated as ICU days divided by 
total inpatient days), annual number of 
emergency room visits divided by the average 
daily census, and percentage of Medicaid patients 
(calculated as Medicaid discharges divided by 

total discharges). These variables were validated 
as severity of illness measures in similar studies. l , 

3, 4, 6-10, 46, 47 They were chosen because they are 
the only ones validated as adjusters for severity 
of illness using these national databases. I, 3. 4, 6-10, 

4(),47 Other variables have been used to adjust for 
severity of illness with smaller patient 
populations (Acute Physiology and Chronic 
Health Evaluation [APACHE] scores, specific 
patient case mix, patient age, number of surgical 
patients, physician experience. length of shifts, 
patient \"lork loads, etc.), but they were not 
available for the study hospitals. Diagnosis
related groups are not reliable severity of illness 
aC1justers since many hospitals have inflated these 
measures. 

Patient care outcome measures must adjust for 
patient characteristics that influence the outCon1e 

iOmeasure. 4H-: If outcome measures (e.g., length 
of stay) do not adjust for severity of Hlness, 
conclusions for hospitals that treat severely ill 
patients would be inaccurate. leading to 
erroneous conclusions about the health care 
provided by professionals in these institutions. 

Statistical Analyses 

Severity of illness-adjusted multiple regression 
analysis was used. All multiple regression 
models (previous work,fiH) length of stay, 
interrelationships among mortality rates. drug 
costs, total cost of care, length of stay, hospital 
pharmacy staffing) used the severity of il1ness
adjusted model. For multiple regression analYSiS, 
stepwise procedures vv'ere used to select variables 
for the model. S1. ;i2 

Severity of illness variables were forced into the 
mu ltiple regression ITlOdel before any other 
variables were allowed to enter. A \veighted least 
squares regression was used to estimate and test 
relationships among hospital and pharmacy 
staffing, clinical pharmacy services. and mortality 
rates. 7,8 The weight used in the analysis was the 
inverse of the variance for the observed mortality 
rate, N/{p· (1 - p)}, where N was the nurnber of 
Medicare admissions to the hospital and p was 
HCFA's expected mortality rate for each hospital. 
Methods used for these mortalitv n10dels are 
discussed in depth elsewhere. 6- 8 

v 

After forced entry of severity of illness 
variables, stepwise regression was used to select 
remaining variables. Variables selected through 
this method were confirmed by forwarc1- and 
backward-regression techniques, both of which 
selected the SaIne set of variables. The 

http:model.S1
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Table 1. Summary of Significant Associations Among Clinical Pharmacy Services, Pharmacy Staffing, and Mortality Rates, 
Drug Costs, Total Cost of Care, and Length of Stay 

Mortality RateS Drug Costs9 Total Cost of CarelO Length of Stay 
0029 ha"spitals) (934 hospitals) (J 016 hospitals) (1024 hospitals) 

Slope p Value Slope p Value Slope p Value Slope p Value 

Central clinical pharmacy services 
Drug-use evaluation -34871 0.001 
In-service education -1148 0.016 
Drug information -0.002 0.043 -1090 0.015 -11749402 0.003 
Poison information 
Clinical research -0.008 0.0001 42922279 0.0001 

Patient-specific clinical pharmacy 
services 

ADR monitoring -6599253 0.008 
Pharmacokinetic consultations 
Drug therapy monitoring 
Drug protocol management -1065 0.049 -17423551 0.001 -1.30 0.008 
TPN team participation 10789291 0.001 
Drug counseling 
CPR team participation -0.002 0.039 
Medical rounds participation -4770426 0.0001 -1. 71 0.001 
Admission drug histories -0.006 0.005 -1450 0.011 ··GJ 0()570 0.017 

Pharmacy staffing/occupied beds 
All pharmacists -0.0381 0.0185 
Pharmacyadministralors 
Dispensing pharmacists 
Clinical pharmacists 
Pharmacy technicians 

X" 
Xi] 
Xc 
Xii 

X" 
X" 
X, 
X, 

4G442 
53299 

-2 1809 
54915 

0.0001 
0.0001 
0.018 
0.0001 

-3248907()8 
120000000 
-38864012 

0.0001 
0.006 
0.007 -2G.59 0.001 

R2 (actual) 22.4CX) l5.3W) 48.9% 11.4% 
"NOl determined as pan of the original analysis. See TaiJlp 4 for specific information on pharmacy smffing and mortalilY rates. 

correlation nlatrix for independent variables and 
variance inflation factor were used to examine 
possible effects of multicolinearities for the 
length of stay analysis. 45 These indicated that 
there were no apparent problems among the set 
of independent variables. 

We used severity of illness multiple regression 
anal,ysis to determine interrelationships among 
mortality rates. drug costs, total cost of care, and 
length of stay. These relationships are reported as 
slope, R2, and Significance. Slope measures the 
rate of change for the variable and is expressed as 
either positive (e.g., as drug costs increased, total 
cost of care increased) or negative (e.g., as drug 
costs increased, mortality rates decreased). A 
higher slope indicated that changes in that 
variable were associated with greater changes in 
the other variable (e.g., changes in the number of 
clinical pharmacists/occupied bed were 
associated with greater changes in mortality rates 
than other phannacy variables). In addition, 
multiple regression analysis allowed us to 
determine direct relationships and associations 
between clinical pharmacy services and 
pharmacist staffing variables and mortality rates, 
drug costs, total cost of care. and length of stay in 

U.S. hospitals. 
A conlparison of clinical pharmacy services 

and pharmacy staffing variables that was 
statistically Significant in the multiple regression 
model for length of stay was developed further. 
The difference in the length of stay, based on 
whether the hospital provided the clinical 
pharmacy service, was determined. Each 
pharnlacy staffing variable was analyzed in a 
separate multiple regression model that included 
mortality rates and the severity of illness 
variables. The a priori level of significance for all 
tests was set at 0.05. 

Results 

Length of Stay 

A total of 1024 hospitals (64%) of the 1597 
general medical-surgical hospitals from the 1992 
NCPS database were matched from the 3444 
hospitals from the AHA database (potential pool 
of study hospitals) for length of stay data. These 
1024 hospitals constituted the study population. 
The mean length of stay for each patient 
admission was 7.12 ± 14.02 days, 55,586 ± 
52.190 patient-days/hospital/year, and 
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Table 2. Summary of Significant Associations Between Clinical Pharmacy Services and Lower Number of Deaths, Drug 
Costs, and Total Cost of Care 

Total Cost of Care ($) 
Lower Deaths (actual) 8 Lower Drug Costs ($)9 (increase or reduction)]O 

(1029 hospitals) (934 hospitals) (101 G hospitals) 

Pcr All Per All Per All 
HosEital Hospitals" Hospital Hospitals" Hospital Hospitals" 

Central clinical pharmacy services 
Drug use evaluation 1,119,810 1.005,589,542 
In-service education 77.879 48,518,735 
Drug information 3.89 10,463 430,580 90,852,346 5.226,128 1,212,461,747 
Poison information 
Clinical research 11.63 21,125 (9,558,788)1' (1,013,231,529)" 

Patient-specific clinical pharmacy 
services 

ADR monitoring 1.610,841 1,101,815,258 
Pharmacokinetic consultations 
Drug therapy monitoring 
Drug protocol management 137.334 45,045,444 1}29,608 614,010,986 
TPN team participation (3.211,355)1l 0.027,633.638)" 
Drug counseling 
CPR tearn participation 2.1 5047 
Medical rounds participation 7,979.721 1,212.917,508 
Admission drug histories 8.61 3843 213,388 5,548,094 6.964,145 208,924.355 

"All hospitals that offer the service. 

I;lncrease in lotal costs associaled \vilh these services. 


57,198,012 patient-days/year for all study 
hosphals/year (41 % of total patient-days for all 
U.S. hospitals). 53 The mean tota1 cost/paUent-day 
\""as $933 ± $428. The mean number of 
adITJjssions/year was 8061.39 ± 6721.89 
admissions/h~spital or 8,254,883 36 total 
admissions (34% of all admissions). The average 
daily census (ADC) for study hospitals was 
152.32 ± 143.28 patients/day. Study populations 
(pool of all U.S. hospitals available for analysis 
from HCFA and AHA) 43,44 for this and our 
previous studies represent 3763 hospitals for 
hosphal staffing and mortaUty rat.es (78% of all 
hospitals) 7; 1029 hospitals for clinical phannacy 
services and mortalit.y rat.es (31 % of all 
hospitals) s; 934 hospitals for clinical pharmacy 
services and drug costs (25% of all hospitals) 9; 
1016 hospitals for clinical pharmacy services, 
staffing, and total cost of care (30% of all 
hospitals) 10; and 1024 hospitals for length of stay 
(30% of all hospitals). 

Table 1 shows associations among mortality 
rates, drug costs, and total cost of care, length of 
stay, and clinical pharmacy services and hospital 
staffing. Two services were associated with 
reduced length of stay: drug protocol 
management and pharn1acist participation on 
medical rounds. The number of clinical 
pharmacists/occupied bed tended to have the 
greatest association (slope) with reductions in 

length of stay. The RL for the length of stay 
regression model was 11.4% and the adjusted R2 
was 10.8%. Table 2 presents inforITlation on 
clinical pharmacy services: deaths/hospital and 
for all hospitals offering the service,s drug cost 
reductions/hospital and for all hospitals offering 
the service, ~l and total cost of care increases or 
decreases for each hospital and all hospitals 
offering the service. 10 Table 3 shows reductions 
in length of stay for hospitals that have 
pharmacist-provided drug protocol management 
and pharmacist participation on medical rounds 
(from the length of stay multiple regression 
model). Figure 1 shows therelationship between 
rnean length of stay/hospital and staffing level of 
clinical pharmacists (graphed as quintiles: tenth, 
thirtieth, fiftieth, seventieth, and nin etieth 
percentiles) . 

Interrelationships among Health Care Outcome 
Variables 

As drug costs/occupied bed increased, severity 
of illness-adjusted mortality rates decreased 
(slope -38609852, actual R2 8.2%, adjusted R2 
7.6%, p<O.OOOl). This relationship is shown 
graphically in Figure 2 as death rate/1000 
admissions and drug costs/occupied bed/year 
(quintiles). As the total cost of care/occupied 
bed increased, severity of HI ness-adjusted 

http:service.10
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Table 3. Length of Stay for Hospitals with Clinical Pharmacy Services Associated with Significantly Shorter Length of Stay 
in the Multiple Regression Model 

Mean Reduction in Total No. of Total No. of 
No. (%) of Length of StaylPatient Patient Days Patient Davs Reduced 

Services Associated with Hospitals Providing in Hospitals Reduced/Hospital for All ~Iospitals 
Reduced Length of Stay the Service Offering the Service Offering the Service Offering the Service 

Drug protocol management 354 (34.6) 1.22±0.91 432.67 ± 167.93 152.998.80 
Medical rounds participation 153 (14.8) 1.34 ± 0.93 164.82 ± 88.51 25.178.46 

Table 4. Relationships between Hospital Pharmacy Staffing and Severity of Illness-Adjusted 
Mortality Rates 

Rc 

Types of Hospital Pharmacy Staff Slope Actual (%) Adjusted (iJ[») Significance 

All pharmacists -0.101710 4.5 4.1 0.0001 
Pharmacy administrators 0.190177 3.4 3.2 0.0001 
Dispensing pharmacists -0.091700 3.6 3.3 0.0001 
Clinical pharmacists -0.408114 10.1 9.8 0.0001 

Pharmacy technicians -0.097564 3.2 2.8 0.0001 

mortality rate decreased (slope -5846720642, 
actual R2 14.9%, adjusted R2 14.1%, p<O.OOOl; 
Fjgure 3). As drug costs/occupied bed increased, 
the total cost of care increased (slope 18.989, 
actual R2 11. 5%, aqjusted R2 10. 7'1(). p<O. 000 1). 
These were the only statistically signHicant 
associations among severity of illne.ss-adjusted 
1110rtality rates. drug costs, tot.al cost of care. and 
length of stay. 

CUnical Pharmacy Services. Hospital Pharmacy 
Staffing. and Mortality Rate, Drug Costs, and 
Total Cost of Care 

Figure 4 (quintiles), taken from published data 
but not graphed,s shows the relationship between 
number of pharmacists!1 00 occupied beds and 

Number of Clinical PilannacistG/100 ()c()upiad Beds 

Figure 1. Clinical pharmacist staffing and length of hospital 
stay. 
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Figure 2. Hospital deaths/lOOO admissions and drug costs. 

number of deaths/hospital. The difference 
between the highest number of deaths/hospital 
(t.hirtieth percentile) and lowest number of 
deaths/hospital (ninetieth percentile) was 264 
deaths, a 36% reduction from the 729 deaths/ 
hospital in the thirtieth percentile. Table 4 
presents severity of illness-adjusted multiple 
regression data for hospital pharmacy staffing 
categories. As the number of pharmacy adminis
trators increased, mortality rates increased. As 
the number of dispensing pharmacists, clinical 
pharmacists, and technicians increased, mortality 
rates decreased. The number of clinical 
pharmacists/occupied bed tended to have the 
greatest association (slope) with reductions in 
mortality rates (Figure 5). 

The only pharmacy variable that was 



CLINICAL PHARMACY SERVICES, STAFFING, AND HEALTH CARE OUTCOMES Bond et a1 135 

associated with positive outcomes with all four 
outcome measures was the number of clinical 
pharmacists/occupied bed. This tended to have 
the greatest association (slope) with reductions 
in mortality rate, drug costs, and length of stay. 
It also had the second highest association (slope) 
with reductions in total cost of care. No 
individual clinical pharmacy service was 
associated with all four outcome measures. 
Three services were associated with three 
outcome measures: pharmacist-provided drug 
information, drug protocol management, and 
admission drug histories. Phannacist 
participation on medical rounds was associated 
with improvements with two outcome measures, 
total cost of care and length of stay. Five services 
were associated with improvements with one 
outcome measure: drug use review, in-service 
education, clinical research, ADR monitoring, 
and CPR team participation. Pharmacist
provided drug information, drug protocol 
lnanagement, and admission drug histories were 
associated with reductions in both drug costs and 
total cost of care. Pharmacist-provided cUnical 
research and participation on the TPN team were 
associated with increased total cost of care. 

Discussion 

Length of Stay 

Reasons why pharmacist-provided drug 
protocol management was associated with 
shorter length of stay are unknown. Perhaps the 
service provides quality control for therapy. 
Ensuring the quality of drug therapy n1ay 
increase the efficiency and quality of patient care, 
which can be measured as shorter length of stay. 
Length of stay is a strong predicator of hospitals' 
quality and efficiency of care. 54

. 55 Inappropriate 
drug prescribing is associated with increased 
length of stay. 23. 24 There were 432.76 fewer 
patient-days/hospital associated with the 
presence of pharmacist-provided drug protocol 
management, a decrease of 152,998.80 patient
days for the 354 hospitals having this service. A 
potential reducUon of 442,572.80 patient-days 
(1 % of total patient-days for all 1024 hospitals) 
could be realized if all 1024 hospitals had this 
service. The median pharmacist salary 
cost/hospital/year for providing drug protocol 
management was $1650, or $3.81 of pharmacist 
salary cost/patient-day saved. 5f

) Every dollar of 
pharmacist salary cost was associated with a 
reduction of $244.88 in length of stay savings 
($933 cost/day divi.ded by $3.81), or a I :244.88 
ratio. This service was associated with 
substantial reductions in cost of care and 
probable increased profitability for hospitals 
having pharmacists perform drug protocol 
management. The service Vias probably an 
indicator of hospitals' efficiency and quality of 
care . 

Reasons why pharmacists' participation on 
medical rounds was associated wHh shorter 
length of stay also are unknown. Since n1edical 
rounds are where most decisions are Inade about 
patient care, perhaps pharmacists influence drug 
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Figure 3. Hospital deaths/lOOO admissions and total cost of 
care. 
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therapy decisions and reduce risks of adverse 
drug events. Other investigators also found this 
result associated with p laci ng c1 i n i ca 1 
pharmacists on rounds in individual hospitals. 26

. 

27.57··59 Our data clearly confirm the finding. 
There were 164.82 fewer patient-days/hospital 
associated with the presence of pharmacist 
participation on medical rounds, a decrease of 
25,178.46 patient-days in the 153 hospitals 
having the service. A potential reduction of 
168,514.65 patient-days (0.3% of the total 
patient-days for all 1024 hospitals) could be 
realized if all 1024 hospitals had this service. 
The median pharmacist salary cost/hospHal for 
pharmacists attending medical rounds was 
$31,652/year, or $192.04 of pharmacist salary 
cost/paUent-day saved. 56 Every dollar of 
pharmacist salary cost was associated with a 
reduction of $4.86 in length of stay savings ($933 
cost/day divided by $192.04), or a 1 :4.86 ratio. 
This service was associated with substantial 
reductions in cost of care and probable increased 
profitabilit.Y for hospitals having pharmacists on 
medical rounds. It is probably an indicator of 
hospitals' efficiency and quality of care. 

As clinical pharmacist staffing increased from 
the tenth percentile (0.34/100 occupied beds) to 
the ni netieth percenti Ie (3.23/1 00 occu pied 
beds). mean length of stay fell from 10.17 to 5.39 
daydpatient, a difference of 4.78 days/patient or 
a 47(7(:.) reduction. The number of clinical 
pharmacists/occupied bed tended to have the 
greatest association (slope) with reductions in 
length of stay. It vvas the best predjctor of all 
pharmacy variables for shorter length of stay in 
study hospitals. 

Interrelationships between Health Care OutcoD1e 
Ivleasures 

The relationship between the severity of 
illness-adjusted death rat.e/adn1ission and drug 
costs/occupied bed (slope -38609852, R:: 8.2%, 
p<O.OOOl) is rather striking. As drug costs 
increased from the tenth ($4623) to the ninetieth 
percentile ($19,628)/occupied bed/year, the death 
rate declined from 9111000 to 7211000 
admissions, a 21 % decline. With 806l.39 ± 
6721.89 admissions/hospital/year, this translates 
into a difference of 153 deaths/hospital having 
drug spending between the tenth and ninetieth 
percentiles. This translates into a reduction of 
0.42 deaths/day/hospital between these drug cost 
levels. If these differences in deaths were 
extrapolated to all study hospitals, the nUInber of 

lives saved associated with increased drug costs 
could be substantial. The drug cost/death 
difference between hospitals spending at the 
tenth and ninetieth percentiles was $14,938/ 
death ($15,005 difference in drug costs/occupied 
bed/year {tenth-ninetieth percentiles} divided by 
153 deaths x 152.32 {ADC}). Since mortality 
rates are a very good indicator of the quality of 
care,3, 4. 42. 48. 49 it appears that higher drug costs 
predict better patient care. 

Reasons for findings between drug costs and 
mortality rates are not known. The relationship 
between higher drug costs and lower rnortality 
rates suggests that newer more costly drugs may 
be better than older less expensive ones in 
reducing deaths. This is not to suggest that 
indiscrirninate use of drugs is appropriate, but 
health care outcomes must be considered and 
Hleasured when cost cutting is pursued. This 
finding suggests that restricting or rationing 
drugs based on cost alone ma.v be detrimental to 
patient care. These data clearly indicate that 
costs and outcomes are associated in a manner 
that is somewhat unexpected. In the future, 
pharmacists must focus not only on costs, but 
also on health care outcome measures. 
Otherwise, in an effort to reduce costs, we n1ay 
adversely affect an important health outcOIne and 
harm patients. 

The relationship between the severity of 
illness-adjusted death rate/admission and total 
cost of care/occupied bed (slope -5846720642, RZ 
14.9%, p<O.OOOl) is impressive. As total costs 
increased from the tenth ($287,205) to the 
ninetieth percentile ($495,305)/occupied 
bed/year, the death rate declined from 105/1000 
to 6811 000 adlnissions (35 cJ{) decUne). With 
80G 1.39 ± 6721.89 admissions/hospital/year. this 
translates into a difference of 298 deaths/hospital 
having total spending between the tenth and 
ninetieth percentiles. This translates into a 
reduction of 0.82 deaths/day/hospital between 
these total cost of care levels. If these differences 
in deaths were extrapolated to all study hospitals, 
the number of lives saved associated with 
increased total cost of care could be substantial. 
The total cost/death difference between hospitals 
spending at the tenth and ninetieth percentiles 
was $106,368/death ($208,100 difference in total 
costs/occupied bed/yea r {tenth -ninetieth 
percentile} divided by 298 deaths x 152.32 
{ADC}). Since mortality rates are a very good 
indicator of quality of care, ~l. 4,42, 48, 49 it appears 
that higher hospital costs predict better patient 
care. This suggests that indiscriminate cost 
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cutting in the hospital (staff or supplies) may be 
deleterious to patient care. 

Reasons for findings between total cost of care 
and InortalHy rates are unknown. This 
relationship is not unexpected, since the largest 
component of a hospital's cost structure is 
personnel, and increased staffing levels of 
I11edical residents, registered nurses, pharmacists, 
medical technologists, and total hospital 
personnel are associated with lower mortality 
rates'! The relationship betvveen drug costs and 
total cost of care (slope 18.99, R2 11.5%, 
p<O.0001) seems logical, since drug costs are a 
component of total hospital costs. 

Clinical Pharrnacy Services, Hospital Pharmacy 

Staffing, and Mortality Rates. Drug Costs. and 

Total Cost of Care 


Discussion regarding mortality rates, drug 
costs, total cost of care, and clinical pharnlacy 
services and hospital pharmacy staffing variables 
are available elsewhere. 7-

JO Relationships 
betvveen the severity of illness-adjusted death 
rate/adlnission and clinical pharmacist 
staffing/occupied bed (slope -0.408114, R2 
10.1%, p<O.OOOl) are striking. As clinical 
pharmacist staffing levels increased from the 
tenth (0.34/100 occupied beds) to the ninetieth 
percentile (3.23/100 occupied beds). hospital 
deaths declined from 113/1000 to-64/1000 
admissions (43% decline). \Nith 8061.39 ± 
G721.89 admissions/hospHallyear, this translates 
into a difference of 395 deaths/hospital having 
clinical pharmaCist staffing between the tenth 
and ninetieth percentiles. This translates into a 
reduction of 1.09 deaths/day/hospital between 
these staffing levels. If these differences in deaths 
were extrapolated to all study hospitals. the 
number of lives saved associated with increased 
clinjcal pharmacist staffing could be substantial. 
The clinical pharmacist staffing/l 00 occupied 
beds/death difference between hospitals staffing 
clinical phannacists at the tenth and ninetieth 
percentiles was 0.0073 FTE clinical 
pharmacist/death (2.89 FTE clinical pharmaCist 
{tenth-ninetieth percentile} divided by 395 
deaths). The 1992 mean pharmaCist salary for 
hospital pharmacists was $43,791 ± 12.206. 56 

The total pharmacist salary cost/death difference 
between hospitals having clinical pharmaCist 
staffing at the tenth and ninetieth percentiles was 
$320 ($43.791 ± 12,206 x 0.0073). Since 
mortality rates are a very good indicator of 
quality of care,3. 4. 42. 48, 4[1 jt appears that higher 

staffing levels of clinical pharmacis ts predict 
better patient care. 

One of the more disturbing aspects of 
associations between hospital pharmacy staffing 
and severity of illness-adjusted mortality rates is 
the increased death rate associated with increased 
staffing of hospital pharmacy administrators. 
This is consistent with what vve reported 
previously with hospital adlninistrators. 7 Given 
the administrative inefficiency of our health care 
system,60 high hospital administrative costs 
(accounting for 26% of total hospital costs) .61 and 
this association with mortality rates, it may be 
prudent to limit the number of hospital 
pharmacy adlninistrative personnel. In addition, 
further study seems warranted to deterrnine 
specific reasons why increased staffing levels of 
hospita1 adlninistrators and hospital pharmacy 
adn1inistrators are associated wjth increased 
mortality 

With the exception of clinical pharrnacists, 
staffing levels of pharmacy administrators, 
dispensing pharmacists, and pharmacy 
technicians have both positive and negative 
associations with health care outcome measures. 
Increased hospital pharmacy administrative 
staffing was associated with increased mortality 
rates and increased drug costs, but decreased 
total cost of care. Increased dispensing 
pharmacist staffing was associated v\'ith reduced 
mortality rates, but increased drug costs and 
increased total cost of care. Increased pharmacy 
technician staffing was associated with decreased 
mortality rates, but increased drug costs. In 
contrast, increased clinical pharmacist st.affing 
was unifonnly associated with reduced mortality 
rates, decreased drug costs. decreased total cost 
of care. and shorter length of stay If we are to 
effect major health care outcome measures and 
reduce costs. it appears that \\le should 
significantly increase clinical pharmacist staffing 
and reduce pharmacy administrator and 
dispensing pharmacist staffing. This 
recOlnlnendation takes on added importance 
considering that only 11% of pharmacy staffing 
in 1992 was allocated to clinical pharmacists. G2 

We believe the results of our previous studies7


and this study are conclusive with respect to 
hospital phar~acy staffing. The path is clear, and 
the profession should not continue to spend most 
of its personnel resources on the distribution 
system and administrative personnel. A 
paradigm shift must occur in organized 
pharmacy if we are to improve health care 
outcomes and maximize our ability to reduce 

10 

http:pharmacists.G2
http:12.206.56


138 PHARMACOTHERAPY Volume 21, Number 2,2001 

health care costs. 
The beneficial results of clinical pharmacists 

and clinical pharmacy services are unequivocal 
given the data presented. These findings are 
remarkable since they were evident about 25 
years after the first clinical pharmacists began to 
appear in the nation's hospitals. It is clear that 
clinical pharmacists are associated \vith 
improvements in the study's four outcome 
measures. It is less clear vvhat specific clinical 
phannacy services conclusively produce benefits 
with all of these health care outcomes. This is 
not surprising, since clinical pharmacists have 
been practicing only for a little over 3 decades. 
Clinical pharmacy is now in a phase where 
services are sti 11 bei ng so11 dined. Stand ard 
practice methodology is not fully accepted or 
available in many hospitals. It may take another 
generation before specific clinical pharmacy 
services are common expectations of care in the 
nation's hospitals. Although the journey is not 
completed, we are well along the road to 
improving patient care. The results of our five 
studies unequivocally shovv' that pharmacists, by 
providing cUnjcal pharnlacy services, have a 
bright future in health care. To make optimum 
contributions, \,ve must leave the dispensing and 
administrative modes and provide direct patient 
care. It is our hope that pharmacists use these 
data to complete the work that the first clinical 
pharmacists began in the 1960s and 1970s. 

Specific RecOInmendations 

Hospital Pharmacy Staffing 

Data from our five studies unequivocally shovv 
that the best way for the profession to improve 
patient care and reduce costs is to increase 
staffing levels of clinical pharmacists. Given the 
mixed results with hospital pharmacy 
administrators and dispensing pharmacists, 
staffing levels for these types of pharmacists 
should be decreased. Priority should be given to 
reducing pharmacists' dispensing and 
administrathre time and increasing the level of 
clinical services provided to patients. 

Clinical Pharmacy Services 

Strong consideration should be given to having 
drug histories, drug information, and drug 
protocol management services as part of core 
clinical pharmacy services for most hospitals. 
These servjces were associated with positive 
ou teomes with three of the four health care 

outcome measures. Including medical rounds 
into the service core mix may be considered since 
this service was associated with improvements 
with two health care outcome measures. No 
clear picture emerges on the remaining clinical 
pharmacy services. However, regardless of 
services provided, staffing of clinical pharnmcists 
was the best indicator of ilnproved patient care 
outcomes and reduced costs. Given staffing 
levels for phannacy in U.S. hospitals, it is likely 
that specific populations of patients must be 
identified to receive clinical pharmacy services. 62 

Cost Savings 

Given the relationship between drug costs, 
total cost of care, and mortality rates, it seems 
prudent to suggest that cost-cutting initiatives 
should include appropriate health care outcome 
variables (nlOrtality rates. length of stays, etc.). If 
we do not include these measures 'vvhen 
implementing initiatives, we ultilnately may 
decrease the quality of care and harn1 patients. 
Any measures that cut costs should have an 
appropriate monitoring period that includes 
assessment of both costs and patient care 
ou tcomes. These res ul ts cl early show that 
reduced drug costs and reduced total cost of care 
can affect patients in a negative way. We must 
relnember that the guiding principle of patient 
care is first t.o do no harm. 

Limitations 

Mortality rates, drug costs, total cost of care, 
and length of stay information is from 1992 and 
does not reflect the current year. Annual 
inflation rates and annual drug cost. inflation 
rates of 20% would have to be considered to 
interpret these dollar figures in tenT1S of current. 
costS. 62 Sinlilarly. the data do not reflect changes 
that have occurred in the health care delivery and 
reimbursement system since 1992. It is possible 
that information provided to the AHA by 
hospHals and provided to us for the NCPS 
dat.abase were inaccurate. We did not atternpt to 
verify the information. The total variance 
explained by our five regression models was 
consistent with other studies. 2- 4. 50.63. 64 Since 
these studies were among the first to compare 
clinical pharmacy services, pharmacist staffing, 
and major health care outcome measures in a 
large number of U.S. hospitals, the findings have 
to be replicated in future studies. It is possible 
that the hospitals in our study population were 
not representative of all U.S. bospjtals. However, 
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this is doubtful because they represent 25-78% of 
all hospitals 7-

10 available from HCFA and the 
AHA for possible study. 4:l. 44 This study design 
allowed us to determine direct relationships 
between variables, but it did not allow us to 
detennine causality. We were able to obtain only 
information about clinical pharmacy services. 
lnfonnation about services of other health care 
professionals, hospital structure, process, or 
other variables that could affect these outcome 
measures could not be obtained or evaluated. If 
these data were available, it is possible that they 
could affect our findings. Therefore, these 
findings should not be construed as cause and 
effect. Caution should be employed in applying 
our findings to individual hospitals. 

Summary 

These five studies clearly support the role of 
clinical pharma cists an d cl inica 1 p harma cy 
services in caring for patients in the nation's 

Appendix 1. Definitions of Clinical Pharmacy Services 

hospitals. Increased staffing levels of clinical 
pharmacists were associated with improvements 
in all four heath care outcome measures. The 
number of clinical pharmacists/occupied bed 
tended to have the greatest association with 
reductions in mortality rate, drug costs, and 
length of stay. Given positive and negative 
findings with hospital pharmacy administrator 
and dispensing pharmacist staffing and outcome 
measures, it appears that the best way to improve 
patient care and reduce costs is to increase 
staffing levels of clinical pharmacists and 
promote clinical pharmacy services that these 
pharmacists perform. Seventeen clinical 
pharmacy services were associated with 
in1provements in mortality rates, drug costs. total 
cost of care, and length of stay in U.S. hospitals. 
It is our hope that pharn1acists use the results of 
these five studies to continue the development of 
clinical pharmacy. VVe must establish a common 
set of services to provide to patients. 

Central Clinical Pharmacy Services 

Drug use evaluation: check if at minimum drug usc patterns arc analyzed and results are reported to hospital committee. 
In-service education: pharmacist presents corninuing education LO fellovv employees (lv1.D., R.N .. RPh.. etc.) on a scheduled 

basis at least 4 times/year. 
Drug information: pro~ided only if ;, formal drug information service with specifically assigned pharmacist(s) is available for 

questions. Does not require a physicallocaliol1 called drug information center. 
Poison information: provided only if a pharmacist is available to answer toxicity and overdose questions on a routine basis 

with appropriate resources. 
Clinical research: performed by pharmacists either as a principal investigator or coinvestigator, or pharmacist is likely to be 

(co) author of a published paper.. Do not check if activity is limited to investigational drug distribution or record keeping. 

Patient -Specific Clinical Pharmacy Services 

ADR management: pharmacist evaluates potential adverse drug reaction while the patient is hospitalized and appropriately 
follows through wit.h physiCians. 

Pharmacokinetic consultation: provided only if at a minimum the drug regimen, serum levels, and patient's medical record 
are reviewed and verbal or written follow-up is provided when necessary. 

Drug therapy monitoring: provided only if' a patient's medical record is reviewed and verbal or written follow-up is provided 
when necessary. Monitoring is continuing and repeated, often on daily basis. Do not check if only drug orders are 
reviewed. Does not include pharmacokinetic consults, TPN team, rounds, ADR management. or drug therapy protocol 
management. 

Drug protocol management: pharmacist, under the order of a prescriber, requests laboratory tests as necessary and initiates or 
adjusts drug dosage to obtain the desired therapeutic outcome (e.g., aminoglycoside or heparin dosing per pharmacy). 

TPN team participation: pharmacist at a minimum reviews medical records and/or proVides written or verbal follow-up if 
required. 

Drug counseling: pharmacist proVides counseling on drugs either during hospitalizations or at discharge. Do not check if 
counseling involves solely review of label directions. 

CPE team participation: pharmacist is an active member of the CPR team, attending most arrests when present in the 
hospital. 

Medical rounds participation: pharmacist rounds \vith medical team at least 3 days/week actively providing specific input. 
Admission drug histories: pharmacist provides admission histories. 
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SPECIAL ARTICLE 


Medication Errors in United States Hospitals 

C. A. Bond, Pharm.D., FASHP, FCCP, Cynthia L. Raehl, Pharm.D., FASHp, FCCP, and 

Todd Franke, Ph.D. 

This study evaluated hospital demographies, staffing, pharmacy variables, 
health care outcomes measures (severity of illness-adjusted n10rtality rates, 
drug costs, total cost of care, and length of stay) and medication errors. A 
database was constructed from the 1992 An1erican Hospital Association's 
Abridged Guide to the Health Care Field, the 1992 National Clinical 
Pharmacy Services database. and 1992 mortality data from the Health Care 
Financing Administration. Simple statistical tests and a severity of illness
adjusted multiple regression ana~ysis were employed. The study population 
consisted of 1116 hospitals that reported information on rnedicat.ion errors 
and 913 hospitals that reported information on medication errors that 
adversely affected patient care outcOITles. V\le evaluated factors associated 
with the 430,586 medication errors and 17,338 medication errors that 
adversely affected patient care outcomes. Medication errors occurred in 
5.07% of the patients admitted each year to these hospitals. Each hospital 
experienced a medication error every 22.7 hours (every 19.73 admissions). 
Medication errors that adversely affected patient care outcomes occurred in 
0.25% of all patients admitted to these hospitals/year. Each hospital 
experienced a. medication error that adversely affected patient care outcomes 
every 19.23 days (or every 401 admissions). The following factors were 
associated \vith increased medication errors/occupied bed/year: lack of 
pharmacy teaching affiliation (slope = 0.8875. p=0.0416), centralized 
pharmacists (slope = 1.0942, p=O.OOOl), nurnber of registered 
nurses/occupied bed (slope = 1.624, p=0.032). number of registered 
pharmacists/occupied bed (slope = 25.0573, p=O.OOOI), hospital mortality rate 
(slope = 2.8017, p=0.0192), and total cost of care/occupied bed/year (slope = 

0.01432, p=0.009l). Factors associated with decreased ITledication errors 
were location in the l\1id-Atlantic census region (slope = -1.5182, p=0.03), 
affiliation \Nith a pharmacy teaching program (slope = -1.0252, p=0.0349), 
decentralized pharmacists (slope = -0.9843, p=O.0037), and number of 
medical residents/occupied bed (slope = -1.478, p=O.0014). There was a 45% 
decrease in medication errors (l.81-fold decrease) in hospitals that had 
decentraUzed pharmaCists, compared with hospitals that had centralized 
pharrnacists. In addition, there was a 94% decrease in rnedication errors that 
adversely affected patient care outcomes (l6.88-fold decrease) in hospitals 
that had decentralized pharmacists conlpared with hospitals that had only 
centralized pharmacists. Based on previous field studies and our findings in 
1116 hospitals. it appears that one of the n10st effective ways to prevent or 
reduce medication errors is to decentralize pharmacists to patient care areas. 
The results of this study should help hospitals reduce the number of 
ITledication errors that occur each year. 
(Pharmacotherapy 2001 ;21 (9): 1023-1036) 
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The Institute of Medicine's 1999 report 
suggested that medical errors accounted for 
44,000-98,000 deaths each year. 1

-
3 These deaths 

exceed the eighth leading cause of death in the 
United States. 4 It is estiI11ated that the total cost 
of medical errors is $17 billion-$29 billion 
annually. 5,6 Although the percentage of drug
related medical errors in ambulatory settings is 
unknown, drugs are the most common cause of 
medical errors in hospitals, affecting 3.7% of 
patients. 2,3 Clearly, medication errors are a 
significant component of medical errors in U.S. 
hospitals. 

Hospital n1edication errors occur in 3-6.9% of 
inpatients. 2,7··]0 The error rate for inpatient 
medication orders was reported to be 
0.03-16.9%.1.L 11··13 One analysis determined that 
11 % of medication errors in hospitals were 
pharmacy dispensing errors related to the wrong 
drug or strength,9 Whereas medication-related 
errors occur frequently in hospitals, many of 
these errors apparently do not result in patient 
harm. I In a 1999 report on hospital medication 
errors compiled by the United States 
Pharmacopeia, only 3% of 6224 medication 
errors caused patient harm. 14 Although the 
frequency of medication errors has been 
documented, there has been little study of the 
factors associated with the root causes of these 
errors. IS 

Unfortunately, nearly all studies of medication 
errors involved- a smali number of sites (hospitals 
or pharmacies) or a limited number of patients. 
Little is known about vvhat factors might be 
associated with medication errors in a large 
population of hospHals, More studies assessing 
the risk of rnedication errors are needed to 
determine the best methods for reducing these 
errors. This study employed a population-based 
approach to assess factors associated with the 
reporting of medication errors in U.S. hospitals. 

We tested the associations and correlations 
between hospital demographiCS, staffing, and 
phafl11acy variables with the number of 
medication errors reported in U.S. hospitals. In 
addition, we determined the correlation between 
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the number of medication errors and four m~jor 
health care outcome measures: severity of 
illness-adjusted mortality rates, drug costs, total 
cost of care, and length of stay. This is the ilrst 
study to evaluate factors associated with 
medication errors in a large number of hospitals. 

Methods 

Hospital medication error information was 
collected as part of the 1992 National Clinkal 
Phan11acy Services database survey 16 Phannacy 
directors were asked whether their hospital had a 
medication error reporting system, defined as an 
ongoing systematic program for reporting, 
monitoring, and reviewing medication errors. In 
addition, each pharmacy director was asked to 
report the total number of medication errors for 
the previous 12 months and the nUI11ber of 
rnedkation errors determhled to adversely affect 
patient outcomes (defined as requiring additional 
drug therapy, increasing length of stay, or causing 
permanent harm or patient death). The variables 
used in this study to compare and contrast 
medication error data previously were shown to 
be associated with heath care outcolTles and the 
provision of pharmaceutical services. 1G

-
34 

Sources of Data 

Data for pharmacy teaching affiliation, 
pharmacy directors' degree. pharmacists' location 
\vithin each hospital, and drug costs \vere 
obtained from the 1992 database of the National 
Clinical Pharmacy Services. 16. 33, 3,1 The rnethods 
used for data analysis previously were 
published. IG, 33, ;)4 Mortality rate inforn1ation was 
obtained from the Health Care Financing 
Administration. 35 Data on census region 
information, size, hospital ownership, hospital 
staffing, adnlissions data, occupancy rates, 
teaching affiliation, length of stay, and total cost 
of care for each hospital were obtained from the 
Alnerican Hospital Association's (AHA) Abridged 
Guide to the Health Care Field. 36 The survey 
instrument of the National Clinical Pharn1acy 
Services was updated and pretested by 25 
directors of pharmacy. 16, 33. 34 The questionnaire 
was maHed to the director of pharmacy in each 
acute care, general-medical, surgical hospital 
listed in the AHA databaseY; The methodology, 
variables, and demographic results of this study 
were previously published. 1G. 33, 34 

The National Clinical Pharmacy Services 
database is the largest hospital and clinical 
pharmacy database in the U.S. This information 

http:published.1G
http:Field.36
http:Services.16
mailto:cbond@cortex.ama.ttuhsc,edu
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\-vas integrated into one database, and Stata 
Version 7. implemented on a personal computer 
(Pentium 450Mz), was used for all statistical 
analysis. 37 Only inpatient data were analyzed. 
Respondents from 1116 of the 1597 hospitals 
identified in the 1992 National Clinical 
Pharmacy Services database l6 provided 
information on the number of medication errors 
at their institutions. These hospitals constituted 
the study population. 

Definitions and subsequent groupings used in 
the analysis are provided in the appendix. Data 
analysis was based on grouping hospitals by 
seven factors associated with health care 
outcon1es and the provisjon of clinical pharmacy 
services. H;·H34 Hospitals were assigned to one of 
nine geographic regions defined by the U.S. 
Bureau of the Census and to one of three size 
categories. Hospital pharmacy teaching affiliation 
was identified (affiliation with a college of 
pharmacy, no col1ege of pharmacy affiliation but 
a n a f fi1i a t ion \\1 it hother he a 1 thed u c a ti 0 n 
programs, or no affiliation with any health 
education program). Hospital teaching affiliation 
was defined as teaching or nonteaching, v.,rith 
teaching determined by membership jn the 
Council of Teaching Hospitals or the American 
Osteopathic Teaching Hospital Association. The 
pharnlacy directors' educational backgrounds 
were grouped into four categories. Hospital 
ovvnership vvas grouped into four categories. 
Pharn1acists' predominant location \vithin the 
hospital "vas grou ped in to three categories: 
centralized. decentralized, centralized with ward 
visits. 

Personnel variabJes used from the AHA 
database included the number of administrators, 
physicians, medical residents. registered nurses, 
licensed practical/vocational nurses,physician 
assistants, registered pharmacists. medical 
technologists, dietitians, occupational therapists, 
physical therapists. respiratory therapists, social 
workers, and total hospital personnel. In 
addition, several ratios were employed: ratio of 
board-certified physicians to all physicians. ratio 
of registered nurses to licensed practical/vocational 
nurses, and ratio of registered pharmacists to 
pharmacy technicians. Only full-time personnel 
were included in this analysis, since this was the 
only personnel measur~ common to the 14 
personnel categories in the AHA database. 36 

Each personnel variable was divided by the mean 
number of occupied beds for that hospital, to 
provide a hospital-specific staffing level based on 
a cornmon workload measure (staffing/occupied 

bed). Simple regression was used to analyze 
staffing, staffing ratio variables, and medication 
errors. 

Multiple regression analysis between the 
number of medication errors and mortality rates, 
drug costs/occupied bed/year, total cost of 
care/occupied bed/year, and mean length of stay 
were adjusted for severity of illness, which is 
known to influence these variables. Severity of 
illness was controlled by forcing three variables 
into the multiple regression analysis model: 
percentage of intensive care unit (lCU) days 
(calculated as ICU days divided by total inpatient 
days), annual number of emergency room visits 
divided by the average daily census, and 
percentage of Medicaid patients (calculated as 
Medicaid discharges divided by total discharges). 
These variables previously were vaUdated as 
severity of illness measures in similar types of 
studies. 17- 22 , 25, 26, 38, 39 These specific variables 
v~Tere chosen because they arE' the only variables 
validated as adjusters for severity of illness using 
these natkmal databases. 17 - 22 , 25, 2(), 38, 39 Whereas 
other variables (e.g .. APACHE rAcute Physiology 
and Chronic Health Evaluation] scores, specific 
patient case mix, patient age. number of surgical 
patients, physician experience, length of shifts, or 
patient workloads) have been used to adjust for 
severity of illness with smaller patient populations, 
these variables were not available for the study 
hospitals. Diagnosis-related groups are not 
reliable severity of illness-adjusters, since rnany 
hospitals have inHated these measures. 

Patient care outc0111e measures must adjust for 
patient characteristics that influence the outcome 
measure. 3D - 41 If outcome measures (e.g., 
mortality rate) do not adjust for severity of 
illness, conclusions for hospitals that treat more 
severely ill patients will be inaccurate. 

Finally, a multiple regression analysis adjusted 
for severity of illness was employed with the 
hospital demographic variables, pharmacy and 
staffing variables. and health care outcome 
variables (rnortality rate, drug costs, total cost of 
care, and length of stay). This multiple 
regression analysis is the most important of our 
analysis models, as it adjusted for severity of 
illness and considered the collective effects of 
den10graphic, pharmacy, staffing, and health care 
outcome variables on medication errors. 

Statistical Analysis 

All multiple regression models used a severity 
of illness-adjusted model. The severity of illness 

http:database.36
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Table 1. Geographic Regions and the Number of Medication Errors Reported/Occupied BedNear 

Medication Errors that Adversely 
Region No. of Hospitals Medication Errors Affect Patient Care Outcomes 
New England 53 2.95 ± 4.35 0.09 ± 0.13 
Mid-Atlantic 128 1.32 ± 1.87 0.05 ± 0.10 
South Atlantic 136 2.03 ± 2.39 0.10 ± 0.20 
East Nortb Central 209 2.69 ± 2.65 0.15 ± 0.36 
East South Central 88 2.18 ± 2.18 0.20 ± 0.33 
West North Central 106 3.25 ± 2.73 0.14 ± 0.29 
West South Central 115 3.07 ± 5.09 0.15 ± 0.26 
Mountain 48 3.38 ± 2.56 0.24 ± 0.37 
Pacific 136 3.06 ± 10.94 0.09 ± 0.26 

Significance F(8, 1010) 2.00. p=0.0442 F(8, 832) = 3.10, p=0.0019 

variables \I\Jere forced into the multiple regression 
model before any other variables were allowed to 
enter. Stepwise procedures were used to select 
the rell1aining variables for the model. 42-44 

The variables selected through this method 
were confirmed by the use of both forward and 
backward regression techniques. Both techniques 
selected the same set of variables. The slope 
measures the rate of change for the variable and 
is expressed as either positive (e.g .. as the 
medication error rate increased. the mortality 
rate increased) or negative (e.g., as the number of 
rnedical residents/occupied bed increased, the 
medication error rate decreased). A high slope 
indicates that changes in the specified variable 
were associated with significant changes in the 
other variable (e.g., decentralized location of 
pharmacists). The multiple regression analysis 
allowed us to determine the direct relationships 
and associations between medication errors and 
mortality rates, drug costs, total cost of care. and 
length of stay. VVe also determined the direct 
relaUonships and associations bet'vveen 
medication errors and hospital demographic, 
pharmacy. staffing, and health care outcome 
variables. 

Statistical analysis was employed for both the 
total number of medication errors and the 
number of medication errors that adversely 
affected patient outcomes/hospital. Statistical 
tests employed were the t test, analysis of 
variance (ANOYA), simple regression, and 
multiple regression. The a priori level of 
significance for all tests was 0.05. 

Results 

A total of 1336 hospitals (84%) of the 1597 
general-medical, surgical hospitals from the 1992 
Natjonal Clinical Pharmacy Services database 

reported having a rnedication error reporting 
system in place. The AHA database identified 
3444 hospitals that could have been included in 
the survey; of these, 46% (1597) responded. 3G A 
total of 1116 hospitals provided specific 
information on the number of medication errors. 
Information on the number of medication errors 
that adversely affected patient care outcOlTleS was 
reported by 913 hospitals. The 1116 hospHals 
(70% of the 1597 hospitals) constituted the study 
population. Hospitals that reported total 
medication errors and those that reported 
medication errors adversely affecting patient care 
outcomes correspond to the useable response 
rates of 32% and 27%, respectively (1116/3444 
and 913/3444 hospitals). Data comparisons are 
typically lower than the 1116 and 913 hospitals, 
as not all survey respondents completed all parts 
of the survey and the variables used ~o adjust for 
severity of illness (health care outcomes) were 
not available for all hospitals. The mean nurnber 
of total medication errors reported/year/hospHal 
was 385.83 ± 466.96. The mean nurnber of 
medication errors reported/year/hospital that 
adversely affected patient outcomes was 18.99 ± 
25.30. or 4.9% (18.99/385.83) of total l11edication 
errors/hospital. For each medication error that 
adversely affected patient care outcornes, 20.32 
medication errors were actually reported. 

The mean number of admissions/year for the 
study hospitals was 7611 ± 6514 admissions/hospital 
or 8.493,876 total adn1issions (36% of all 
admissions to U.S. hospitals). The average daily 
census for study hospitals was 170.3 ± 158.0 
patients/day There were 2.26 ± 3.98 I11edication 
errors/occupied bed/year and 0.12 ± 0.25 
medication errors that adversely affected patient 
care outcoIl1es/occupied bed/year. The total 
nun1ber of medication errors was 430,586, 

http:18.99/385.83
http:responded.3G
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Table 2. Hospital Size and the Number of Medication Errors Reported/Occupied BedlYcar 

Medication Errors that Adversely 
Size No. of Hospitals Medication Errors Affect Patient Care Outcomes' 

Small 736 2.87 ± 5.36 0.13 ± 0.27 
Medium 155 1.55 ± 1.98 0.12 ± 0.28 
Large 59 1.34 ± 1.70 0.04 ± 0.2() 

Significance F (2, 947) = 6.81, p=0.0012 NS 

Table 3. Hospital Teaching Affiliation and the Number of Medication Errors Reported/Occupied BedlYear 

Medicat.ion Errors that Adverse1v 
Teaching Affiliation No. of Hospitals Medication Errors Affect Patient Care Outcomes" 

Nonteaching 203 3.43 ± 9.01 0.19 ± 0.33 
Nonphannacy teaching 283 .2.62 ± 3.05 0.12 ± 0.27 
Pharmacy teaching 534 1.99 ± 2.48 0.07 ± 0.22 

Significance F(2, 1017) == 7.27, p=O.0007 F(2.772) 5.04, p=0.025 

Teaching hospitals" 86 1.62 ± 1.88 0.06 ± 0.13 
Nonteaching hospitals 862 2.67 ± 5.04 0.13 ± 0.27 

Significance NS NS 
"Members of the Council of 'reaching Hospitals or the J\.rnerican Osteopathic leaching Hospital Association. 

whereas 17,338 medication errors were 
docun1ented that adversely affected patient care 
outconles. IVledication errors occurred in 5.07% 
of the patients adlnitted to these hospitals each 
year. Each hospitaJ expedenced a medication 
error every 22.7 hours (every 19.73 admissions). 
Medication errors that adversely affected patient 
care olltconles occurred in 0.25% of all patients 
admitted to these hospitals/year. Each hospital 
experienced a medication error that adversely 
affected patient care outcomes every 19.23 days 
(or every 401 adnlissions). 

Table 1 shows the association between census 
regions and the number of total medication 
errors and number bf medication errors that 
adversely affected patient care outcomes/occupied 
bed/year. Medication errors were reported more 
frequently in the West South Central (3.07 ± 
5.09), West North Central (3.25 ± 2.73), and 
Mountain (3.38 ± 2.56) regions. Medication 
errors \·vere reported less frequently in the East 
South Central (2.18 ± 2.18), South Atlantic (2.03 
± 2.39). and Mid-Atlantic (1.32 ± 1.87) regions. 
Medication errors that adversely affected patient 
care outc01nes were more common in the West 
North Central (0.14 ± 0.29), West South Central 
(0.15 ± 0.26), and Mountain (0.24 ± 0.37) 
regions. Medication errors that adversely 
affected patient care outcomes were less frequent 
in the Pacific (0.09 ± 0.26), New England (0.09 ± 

0.13), and the IVlid-Atlantic (0.05 ± 0.10) regions. 
Table 2 shovvs the associations between 

hospital size and the number of overall 
medication errors and the number of Inedication 
errors that adversely affected patient care 
outcomes/occupied bed/year. Medication errors 
were more comnion in small (2.87 ± 5.36). than 
in medium 0.55 ± 1.98) and large (1.34 ± 1.70), 
hospitals. Table 3 shows the association bet\veen 
pharmacy and hospital teaching affiliation and 
the number of total medication errors and the 
number of medication errors adversely affecting 
patient care outcomes/occupied bed/year. 
Hospitals that were affiliated with a phannacy 
teaching program (1.99 ± 2.48) had a much 
lower number of total medication errors than 
hospitals that had nonpharmacy teaching 
affiliations (2.62 ± 3.05) or no teaching 
affiliations (3.43 ± 9.01). Likewise, hospitals 
affiliated with a pharmacy teaching program 
(0.07 ± 0.22) had a lower number of Inedication 
errors that adversely affected patient care 
outcomes than hospitals that had nonpharmacy 
teaching affiliations (0.12 ± 0.27) or no teaching 
affiliations (0.19 ± 0.33). 

Table 4 shows the association between type of 
hospital and the number of total medication 
errors and the number of medication errors that 
adversely affected patient care outcomes/occupied 
bed/year. Federal hospitals had much lower total 
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Table 4. Hospital Ownership and the Number of Medication Errors Reported/Occupied BedlYear 

Medication Errors that Adversely 
Ownership No. of Hospitals Medication Errors Affect Patient Care Outcomes 

Nonfederal government 71 2.68 ± 3.05 0.15 ± 0.28 
Nonprofit 655 2.65 ± 5.57 0.11 ± 0.22 
For-profit 145 2.03 ± 2.26 0.16 ± 0.40 
Federal government 70 0.89 ± 0.91 0.03 ± 0.07 

Significance F( 3,937) = 3.24, p=0.0214 F(3, 769) = 3.18, p=0.0236 

Table 5. Pharmacy Directors' Degrees and the Number of Medication Errors Reported/Occupied BedIYear 

Medication Errors That Adversely 
No. of Hospitals Medication Errors Affect Patient Care Outcomes 

B.S. 513 2.76±3.10 0.13±0.23 
Pharm.D. 155 2.53 ± 9.79 0.09 ± 0.14 
M.S. Pharmacy 185 1.85 ± 2.69 0.13 ± 0.39 
M.B.A., Ph.D.: or 

nonpharmacy master's 164 2.11±3.06 0.12 ± 0.22 

Significance NS NS 

Table 6. Pharmacist Location and the Number of Medication Errors Reponed/Occupied Bed/Year 

Medication Errors That Adversely 
Location No. of Hospitals Medication Errors AnCel Patient Care Outcomes 
Decentralized 474 1.74±2.51 0.09 ± 0.19 
Centralized \\:ith ward visits 276 1.93±2.14 0.08 ± 0.16 
Centralized 265 3.15 ± 6.35 0.15:i: 0.31 

Significance F(2, 1012) ~. 10.00, p<O.OOOl F(2, 826) =: 6.31, p=O.0019 

medication error rates (0.89 ± 0.91) and 
medication error rates that adversely affected 
patient care outcomes (0.02 ± 0.07) than other 
types of hospitals. Table 5 shows the association 
between the academic degree of the pharmacy 
director and the number of total medication 
errors and the number of medication errors that 
adversely affected patient care outcomes/occupied 
bed/year. Hospitals in which the pharmacy 
director had earned a master of science in 
pharmacy or a doctor of pharmacy had lo\,ver 
rates of errors than other hospitals (total 
medication errors, 1.85 ± 2.69; and medication 
errors that adversely affected patient care 
outcomes, 0.09 ± 0.14). However, differences 
between the error rates of these and other 
hospitals were not statistically significant. 

Table 6 shows the association between the 
physical location of pharmacists within the 
hospital and the number of total medication 
errors and the number of medication errors that 
adversely affected patient care outcomes/occupied 

bed/vear. The lowest numbers of both overall 
medication errors (1.74 ± 2.51) and medication 
errors that adversely affected patient care 
outcomes (0.09 ± 0.19) were seen in hospitals in 
which pharmacists served in decentralized 
settings. Hospitals with decentralized pharma
cists had a 45% decrease in medication errors 
(1.81-fold decrease) when compared with 
hospitals that only had centralized pharmacists. 
Moreover, hospitals with decentralized pharma
cists had a 94% decrease in medication errors 
that adversely affected patient care outcomes 
(16.88-fold decrease) when compared with 
hospitals that had only centralized pharmacists. 

Table 7 shows a severity of illness-adjusted 
multiple regression analysis between medication 
errors/occupied bed/year and four health care 
outcome variables: hospital mortality rate, drug 
costs/occupied bed/year, total cost of 
care/occupied bed/year, and hospital length of 
stay. As mortality rate (slope = 3.143, p=0.0043) 
and total cost of care (slope = 0.027987, 
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Table 7. Severity of Illness-Adjusted Multiple Regressions between Health Care Outcome Variables and the Number of 
Medication Errors Reported/Occupied BedNcar 

Health Care No. of 
Outcome Variables Hospitals Slope SE Significance C1 R2 Adjusted R2 

Iv10rtality rate 987 3.143 1.0341 0.0043 0.9845-5.2083 10.34% 9.21% 
Drug costs 966 0.003489 0.002537 NS -0.001472-0.008443 0.21% 0.10% 
Total cost of care 921 0.027987 0.008 0.0062 0.01042-0.04188 11. 12(}6 10.01% 
Length of stay 944 0.008441 0.0114 NS -0.03071-0.01109 0.06% 0.05% 

Table 8. Simple Regression between Hospital Staffing/Occupied Bed (919 hospitals) and the Number of Medication Errors 
Reported/Occupied BedNear 

Hospital Personnel 

Administrators 
Physicians 
Ratio of board-certiI'ied physicians 

to all phYSicians 
Medical residents 
Registered nurses 
Licensed practical/vocational nurses 
Ratio of registered nurses to licensed 

practical/vocational nurses 
Physician assistants 
Registered pharmacists 
Pharmacy technicians 
I<aUo of registereel pharmacists 

LO technicians 
lvfedical technologists 
DieUtians 
Occupational therapists 
Physical therapists 
Hespiratory therapists 
Social vvorkers 

Tocal hospital personnel 

Mean No. of Staff/ 
] 00 Occupied Beds 

6.98 ± 9.07 
35.41 ± 18.37 

68.89% 
5.12±15.26 

112.67 ± 65,73 
29.79 ± 31.03 

3.19 ± 4.98 
0.32 ± 1.34 
7.21 ± 4.04 
5.81 ± 3.89 

1.24 ± 1.36 

J3.57 ± 9.54 


1.8 ± 1.95 
1.25 ± 3.05 
3.26 ± 4.28 
5.98 ± 5.02 
2.97 ± 3.06 

50G.32 ± 284.23 

Slope 

2.9931 
-0.8384 

0.036 
-3,154] 
0.6908 

-0.0045 

2.55G3 
-0.0755 
9.996 

-0.0529 

0.G097 
3.9998 

10.7244 
2.5787 

21.4581 
4.5336 
2.2783 

0.1128 

SE 

1.516 
0.6359 

0.0661 
l.OG7 
0.2G3 
0.0075 

0.8914 
0.0506 
4.2882 
G.OI77 

0.1146 
1.4722 
8.2919 
7.6464 
4.6502 
2.9481 
5.1357 

0.0456 

Significance 95WJ CI 

0.04· 0.1814, 5.968 
NS -2.0852, 0.4092 

NS -0.9818.0.1614 
0.0032 -5.2492, -1.058fl 
0.0008 0.2860, 1.0956 

NS -0.0193,O.01()3 

0.0314 0.7619.4.2971 
NS -0.0237.0.2938 

0.002 1.5624, 18.4315 
0.0029 -0.0876, -0.0181 

NS -0.2165,0.2470 
NS 1.1108. 6.8888 
NS -5.5469,2G.9958 
NS -12.4258, 17.5834 

0.0001 12.3329,30,5833 
NS -1.2515.10.3189 
NS -7.8049.12.3506 

(1.0082 0.0292. O.19G3 

p=0.0062) increased. the number of medication 
errors also increased. None of these health care 
outcome variables had statistically significant 
associations with the number of medication 
errors that adversely affected patient outcomes. 

Table 8 shows a simple regression analysis 
between nledication errors/occupied bed/year 
and hospital staffing/occupied bed. Several 
health care staffing ratios are included in this 
analYSis. As the number of hospital adminis
trators (slope = 2.9931, p=O. 04), registered 
nurses (slope = 0.6908, p=0.0008), ratio of 
registered nurses to licensed practical/vocational 
nurses (slope = 2.5563, p=0.314), registered 
pharmacists (slope = 9.996, p=0.002), physical 
therapists (slope = 21.4581, p=O.OO 1), and total 
hospital personnel (slope = 0.1128. p=0.0082) 
increased, the number of medication errors also 
increased. Conversely, as the number of medical 

residents (slope = -3.1541, p=0.0032) and 
pharmacy technicians (-0.0529, p=0.0029) 
increased, the nun1ber of medication errors 
decreased. These were the only statisti-cally 
Significant associations with this regression 
model. The only variable that had a statistically 
significant association with the nu m bel' of 
n1edication errors that adversely affected patient 
outcomes was the number of medical residents/ 
occupied bed (slope = -0.1571, standard error 
(SE] = 0.07423, p=0.0346, confidence interval 
[CI] = -0.3028 to -0.0114). 

Table 9 shows a multiple regression analysis 
between all of the variables presented in tables 
1-8 and medication errors/occupied bed/year. 
Only statistically significant associations are 
presented. Factors associated with increased 
total medication errors/occupied bed/year were 
lack of phannacy teaching affiliation (slope = 
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Table 9. Severity of I11ness-Adjusted Mu1tiple RegressionH for All Variablesb and Medication Errors/Occupied 
BedlYear (884 hospitals) 

Slope SE Significance 95% C1 
Region 

Mid-Atlantic -1.5182 0.6983 0.03 -2.8887. -0.1475 

Teaching affiliation 
No teaching 0.8875 0.3818 0.0416 0.1391. 1.5382 
Pharmacy teaching -1.0252 0.5098 0.0349 -2.0261. -0.0244 

Pharmacists' location 
Centralized 1.0942 0.3049 0.0001 0.4951. 1.6932 
Decentralized -0.9843 0.4309 0.0037 -1. 782. -0.1494 

Hospital staffing 
Medical residents -1.478 0.5251 0.0014 -2.3601. -0.3448 
Registered nurses 1.624 0.758 0.032 0.1361,3.1119 
Pharmacists 25.0573 7.71461 0.0001 11.0199, 39.0948 

Outcome measures 
Mortalitv rate 2.8017 0.8915 0.0192 1.2902. 3.8921 
T otal co~t of care 0.01432 0.005619 0.0091 0.003218,0.02692 

"R~ = 21.03%: adjusted R: 15.94C)(, 
iJAIl variables from Tables 1-8. Only statistically significant associations are reponed. 

0.8875. p=0.0416). centralized pharmacists 
(slope = 1.0942. p=O.OOOl), number of registered 
nurses/occupied bed (slope = 1.624, p=0.032). 
number of registered pharmacists/occupied bed 
(slope = 25.0573, p=O.OOO 1). hospital mortality 
rate (slope = 2.8017, p=O.O 192), and total cost of 
care/occupied bed/year (slope = 0.01432. 
p=O. 0091) . Factors associated with decreased 
medication errors were location in the I'v1id
Atlantic region (slope = -1.5182, p=0.03), 
affiliation \vith a pharmacy teaching program 
(slope = -1.0252, p=0.0349), decentralized 
pharmacists (slope = -0.9843, p=0.0(37), and 
number of medical residents/occupied bed (slope 
= -1.478, p=0.0014). The actual R2 for this 
analysis was 21.03%, and the adjusted R2 was 
15.94%. A sinlilar multiple regression analysis 
was performed with medication errors that 
adversely affected patient outcomes. This 
analysis was not statistically significant. 

Discussion 

In the 1116 hospitals studied, 5.07% of 
patients experienced a medication error. This 
figure is consistent with the medication error 
rates of 3-6.9% reported in smaller studies. 2. 7-10 

We found that 0.25% of patients experienced a 
medication error that adversely affected their 
care; this figure is somewhat lower than the rate 
of comparable errors identified in previous 
reports (0.7%).2 In addition, the finding that 
4.9% of all medication errors adversely affected 

patient care outcomes (18.99 ± 25.30 111edication 
errors that adversely affected patient care 
outcomes/hospital -T- 385.83 ± 466.96 nledication 
errors/hospital) is sonlewhat higher than the 
cornparable figure (3%) reported by the U.S. 
Pharmacopeia. J4 Since all previous studies of 
medication errors involved few hospitals or a 
limited number of patients, our results are 
probably a more accurate reflection of the actual 
health care system. Our study, which examined 
430,586 medication errors. was 69 times larger 
than the analysis conducted by the U.S. 
Pharmacopeia, which relied on data voluntarily 
provided to that institution for 1999 (6224 
medication errors). 14 Whereas we can not assess 
how 111any medication errors go unreported, it is 
likely that a substantial number of medication 
errors vvere not detected or reported to the 
hospital 111edication error reporting systeln. 

The exact reasons for the differences in total 
medication errors and medication errors that 
adversely affected patient care outcomes based on 
census regions are unknown. Pharmacy services 
and drug costs have been shown to vary 
Significantly by geographic region. 16, 30. 32, 34. 45. 4G 

The Mid-Atlantic region generally has lower 
levels of clinical pharmacy services when 
cOlnpared with other regions. 1G In addition, 
fewer hospitals in the Mid-Atlantic region have 
decentralized pharnlacists. 1G The Mid-Atlantic 
region, which had a low number of medication 
errors, had the lowest drug costs/occupied 
bed/year in 1992.30 The West South Central, 
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Mountain, and Pacific regions, which had higher 
numbers of medication errors, tended to have 
higher drug costs/occupied bed/year. Since drug 
costs probably represent an indirect measure of 
the number of drugs dispensed/patient, these 
findings simply may be related to number of 
drugs used/patient rather than any specific 
hospital or regional factors. This finding also 
could be explained by pharmacist workload. in 
that more drugs/patient (in regions with higher 
drug costs) may indicate a higher workload for 
the phannacy (medication orders/hour). It 
previously was shown that the risk of medication 
errors increases substantially when the number 
of medication orders/hour increases. 4750 

Whereas the risk of medication errors increases 
as pharmacist workload increases,' there appears 
to be a critical point (20-25 prescription 
orders/hour) at which errors dramatically 
increase. 47 - 5o " 

The exact reasons for the differences between 
smaller and larger hospitals v,/ith regard to total 
medication errors and lTledication errors that 
adversely affected patient care outcomes are 
unknown. Smaller hospitals reported almost 
tvvice the frequency of medication errors 
compared ,,".!jth medium and large hospitals. In 
our previous publications. we reported that 
smaller hospitals provided fewer clinical 
pharmacy services clI1d had fewer clinical 
pharmacists when compared with medium and 
large hospitals. J(), 31. 3:;,34 This finding rnay suggest 
that smaller hospitals lack the level of patient 
care services and/or training necessary to reduce 
medication errors. Clearly, further study is 
needed to determine the specific reasons why 
medication errors are affected by hospital size. 

One of the more striking findings of this study 
is the association between pharmacy teaching 
affiliation and n1edication el~rors, including 
medication errors that adversely affect patient 
care outcOITIes. Hospitals that had no teaching 
affiliations reported a lTIedication error rate 72% 
greater than hospitals affiliated with pharmacy 
teaching programs (3.43 ± 9.01 vs 1.99 ± 2.48). 
Likewise, hospitals that had no teaching 
affiliation reported 171% more medication errors 
that adversely affected patient care outcomes 
than hospitals affiliated with pharmacy teaching 
programs (0.19 ± 0.33 vs 0.07 ± 0.22). The exact 
reasons for these findings are unknown. 

We previously reported that hospitals affiliated 
with pharmacy teaching programs had 
significantly more clinical pharmacy services and 
employed more clinical pharmacists than 

hospitals without such affiliations. 1G , 31. 32, 34 

Whether the increased provision of clinical 
pharmacy services to patients in these hospitals is 
related to lower lnedication errors is unknown. 
Perhaps pharmacy teaching hospitals have 
patient care services and/or training that helps 
reduce medication errors. Student training and 
supervision may lead to greater scrutiny of 
n1edication orders and the dispensing process. In 
addition, it is also likely that colleges of 
pharmacy affiliate with better hospitals that 
provide Inore clinical services than other 
hospitals. It appears that pharmacy teaching 
affiI iation is a more iITlportant factor in the 
reduction of medication errors than hospital 
teaching affiliation (I.e. , membership in the 
Council of Teaching Hospitals or the American 
Osteopathic Teaching Hospital Association). 

The reasons for lower rates of total medication 
errors and medication errors that adversely affect 
patient care outcomes in federal government 
hospitals are unknown. When compared with 
the mean medication error rate for all study 
hospitals. federal government hospitals had a 
65% lower rate of medication errors (0.89 ± 0.91 
vs 2.53 ± 3.98) and a 77% lower rate of 
medication errors that adversely affect patient 
care outcomes (0.3 ± 0.07 vs 0.13 ± 0.25). This 
may be due to fewer drugs being used in federal 
government hospitals, since drug costs/occupied 
bed/year in federal government hospitals were 
24% lower when compared with all hospitals in 
the study population ($2291 ± $1279 vs $2997 ± 
$1267).30 It is also worth noting that federal 
government hospitals generally had higher levels 
of clinical pharmacy services compared with 
other types of hospitals. JG 

Whereas the associations between a pharrnacy 
director's academic degree and total medication 
errors and medication errors adversely affecting 
patient care outcOITIeS were not statistically 
significant, the trend of tbis analysis suggests that 
directors with advanced degrees were in hospitals 
that had fewer medication errors. It is interesting 
to note that directors with advanced degrees 
generally served in hospitals offering higher 
levels of clinical pharmacy services when 
compared with directors who had only a 
bachelor's degree. Hj, 31. 32, 34 

Although the fundamental reasons for lower 
rates of total medication errors and medication 
errors that adversely affected patient care 
outcomes in hospitals with decentralized 
pharmacists are unknown, this finding is not 
surprising. Previous studies documented that a 
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clinical pharmacist providing decentralized 
services on work rounds in an leU decreases 
preventable adverse drug events by 66%.51 In 
addition, in a study of two teaching hospitals, 
ward-based clinical pharmacists reduced 
potential adverse drug events (medication errors 
judged to have significant potential for injuring a 
patient) by 94%.52 This variable accounted for 
some of the most dramatic differences in 
medication error rates. We found a 45% (1.81
fold) decrease in total medication errors in 
hospitals that had decentralized pharmacists 
when compared with hospitals that exclusively 
had centralized pharmacists. In addition, there 
was a 94% (16.88-fold) decrease in medication 
errors that adversely affected patient ca re 
outcomes in hospitals with decentralized 
pharmacists when compared with hospitals that 
had only centralized pharmacists. This finding is 
identical to the results of a field study of adverse 
drug events in children in two Boston hospitals. ,52 
It appears that one of the most effective ways to 
prevent medication errors that actually harm 
patients is to decentralize pharmacists to patient 
care areas. 

Hospitals with decentralized pharmacists had 
more clinical pharmaCists and much higher levels 
of clinical pharmacy services than hospitals in 
\,vhich all pharmacists were centralized. 16, 3J, 32, 34 

Substantial documentation indicates that clinical 
pharmacy services can improve therapeutic 
outcomes and reduce drug costs,17-2I. 53··G5 
Providing clinical pharmacy services in a 
decentralized locaUon may reduce medication 
errors by reducing inappropriate prescribing and 
improving the monitoring of patients. 
Decentralized pharmacists often serVf~ as a final 
check on drugs provided from the central 
pharmacy. Previous field studies involving 
decentralized clinical pharmacists in three 
hospitals,51, 52 in addition to our findings in 1116 
hospitals, strongly suggest that decentralizing 
pharmacists may be one of the most effective 
ways to decrease medication errors. Additional 
study will be needed to elucidate the specific 
services of decentralized pharmacists that reduce 
medication error rates. 

We found that as total medication errors and 
medication errors that adversely affect patient 
care outcomes increased, hospital mortality rates, 
drug costs/occupied bed, total cost of 
care/occupied bed, and length of stay also 
increased. However, only two of these measures 
were statistically Significant: mortality rate 
(slope = 3.143, p=0.0043, R2 = 10.34%) and total 

cost of care (slope = 0.027987, p=0.008, R2 = 
11.12%). These associations seem logical, since 
medication errors can lead to increased deaths,

10morbidity, and hospital costS. 1
- Since mortality 

rates are very good indicators of the quality of 
patient care, 25.26,38-40 lower medication error rates 
are likely to indicate better quality of care. This 
is the first study to show that increased 
medication errors predict increased rrlort.aHty 
rates and increased total cost of care in a large 
number of hospitals. This finding dernonstrates 
that medication errors are not isolated events that 
only affect individual patients; they have a 
negative irnpact. on healt.h care and systen1 
financials. 

The multiple regression analysis is the nlOst 
important of our statistical analyses. Factors 
associated with increased medication errors/ 
occupied bed/year were lack of pharmacy 
teaching affiliation (slope = 0.8875, p=0.0416), 
centralized pharmacists (slope = 1.0942, 
p=0.0001), the number of registered nurses/ 
occupied bed (slope = 1.624, p=0.032), the 
number of registered pharmacists/occupied bed 
(slope = 25.0573, p=O.OOO 1), hospital mortality 
rate (slope = 2.8017, p=O.O 192), and total cost of 
care/occupied bed/year (slope = 0.01432, 
p=0.0091). Factors associated wHh decreased 
medication errors \vere location in the I'vfid
Atlantic region (slope = -1.518.2, p=0.03), 
affiliation with a pharmacy teaching progran1 
(slope = -1.0252, p=0.0349), decentralized 
pharmacists (slope = -0,9843, p=0.0037), and the 
number of medical residents/occupied bed (slope 
= -1.478, p=0.0014). Whether the lower 
mortality rates observed in hospitals with larger 
numbers of n1edical residents were due to better 
care, the involvement of more ph.ysicians in the 
care of patients, or simply to decreased resident 
caseload is unknown. Although we did not 
specifically measure medical resident workload 
(number patients/resident), our data suggest that 
this variable was probably associated with the 
rate of medication errors. The data show that 
hospitals with larger medical teaching programs 
were associated with lower medication error 
rates. This finding is consistent with studies of 
pharmacist workloads, which demonstrate that 
increased workloads are associated with 
increased rates of medication errors,47-50 

As the nun1ber of registered nurses and 
pharmacists/occupied bed increased, more 
medication errors were detected. In the simple 
regression analysiS, as the number of licensed 
practical/vocational nurses and pharmacy 
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technicians increased. fewer medication errors 
were detected. A study published in 1997 found 
that 11.4% of 2103 medication errors were due to 
the wrong drug or dosage (dispensing errors). 8 

Similarly, a 1995 study found that 11 % of 
medication errors were pharmacy dispensing 
errors related to the wrong drug or incorrect 
strength. 9 Most of the medication errors 
addressed in the 1997 study involved factors 
such as insufficient knowledge of drug therapy 
(30%), lack of awareness of patient's condition 
(e.g., kidney function) (29.3%), and inaccurate 
calculations and unit or rate expression factors 
(17.5%). Other investigators have shown similar 
results. 1- 3 It appears that only a small minority of 
medication errors are due to the wrong drug or 
dosage. Higher cognitive skills are required to 
detect and report the vast majority of medication 
errors. Our findings with registered nurses, 
registered pharmacists. licensed practical/vocational 
nurses, and pharmacy technicians suggest that 
better educated and trained personnel (registered 
nurses and registered pharmacists) may be 
necessary to detect medication errors caused by 
lack of drug and patient care information. This 
conclusion is also supported by previous studies 
showing that pharmacists and technicians are 
about equall.v accurate when simply checking 
drugs for correct drug and dosage form. GG·70 

Hovvever, pharnlacists performed much better 
than licensed vocational nurses in detecting 
medication errors vvhen these errors involved 
interpreting patient care data .'il Unfortunately. 
there are no studies evaluating the abllities of 
pharmacists and pharrnacy technicians to detect 
this type of medication errors. 

The findings regarding hospital staffing suggest 
that physicians (medical residents) may be more 
involved with producing medication errors 
(workload-prescribing), whereas registered 
nurses and registered pharmacists may be more 
involved in detecting and reporting medication 
errors. The data on licensed practical/vocational 
nurses and pharmacy technicians suggest that the 
presence of highly trained nurses and 
pharmacists in patient care areas is essential to 
detection and reporting of medication errors. It 
also appears the location of pharn1acists is very 
important for the reduction of medication errors. 
For pharmacists, it appears that increased staffing 
is desirable and that staff should be decentralized 
to improve the quality of patient care. 

Clearly, the results of this study provide some 
direction for reducing medication errors in U.S. 
hospitals. Census region, hospital size, pharmacy 

teaching affiliation, type of hospital, location of 
pharmacists, mortality rates, total cost of care, as 
well as staffing for medical residents, registered 
nurses, and registered pharmacists, play 
important roles in medication error rates. 

Limitations 

Data from this study are from 1992 and may 
not be representative of health care in 2001. It is 
possible that the information provided to us was 
inaccurate. We did not attempt to verify 
information by phone contact or through 
hospital visitation. Since this is the first large
scale study of factors associated with medication 
errors in hospitals, these findings will need to be 
replkated in future studies. This study design 
allowed us to determine association and direct 
relationships between variables, but it did not 
allow us to determine causality. Therefore, these 
findings should not be construed as cause and 
effect. It is possible that the hospitals in our 
study population were not representative of all 
U.S. hospitals. However, this is doubtful, since 
the study population represented 32% of all U.S. 
hospitals. 35 ,3G Given that this was a population
based survey study, \ve could not determine the 
specific types of medication errors. Nor could we 
gather specific information about each 
medication error and the types of harm 
experienced by patients. Unfortunately, there is 
no national standard that hospitals use to 
categorize medication errors. Since nledication 
errors were likely underreported, actual error 
rates were likely' higher than reported. Caution 
should be employed in applying these findings to 
individual pharmacies or hospitals. 

Conclusion 

This is the first large-scale study to determine 
relationships between hospital demographics, 
staffing, pharmacy variables, health care 
outcomes (severity of illness-adjusted mortality 
rates. drug costs, total cost of care, and length of 
stay) and medication errors. The multiple 
regression anal.ysis found the following factors to 
be associated with increased medication 
errors/occupied bed/year: lack of pharmacy 
teaching affiliation, centralized pharnlacists, 
number of registered nurses/occupied bed, 
number of registered pharmacists/occupied bed, 
hospital mortality rate, and total cost of 
care/occupied bed/year. Factors associated with 
decreased ll1edication errors were location in the 
Mid-Atlantic census region, affiliation with a 
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pharmacy teaching program, decentralized 
pharmacists, and the number of medical 
residents/occupied bed. It our sincere hope that 
pharmacy directors, clinicians, hospital adminis
trators, and health care policy consultants will 
use the results of this study to reduce the risks 
for medication errors. Clearly, hospital staffing 
models should consider decentralized pharma
cists and linkage to teaching programs. 
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Geographic regions 
Ne\A.! England: Connecticut.. Massachusetts, Maine, New Hampshire. Rhode Island, Vermont 
Mid-Atlantic: New Jersev, New York, Pennsylvania 
South Atlantic: Delawa;~. District of Colu~bia, Florida. Georgia. Maryland, North Carolina, South 'Carolina, Virginia. West 

Virginia 
East North Central: Illinois. Indiana, Michigan. Ohio, Wisconsin 
East South Central: Alabama, Kentucky. Mississippi. Tennessee 
West North Central: Iowa. Kansas, Minnesota. Missouri, Nebraska, North Dahota, Sout.h Dakota 
West South Central: Arkansas, Louisiana. Oklahoma, Texas 
Mountain: Arizona. Colorado, Idaho, Montana. Nevada, New Mexico, Utah, Wyoming 
Pacific: Alaska, California, Hawaii, Oregon, Washington 

Hospital size 
Small: average daily census (ADC) < 200 
Medium: ADC 200-399 
Large: ADC ~ 400 

Hospital teaching affiliation 
Nonteaching hospital: not associated with a college of pharmacy, school of medicine, school of nursing, allied health care 

program. master of science (M.S.) or master of business administration Uvl.B.A.) degree prograrn. 
Nonpharmacy teaching hospital: affiliated with a school of medicine. school of nursing. allied health care program, M.S. or 

M.B.A. program but not with a college of pharmacy. 
Pharmacy teaching hospital: affiliated with a college of phamlacy degree program Ibachelor or science (B.S.). M.S., doctor of 

pharmacy (Pharm D.) J. 
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Appendix. DefinHions and Groupings Used in Analysis (continued) 

Pharmacists location 
Decentralized: dispensing functions supported mostly by a central pharmacy, satellite pharmacies, or mobile carts. 
Centralized: pharmacists occasionally may visit patient care units but not on a daily basis. 
Centralized with ward visit: pharmacists visit patient care units at least once/day. Pharmacy director's education 
B.S.: pharmacy degree only. 
M.B.A.. Ph.D., nonpharmacy master's: directors with one of these degrees also may have completed a B.S. in pharmacy. 
M.S. in pharmacy: directors also may have completed a B.S. in pharmacy or Pharm D. 

Pharm D.: directors also may have a B.S. 


Hospital ownership 
Government, nonfederal: state, country, city-county, or hospitaJ district or authority 
Nongovernment nonprofit church-operated or other 
Investor-owned (for-profit): individual, partnership, or corporation 
Government, federal: Air Force, Army, Navy, Public Health Service, Veterans Administration, Public Health Service, Indian 

Service, Department of Justice 
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Context: Pharmacist review of medication orders in the intensive care unit (ICU) 
has been shown to prevent errors, and pharmacist consultation has reduced drug 
costs. However, whether pharmacist participation in the reu at the time of drug 
~rescribing reduces adverse events has not been studied. 

Objective: To measure the effect of pharmacist participation on medical rounds 
in the ICU on the rate of preventable adverse drug events (ADEs) caused by 
ordering errors. 

Design: Before-after comparison between phase 1 (baseline) and phase 2 (after 
intervention implemented) and phase 2 comparison with a control unit that did 
not receive the intervention. 

Setting: A medical rcu (study unit) and a coronary care unit (control unit) in a 
large urban teaching hospital. 

Patients: Seventy-five patients randomly selected from each of 3 groups: all 
admissions to the study unit from February 1, 1993, through July 31, 1993 
(baseline) and all admissions to the study unit (postintervention) and control 
unit from October 1, 1994, through July 7, 1995. In addition, 50 patients were 
selected at random from the control unit during the baseline period. 

: A senior pharmacist made rounds with the reu team and remained in the reu for 
consultation in the morning, and was available on call throughout the day. 

Main Ou~come Measures: Preventable ADEs due to ordering (prescribing) errors and 
the number, type, and acceptance of interventions made by the pharmacist. 
Preventable ADEs were identified by review of medical records of the randomly 
selected patients during both preintervention and postintervention phases. 
Pharmacists recorded all recommendations, which were then analyzed by type and 
acceptance . 

. The rate of preventable ordering ADEs decreased by 66% from 10.4 per 1000 
~atient-days (95% confidence interval [CrJ, 7-14) before the intervention to 3.5 
(95% CI, 1-5; P 

Conclusions: The presence of ,a pharmacist on rounds as a full member of the 
patient care team in a medical JCU was associated with a substantially lower 
rate of ADEs caused by prescribing errors. Nearly all the changes were readily 
accepted by physicians. 

J~Yill.1999;282:267-270 

Caring for the Critically III Patient Section Editor:Deborah J. Cook, MD, 
Consulting Editor] JAMA. Advisory Board: David Bihari, MD; Christian Brun-Buisson, 
MD; Timothy Evans, MD; John Heffner, MD; Norman Paridis, MD. 

In traditional hospital practice most of the burden of drug therapy decision 
making falls on the physician. However, studies have shown that physicians 
sometimes make errors in prescribing drugs. [1,2] While most errors are harmless 
or are intercepted, some result in adverse drug events (ADEs). The pharmacist's 
role in prescribing is typically reactive: responding to prescription errors 
long after the decision has been made for patients about whom he or she has 
little direct clinical knowledge. Thus, the specialized knowledge of the 
pharmacist is not utilized when it would be most useful: at the time of 
ordering. 

Studies show that pharmacist retrospective review of medication orders prevents 
errors. [3-5] However, the pharmacist's impact might be substantially greater if 
~e or she coul.d provide input earlier, at the time of prescribing. It has been 
shown that pharmacist consultation with physicians and others in an intensive 
care unit (IeU) resul.ted in a net saving from reduced drug use of $10,011 in a 
3-month period. [6J However, we know of no controlled studies that have 
evaluated the effect of pharmacist participation on the key outcome measure of 
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error prevention-the rate of ADEs. 

For these reasons, we conducted a controlled clinical trial of the efficacy of 
~harmacist participation in physician rounds in a medical ICO as part of a 
:ontinuing study of systems changes to prevent ADEs. The ADE rate is higher 
among patients in rcus, both because they have pathophysiological abnormalities 
and often receive many drugs. 

We asked the following questions: (1) Is pharmacist participation on rounds 
associated with a reduction in the rate of preventable ADEs? (2) What types of 
interventions does the pharmacist make? and (3) Is pharmacist participation on 
rcu rounds accepted by physicians and nurses? 

METHODS 

The study was carried out in 2 medical ICUs at Massachusetts General Hospital, a 
large tertiary care hospital in Boston, during 2 periods: February 1, 1993, 
through July 31, 1993 (phase 1, preintervention), and October 1, 1994, through 
July 7, 1995 (phase 2, postintervention). 

The study unit was a 17-bed medical ICU and the control unit was a IS-bed 
coronary care unit (CeU). The average daily census was 13.9 in the medical rcu 
and 12.9 in the ceu during phase 1 and 12.4 and 11.9, respectively, during phase 
2. Nurse and physician staffing ratios were similar in the 2 units. Patients in 
the medical rcu had a range of acute and chronic medical illness other than 
primary cardiac disease, while those in the CCU were primarily cardiac patients. 
Each unit frequently adrnitted both categories of patients when the other unit 
was full. Patients receiving ventilatory support constituted 70% of patients in 
the medical rcu and 60% of patients in the CCU. 

Sample 

We compared outcomes in the study unit before and after the intervention, and 
)etween the study unit and a control unit during the same period after the 
l.ntervention. Using a random number generator, vJe selected 75 patients from each 
of 3 groups: all patients admitted to the study unit during phase 1 and phase 2 
and all patients a~~itted to the control unit during phase 2. To detect whether 
unmeasured variables may have altered the rate of ADEs (secular trend), we also 
randomly selected 50 patients from all those admitted to the control unit during 
phase 1. 

The intervention was the assignment of an experienced senior pharmacist to make 
rounds with the patient care team in the study rcu. The pharmacist made rounds 
with the residents, nurses, and attending staff each morning, was present in the 
unit for consultation and assistance to the nursing staff during the rest of the 
morning, and was available on call as necessary throughout the day. The total 
commitment was approximately half of the pharmacist's time. In the control leU, 
as is the usual practice, another pharmacist was available in the unit for part 
of the day but did not make rounds with physicLans and nurses. The intervention 
began in May 1994. Data collection began in October 1994 and continued through 
July 1995. 

Outcome Measures 

We assessed the effect of pharmacist participation with 2 measures: (1) the 
change in the rate of preventable ADEs in the ordering stage and (2) the number 
and acceptance of interventions recommended by the pharmacist. We defined an ADE 
as an injury related to the use of a medication. A preventable ADE is an injury 
caused by an error in the use of a medication (eg, hypotension or hypoglycemia, 
changes in mental status, bleeding, or cardiac arrest). [lJ 

Adverse Drug Events 

Using previously described methods, [7] trained and experienced investigators (1 
~urse and 1 pharmacist) identified incidents (apparent medication errors or 
ADEs) by review of medical records in which they examined all progress notes, 
orders, and laboratory results during the index admission. 
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Incidents were evaluated independently by 2 physician reviewers (L.L.L. and 
D.W.B.) who classified them according to whether or not an ADE or potential ADE 
was present. Using pre-established criteria, [7] they also made judgments of 
,everity, preventability, and, if an error was present, the type of error and 
the stage in the process at which the error occurred. When there were disagreements 
the reviewers met and reached consensus. If consensus could not be reached, a 
third reviewer evaluated the incident. Reliability for these judgments has 
previously been reported [7] (for judgments about whether an incident was an ADE, 
kappa=0.81-0.98; for preventability, kappa=0.92; and for severity, kappa=0.32-0.37). 
All reviewers and investigators were blinded to patient group assignment. 

Pharmacist Interventions 

To develop descriptive information about changes suggested by the pharmacist, we 

measured the number of interventions, the type of intervention, and the 

percentage of recommendations accepted. For this purpose, the pharmacist 

completed a report form for each intervention that could potentially lead to a 

change in orders, noting the date, drug, nature of the order, the specific 

recommendation, and whether or not it was accepted by the physicians. The type 

of intervention was then classified as shown in (Table 1). The pharmacist also 

recorded events that did not involve order changes, such as errors in the 

pharmacy system or identification of ADEs. 


Table 1. Pharmacist Interventions 

Analysis 

The primary measure used to assess the effect of the interventions was the rate 
of preventable ADEs due to prescribing errors. We conducted comparisons at 2 
points in time in the study unit, before and after the intervention, and between 
the study and control units after the intervention. 

For the before-after evaluation, we compared the rate of occurrence of 
preventable ordering ADEs among patients in the study unit during phase 1 with 
the rate in the same unit during phase 2. For the between-unit comparison, we 
compared the rate in the study unit during phase 2 with the rate of occurrence 
in the control unit in phase 2. To assess potential secular trends, we also 
compared the rate in the control unit in phase 1 with its rate in phase 2. 

Comparisons between rates in phases 1 and 2 in the study unit (before' and after) 
and between the study unit and the control unit in phase 2 (contemporaneous) 
were made using unpaired t tests. Analyses were performed using SAS statistical 
software. (8 J 

RESULTS 

ADE Rates 

The overall rates, expressed as preventable ordering ADEs per 1000 patient-days, 
are shown for both phases for both units in (Table 2). In the before and after 
comparison, the rate of preventable ordering ADEs per 1000 patient-days 
decreased in the study unit by 66% from phase 1 to phase 2 (10.4 [95% el r 7-14] 
to 3.5 [95% elf 1-5J; p 
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Table 2. Adverse Drug Event Rates* 

When the intervention unit was compared with the control unit during the same 
time period (phase 2), the rate of preventable ordering ADEs in the study unit 
was 72% lower than in the control unit (3.5 [95% CI, 1-5J vs 12.4 [95% CI, 8-17) 
per 1000 patient-days; P 

When results were calculated in terms of number of patients (admissions), the 
differences in rates were similar: in the study unit, the rate of preventable 
ordering ADEs decreased by two thirds, from 12% in phase 1 to 4% in phase 2, 
while it was essentially unchanged in the control unit (10% to 11%). 

The rate of all ADEs also decreased substantially in the study unit from phase 1 
to phase 2 (33.0 [95% CI, 27-39J to 11.6 [95% CI, 8-15); P 

Pharmacist Interventions 

During phase 2, a total of 398 pharmacist interventions were recorded (Table 1). 
Of these, 366 were related to ordering, of which 362 (99%) were accepted by the 
physicians. Nearly half (178/389 [46%]) were pharmacist-initiated clarification 
or correction of a proposed or previous order. These errors included incomplete 
orders, wrong dose, wrong frequency, inappropriate choice, and duplicate 
therapy. Examples were a recommendation to reduce the dose of intravenous 
phenytoin from 300 mg 3 times per day, the correct oral dose, to 100 rng 3 times 
per day and reduction of the dose of ampicillin administered to a patient with 
renal failure. 

In 100 instances, the pharmacist provided drug use information, most often at 
the ~ime the decision was being made about whether to order a drug. Examples 
vere education of ~he house staff on the selection of sedatives in patients 
£eceiving ventilatory support and the risk of extrapyramidal adverse effects 
from excessive dcses of droperidol. 

The pharmacist recommended alternative therapy in 47 cases, suggesting drugs 
thaL were safer or cheaper but equally errective, such as changing from 
intravenous tc oral metoclopromide. Potential problems relating to drug 
interactions and d=ug allergies were identified by the pharmacist in 22 cases 
and use of alternative drugs was recommended. 

Thirty-tvvo of the pharmacist interventions did not relate to ordering. Among 
these, the pharmacist provided order drugs or approved nonformulary use 
of a drug in 14 instances, identified 6 previously unrecognized ADEs, and 
uncovered 12 systems errors in the pharmacy dispensing system. One example of 
dispensing errors was that a medication was prepared for peripheral intravenous 
infusion when a smaller volume was required for central administration to 
minimize fluid load. 

COl'1I'1ENT 

In previous studies, we demonstrated that nearly half of preventable ADEs 
resulted from errors in the prescribing process. [lJ Prescribing errors 
frequently have a cascade effect, causing errors downstream in dispensing or 
administration. The major cause of prescribing errors was physicians' lack of 
essential drug and patient information at the time of ordering. [2J 

One method of providing such information is computerized physician order entry, 
which has been shown to reduce the rate of serious medication errors by more 
than half. [9J Evans et al [10J have demonstrated that a computer-assisted 
nanagement program for antibiotics can substantially reduce excessive use and 
~isuse of antibiotics as well as reduce length of hospital stay and costs. 
lowever, most hospitals do not yet have computerized ordering by physicians, so 
incorporation of the pharmacist into the patient care team is a more feasible 
alternative at present, especially in units with high medication use. 
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We estimated the financial impact of the 66% reduction in ADEs. The cost of an 
ADE has been estimated at $2000 to $2500 per event in 1993. [11,12] However, the 
cost of a preventable ADE, one due to an error, was estimated at $4685. [9J For 
:he year 1995, we estimate that 58 ADEs were prevented. At $4685 each, the cost 
reduction in this single unit would be approximately $270,000 per year. The 
intervention required no additional resources and represented a different use of 
the existing pharmacist's time. Rather than spending time checking and 
correcting orders after they had been sent to the pharmacy, the pharmacist was 
involved at the time the order was written. While participating in rounds as a 
meIT~er of the patient care team, the pharmacist reduced ADEs both by preventing 
errors and by intercepting them. He prevented errors by providing information 
about doses l interactions, indications and drug alternatives to physicians att 

the time of ordering. He intercepted errors by immediately reviewing all orders 
and correcting deficiencies before the orders were transmitted to the pharmacy. 
In addition t the pharmacist prevented nursing medication errors by providing 
ready consultation to the nursing staff and teaching drug safety. 

Finally, the on-site pharmacist took overall responsibility for medication 
safety, spotting unsafe conditions and identifying needs for process improvement. 
For example, during the study period the pharmacist identified 12 systems errors 
in pharmacy function and 6 ADEs that probably \><Jould not have otherwise been 
discovered. 

The presence of the pharmacist on rounds was well accepted by physicians, as 
evidenced by the fact that 99% of the recommendations l><Jere accepted. While staff 
perceptions were not evaluated systematically, in our experience, nurses also 
accepted this role easily, appreciating the reductio~ in extra work, such as 
telephoning physicians to have orders corrected. The pharmacist in this study 
had to overcome the traditional impression of the medical staff that pharmacists 
may be primarily concerned with costs. This academic medical leU environment had 
the added challenge of dealing with a new group of house staff, fellows, and 
attending physicians every few weeks. In reos where ~he attending physicians are 
~ermanent and fellows are assigned for many months, acceptance might be 
enhanced. 

Our study has several limitations. We studied only 1 leu in 1 teaching hospital. 
Adverse drug events are more common in teachin,g hospitals than in community 
hospitals [13J and occur more frequently in reus, [1] so these findings are not 
generaliz.able to all types of units or all types of hospitals. However, the 
magnitude of the impact of the pharmacist's presence was so great that a 
SUbstantial effect would probably be found in reus in other hospitals. Second, 
our results do not represent the full extent of preventable ADEs, since record 
review does not capture all events, nor does it capture most potential ADEs, the 
"near misses," because they are seldom recorded in patient charts. Third, 
physicians and nurses in this reu function as a team and make rounds together. 
Pharmacist participation would be more difficult to arrange in units where 
multiple physicians make rounds at different times. Finally, the success of the 
pharmacist intervention depends on interpersonal relationships. Thus, the 
personality and cooperativeness of the pharmacist and the medical staff are 
critical factors in making this system work t especially at the beginning. 
Similar prevention of ADEs prompted by a designated leu pharmacist probably 
would be less likely to occur in rcus in which staff are not part of a 
multidisciplinary team and when reu staff are not open to the important role 
that the pharmacist can play in optimizing leU management. 

We conclude that participation of a pharmacist on medical rounds can be a 
powerful means of reducing the risk of ADEs. 
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Attach ment 5 

Impact of a pediatric clinical pharmacist in the pediatric intensive 
care unit 

Marianne I. Krupicka, PharmO; Susan L. Bratton, MO, MPH; Karen Sonnenthal, MS, FNP; 
Brahm Goldstein, MO, FAAP, FCCM 

Objective: To study the impact of a clinical pharmacist in a was collected on all the patients in the pediatric intensive care 
pediatric intensive care unit. The goals of the study were to unit during the study period. 
determine the type and quantity of patient care interventions There were 35 recommendations per 100 patient days. The 
recommended by a clinical pharmacist and to specifically exam most common interventions were dosage changes (28%), drug 
ine cost savings (or loss) that resulted from clinical pharmacist information (26%), and miscellaneous information (22%). The 
recommendations. average time spent per day by the clinical pharmacist in the 

Design: A prospective case series. pediatric intensive care unit was 0.73 hrs or 0.02 full-time equiv
Setting: Ten-bed pediatric intensive care unit in a university alent. The total cost direct savings for the study period was 

affiliated children's hospital. $1,977. Extrapolated to direct cost savings per year, the total 
Patients: All patients admitted to the pediatric intensive care amount saved was $9,135/year or 0.15 full-time equivalent. Indi

unit during the study period. rect savings from educational activities, avoidance of medication 
Interventions: None. errors, and optimization of medical therapies represent an addi
Measurements and Main Results: During the 24-wk study tional nonquantifiable amount. 

period, the pediatric clinical pharmacist documented all interven Conclusion: We conclude that a clinical pharmacist is an 
tions that occurred during her shift. She rounded with the pedi important and cost-effective member of the pediatric intensive 
atric intensive care unit team approximately two times a week care unit team. (Crit Care Med 2002; 30:919-921) 
and reviewed medication lists daily. Drug acquisition costs were KEY WORDS: pediatric clinical pharmacist; cost savings; pediat
used to calculate drug cost savings. Demographic information ric intensive care 

I,n recent years, changes in health 
· care financing have necessitated 
· that health care providers delin
· eate and justify both a medical and 

an economic basis for their involvement 
in patient care. Numerous studies have 
evaluated the role of the clinical pharma
cist in adult intensive care units (1-7). 
Few have addressed the role of the clini
cal pharmacist in the pediatric intensive 
care unit (lCU) (8). Our intent was to 
study the medical and economic impact 
of a clinical pediatric pharmacist in our 
pediatric lCU. 

The goals of the study were to deter
mine the type and quantity of patient care 
interventions recommended by a clinical 
pharmacist and to specifically examine 
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cost savings (or loss) that resulted from 
clinical pharmacist recommendations in 
the pediatric lCU. We hypothesized that 
the pediatric lCU clinical pharmacist 
\vould have a positive impact on patient 
care and medical staff education and 
would prove to be cost effective. 

METHODS 

Doernbecher Children's Hospital is a 124
bed comprehensive pediatric hospital. includ
ing pediatric intensive care, general medical! 
surgery, hematology/oncology, and neonatal 
care units. Pharmacy services are provided 24 
hI'S a day, 7 days a week from a centralized 
pharmacy. Clinical pharmacy services are pro
vided directly on the units 5 days a week by a 
pediatric clinical pharmacist who revie'vvs 
medication records for all patients. Weekend 
services are provided in a centralized location. 
At the time of this study, the pediatric lCU 
pharmacist (MIK) had worked at the institu
tion as the pediatric clinical pharmacist for 
approximately 4 yrs. 

The study took place in the 10-bed medi
cal/surgical pediatric lCU at Doernbecher 
Children'S Hospital, OR Health Sciences Uni

versity. The study \vas approved by the lnsti
tutional Review Board. The study was con
ducted from November 19, 1996, to May 6, 
1997, and included 24 consecutive 4-day 
weeks (79 days), excluding days that the pedi
atric clinical pharmacist \,vas off duty. 

The following data were recorded for all 
pediatric lCU patients enrolled in the study: 
subject number, age, gender, daily Pediatric 
Risl\ of Mortality Index (PIUSM) score (as a 
measure of severity of illness) (9). and total 
number and specific type of medications they 
received. During the study, the pediatric clin
ical pharmacist (MIK) documented all inter
ventions that occurred during the shift (7:00 
am to 3:30 pm) attributable to recommenda
tions made on rounds or from a private dis
cussion with the physicians. The clinical phar
macist attended morning rounds with the 
pediatric lCU service approximately tvvo times 
per week. 

Drug acquisition costs were used to calcu
late drug cost savings. Drug acquisition costs 
were multiplied by 2.4 days of therapy (the 
average length of stay for pediatric lCU pa
tients) to obtain the total cost saving~ for 
discontinued drugs if treatment began on day 
1 of thE' patient's pediatric lCU stay. If the 
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Table 1. Selected demographic features of the study population 

Admissions to the PICU Admissions to the PICU 
With Rx Without Rx 

Recommendations Recommendations 
(n = 77) (n = 138) 

Age, yrs. median (35th, 75th quartiles) 5.0 (0.1. 10.5) 3.5 (0.8. 10.7) 
Male. n (<J6) 44 (57) 68 ,(49) 
PRISM Score. median (25th, 75th quartiJes) 4 (0.5) 2.5 (0,4) 
PICll days, median (25th. 75th quarliles)" 3 (1,6) 1 (1,3) 
Total hospital days. median (25th, 75th 7 (3,13) 5 (2,11) 

quartiles)" 
Pharmacist time in rounds, mins. median 2 (0,5) o (0,3) 

(25th, 75th quartiles)" 
Pharmacist total time in patient care, mins. 7 (5,13) 3.5 C2. 6) 

median (25th. 75th quartiles)<I 

interventions compared with adult lCU 
patients. 

Our study demonstrated that changes 
in drug dosing were the most common 
interventions that the clinical pharmacist 
made in our pediatric rcu. The potential 
medical benefit and economic savings 
from avoidance of medication error at
tributable to over- or underdosing, al
though not possible to accurately calcu
late, are likely substantial. The presence 
of a pediatric clinical pharmacist in the 
pediatric ICU also improved staff educa
tion regarding pharmacologic therapy. 
Two of the most common recommenda

PICU, pediatric intensive care unit; PRISM. Pediatric Risk of Mortality Index. 
"p < .05. 

patient had already stayed in the pediatric lCU 
>2.4 days, the cost was calculated for 1 day. If 
the drug was changed to a more or less expen
sive counterpart. the difference in drug costs 
before and after the change was determined. If 
the more expensive medication was therapeu
tically superior, then the costs was not added 
into the calculation. Labor, supplies, or any 
other indirect costs \vere not included. 

The database was managed by using 
GraphPad Prism ppe (GraphPad Software, 
San Diego, CAl. Descriptive sLatistics for the 
analysis including means. standard deviations, 
medians. and 25th and 75th quartiles were 
calculated. Subjects who received at least one 
recommendation from the pharmacist Were 
compared with those who did not by using the 
Mann-Whitney U test for continuous data and 
the chi-square test for categorical data. We 
also examined correlations between patient di
agnosis. severity of illness (PrHSM). and total 
and specific pharmaceutical interventions. 
Significance was defined as p < .05. 

RESULTS 

Two hundred and one children were 
admitted to the pediatric lCU during the 
study days. Twelve were readmitted to the 
pediatric leU during the study, and one 
child was admitted three times during 
the study days for a total of 215 patient 
admissions to the pediatric lCU. Children 
who received recommendations during 
an admission had significantly longer pe
diatric lCU stays as well as total hospital 
stay (Table 1). They also tended to be 
more severely ill with higher median 
PRISM scores, although this was not sta
tistically significant. The longer length of 
stay and PRISM scores suggest that the 
children with recommendations were 
more severely ill compared \,vith the chil
dren who did not have pharmacy inter
ventions. 

As expected. the pharmacist spent sig
nificantly more time in both rounds and 
in total time devoted to a patient in chil
dren who received a recommendation 
compared with those who did not have a 
recommendation from the pharmacist. 
Among children who received recom
mendations from the pharmacist, the 
median number of recommendations was 
1 (25th and 75th quartiles, 1 and2). The 
groups did not differ significantly by age 
or gender. 

There were 493 total patient days 
studied. The pharmacist made 172 rec
ommendations for 77 patients either dur
ing rounds or when reviewing their med
ication lists during the study period. 
There were 35 recommendations per 100 
patient days. We found the 'most common 
interventions \vere dosage changes. drug 
information. and miscellaneous informa
tion (Table 2). 

The average time spent per day by the 
clinical pharmacist in the pediatric lCU 
was 0.73 hrs. The total cost savings for 
the study period was $1,977. Extrapolated 
to cost savings per year, the total amount 
saved was $9J35/year if the pharmacist 
was employed full-time. 

DISCUSSION 

This study documents a major educa
tional role for the clinical pharmacist in 
the pediatric lCU and demonstrates an 
economic savings from decreases in drug 
cost. Critically ill patients frequently re
quire multiple drug therapy and may 
have multiple-system organ dysfunction 
that alters drug pharmacokinetics and 
pharmacodynamics. In addition to these 
challenges. patients in the pediatric leU 
have a wide range of age and weight, 
adding to the complexity of pharmacy 

tions involved drug information and gen
eral information to the physicians and 
nurses. Other reports on activities of a 
clinical pharmacist in adult ICUs also 
confirm the importance of staff education 
(10-11). 

We found that even in a relatively 
small pediatric rcu (average census dur
ing the study, 4.9 patients). interventions 
by the clinical pharmacist resulted in 
substantial drug costs savings and pro
vided the medical staff \,vith important 
drug education. The average time spent 
per day was <1 hr, allowing the pharma
cist time to attend to other duties. 

The cost savings that vve estimated are 
conservative because discontinued medi
cation costs were calculated on 24-hr 
supply of drug: labor, materials. and 
other cost savings were not included. 
Furthermore. improvements in dosing 
efficiency were not included; the pharma
cist did not round daily \-vith the service 
(although the pharmacist did review pa
tient medications daily), and the cost of 
errors that were avoided could not be 
accurately estimated. Even so, our results 
suggest that the direct cost savings from 
the pediatric lCU pharmacist activities 
lTlay account for up to 0.15 full-time 
equivalent of the average starting salary 
for a hospital-based pharmacist in 1997 
($62,400) (12). This direct amount more 
than justifies the average time spent in 
the pediatric ICU of 0.73 hrs/day or 0.02 
full-time equivalent. In addition, this cal
culation does not take into account the 
potential indirect savings/benefits from 
the avoidance of medical errors, benefits 
from ongoing education, and optimiza
tion of patient medical therapies. Avoid
ance of medical errors recently has re
ceived intense scrutiny by both the 
federal government and general public 
(13-15). Furthermore, the Society of 
Critical Care Medicine has endorsed the 
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Table 2. Recommendations irom the pharmacist 

Interventions n (,6 

Change in drug dosing 
Drug information 
Miscellaneous information 
Discontinue drug 
Start new drug 
Change drug 
Order tesUdrug level 
Identification ot" actual or potential adverse drug reactions 
Change in dose form or route of administration 
Report adverse drug event 
Cancel laboratory test 

49 28 
45 26 
38 22 
18 10 
5 3 
5 :3 
4 2 
3 2 
2 1 
2 1 
1 0.6 

need for subspecialty pharmacy expertise 
in the care of critically ill patients (16). 

Our findings are similar to reports of 
adult ICUs (11, 12) and general medical 
'Nards (17-19) that have documented the 
important educational role of the phar
macist in addition to realized cost sav
ings. IVlontazeri and Cook (10) reported 
that 575 interventions occurred over a 
3-month period in a 15-bed medical
surgicallCU, resulting in a net savings of 
$10,010.60 (Canadian). Furthermore, the 
pharmacist played an important educa
tional function by providing drug infor
mation to physicians and nurses. Miya
gawa and Rivera (11) studied the impact 
of a clinical pharmacist in a 14-bed sur
gical rcu. Over a 13-wk period, a total of 
322 interventions to improve drug ther
apy were made, resulting in an annual 
cost savings of >$72,000 (11). Another 
study found that 724 medication errors 
were averted over a 4-yr period in their 
leUs because of pharmacist intervention 
(17). A more recent, prospective, epide
miologic study in two academic univer
sity hospitals found that although the 
preventable adverse drug event rate in 
children \vas similar to that of a previous 
adult hospital study, the potential adverse 
drug event rate was three-fold higher 
(15). Physician reviewers judged that 
"\lard-based clinical pharmacists could 
have prevented 94% of potential adverse 
drug events (15) 

The activities of critical care pharma
cists are expanding and evolving (6, 20). 
Critical care pharmacists in many insti
tutions no longer primarily function in 
roles of drug preparation and dispensing. 
The new focuses are on monitoring drug 
dosages and interactions, making recom
mendations to the physician staff regard
ing changes in medication therapy, and 
developing pharmacotherapeutic plans to 
optimize drug therapy for lCU patients 
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and avoid adverse medication interac
tions and errors (15). 

There are a number of limitations to 
this study. First, although it \vas prospec
tively designed. it was not a controlled 
trial so there is no control population. 
Thus, benefits need be assumed rather 
than proven as causal. We have taken 
care to provide conservative estimates 
v"hen required. Second, the patients' clin
ical course was not factored into the po
tential savings or expenditures as a result 
of the pharmacist's interventions. Third, 
we have no direct evidence of positive or 
lasting impact on medical staff education, 
only intuitive assumptions based on 
changes made in care. Fourth, it is pos
sible that bias was introduced as a result 
of the clinical pharmacist being one of 
the authors (MIK), although this seems 
unlikely. 

Even taking into aCC01..ll1t these real 
and potential limitations, we suggest that 
the results from this study are valid taken 
\vithin the context of the study design. 
Our results add to the growing body of 
evidence that supports the use, safety, 
and cost-effectiveness of a clinical lCU 
pharmacist. It is clear that additional eco
nomically sophisticated studies are re
quired to more completely evaluate the 
role of the clinical pharmacist in the lCU. 
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Abstract 

Background: Improved understanding of medication-prescribing errors should be 
useful in the design of error prevention strategies. 

Objective: To report analysis of a 9-year experience 1dith a systematic program 
)f detecting, recording, and evaluating medication-prescribing errors in a 
teaching hospital. 
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: All medication-prescribing errors with potential for adverse patient outcome 
detected and averted by staff pharmacists from January I, 1987, through December 
31, 1995, were systematically recorded and analyzed. Errors were evaluated by 
type of error, medication class involved, prescribing service, potential 
severity, time of day, and month. Data were analyzed to determine changes in 
medication-prescribing error frequency and characteristics occurring during the 
9-year study period. 

: A total of 11 186 confirmed medication-prescribing errors with potential for 
adverse patient consequences were detected and averted during the study period. 
The annual number of errors detected increased from 522 in the index year 1987 
to 2115 in 1995. The rate of errors occurring per order written, per admission, 
and per patient-day, all increased significantly during the study duration (P 

Conclusions: The results of this study suggest there may exist a progressively 
increasing risk of adverse drug events for hospitalized patients. The increased 
rate of errors is possibly associated with increases in the intensity of medical 
care and use of drug therapy. Limited changes in the characteristics of 
prescribing errors occurred, as similar type errors were found to be repeated 
with increasing frequency. New errors were encountered as new drug therapies 
were introduced. Health care practitioners and health care systems must 
incorporate adequate error reduction, prevention, and detection mechanisms into 
the routine provision of care. 

Arch Intern Med.1997;157:1569-1576 

DRUG THERp.PY is the most common type of therapeutic intervention made in the 
treatment of patien~s. Despite the excellent benefits and safety pro=ile of most 
medications, adverse drug events pose a significant risk to patients. [1-3] Many 
adverse drug even~s are preventable, and among the preventable causes of adverse 
drug events, errors in the prescribing or management of drug therapy are the 
most common. [3-10J Recent changes in the provision of medical care in 

, such as increased intensity of care, increased use of medications, 
and availability of new drug therapies, potentially increase risks to patients 
for iatrogenic adverse drug events. Little or no data are available to determine 
if patients are now at a higher risk for such adverse events. As errors and 
deficiencies in medication prescribing and management are the most common cause 
of medication-rela~ed adverse events, [3-7J the tracking of the frequency and 
characteristics of prescribing errors should provide information regarding the 
impact of health care provision changes on patient risk for subsequent adverse 
events. The frequency and nature of prescribing errors were first systematically 
studied in the late 1980s, [7-9,11J but the effects of changes in health care on 
errors have not been reported. 

In 1987, a program of detecting, evaluating, classifying, rating, and recording 
medication-prescribing errors and problems was implemented in a tertiary care 
teachin~ hospital. [9} This database was evaluated to better characterize the 
nature of prescribing errors and to determine if any changes in the frequency 
and characteristics of such errors occurred during 1987 through 1995. 

METHODS 

The study was conducted in a tertiary care teaching hospital located in 
northeastern New York State. Study data were concurrently collected from January 
1, 1987, through December 31, 1995. Data from the index year 1987 [9J and select 
data from 1994 through 1995 [10J have been previously published. Total bed 
capacity for the hospital ranged from 631 to 674 beds during the study period. 
Approximate major bed allocations included 340 to 360 medical or surgical beds, 
51 to 64 adult intensive care beds, 52 psychiatric beds, 20 rehabilitation beds, 
61 pediatric beds, and a 35- to 50-bed neonate intensive care unit. The 
prescribing medical staff consisted of house staff, fellows, and attending 
physicians from the associated medical school as well as physicians from the 
surrounding community with admitting privileges. 

Confirmed medication-prescribing errors detected by staff pharmacists were 
2 
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obtained, evaluated, and recorded as previously described. [9,10] All medication 
orders either written by or cosigned by a physician during the study period were 
included in the study. Medication orders were either handwritten by the 
")rescriber on standard blank physician order sheets or in the form of preprinted 
forms requiring partial completion and signature. Copies of the original orders 
were sent to the pharmacy via facsimile or via pneumatic tube. All medication 
orders were reviewed and entered into the pharmacy computer system by staff 
pharmacists prior to dispensing. Pharmacists routinely used any available 
information sources to evaluate all medication orders for appropriateness. 
Following the identification of medication orders potentially in error, the 
pharmacist contacted the prescriber or a cross-covering physician to obtain 
additional information and to discuss the order. Potential prescribing problems 
were defined as medication orders that involved the wrong patient, drug, dose, 
dosing frequency, route, or dosage form; inappropriate indication for use; 
inappropriate combinations of drugs; documented allergies to ordered medications; 
contraindicated therapy; missing critical information; and other miscellaneous 
problems. The medication order(s) in question 11as confirmed as written, 
clarified, changed, or discontinued following the discussion between the 
pharmacist and physician. All identified problem orders that were jointly 
determined by the physician and pharmacist to require correction and subsequently 
changed were considered confirmed problem orde~s. All confirmed medication-prescribing 
problems were further reviewed by a clinical pharmacist within 24 hours and by 
one of us (T.S.L.) within 72 hours. Further information was obtained or actions 
taken to fully understand the problem and ensure appropriate drug therapy was 
provided. Problem orders that were determined by this secondary review to be in 
error \Nere then defined as confirmed medication-prescribing errors. 

Assessment of potential adverse outcome of each error was based on available 
patient and pharmacological information regarding risk for adverse events. The 
significance of each error was based on the potential of the error to be carried 
out (ie, orders that were unlikely to be carried out because of product 
characteris~ics, physical and mechanical factors, or the drug distribution and 
preparation proce~s~s of the hospital were not considered significant) and, if 
carried ou~ as ordered, to result in adverse consequences, either an increased 
risk of adverse effects or an inadequate therapeutic response. The potential 
significance of errant orders was evaluated using a previously described rating 
scale. [9,10] Consistency and agreement of assigning an error severity 
classification to specific errors has been previously reported. [10J Additional 
verification of consistency and agreement of assigning an error severity 
classification to specific errors I,rJas determined review of 500 consecutive 
errors ra~ed as A, B, or C occurring in the las~ study year by a physician and 2 
pharmaclsts. those errors classified as significant A, B, or C (ie, errors 
with at least a significant potential to produce an adverse patient outcome) 
were included in this study. 

The number of hospital admissions, of stay, and number of patient-days 
l.oJere obtained from hospital utilization statistics. The number of medication 
orders written per time of day, per month, and per year were obtained from the 
pharmacy computer database. The percentage of medication orders vn:-itten for each 
medication class and prescribing service in 1995 was determined by manual count 
of 10 000 medication orders. 

The sLatistical significance of between-group differences in error rates was 
determined by chi squared analysis; the significance of trends was determined by 
chi squared for trends. Correlation of the rate of prescribing errors to patient 
care activities was determined using regression analysis. The measure of 
association between raters was determined using Cohen kappa statistic. 

RESULTS 

A total of 11 186 medication-prescribing errors rated as having potential for 
adverse patient effects were detected during the 9-year study period. The number 
of significant errors detected per year increased from 522 in 1987 to 2115 in 
1995 (Table 1). The overall clinically significant error rates for the study 
period were 2.87 errors per 1000 medication orders, 6.52 errors per 1000 
patient-days, and 5.29 errors per 100 adrnissions. Error rates per medication 
order vIri tten, per hospital admission, and per patient-days provided all 
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1995 

demonstrated a significant increase from 1987 to 1995 (P 

Table 1. Hospital Activity and Prescribing Errors for 1987 Through 1995 

Figure 1. Total and severe and serious prescribing error rates for 1987 
through 1995. 

The potential significance of detected prescribing errors varied from serious 
life-threatening reactions to minor, reversible adverse effects. Of the 11 186 
errors, the potential severity of adverse outcomes of 2093 (18.2%) were rated as 
potentially fatal, severe, or serious (class A or B). The rate of serious errors 
per 100 hospital admissions, per 1000 patient-days, and per 1000 medication 
orders written increased during the study period but did not demonstrate a 
significant trend (P>. 05) (Figure 1) . 

The drug classes most commonly involved in medication order errors were 
antimicrobials (34.1%), cardiovascular agents (15.9%), gastrointestinal agents 
(7%), narcotic analgesics (5.7%), hormonal agents (4.1%), and nonnarcotic 
analgesics and nor.steroidal anti-inflammatory drugs (4.9%) (Table 2). Errors 
involving cardiovascular agents and those involving benzodiazepines demonstrated 
the most consistent change in frequency during the study period. Errors 
involving cardiovascular agents increased progressively during th~ study period, 
from 10.7% to more than 18 of total errors (P.25) 

Table 2. Medication Class Involved in Prescribing Errors for 1987 Through 

Figure 2. Prescribing error rates per medication orders written for each 
medication class in 1995. 

Dosing errors (56.1%, total overdoses and underdoses), prescribing drugs to 
vJhich the patient had a documented allergy (14.4 %), and prescribing inappropriate 
dosage forms (11.2%) were the most common types of errors detected (Figure 3). 
The proportion of errors attributable to prescribing an inappropriate dosage 
form demonstrated the greatest and most consistent change during the study 
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period, increasing from 3.6% of errors in 1987 to more than 12% of errors in 
1993 and thereafter (P 

Figure 3. Type of medication-prescribing errors as percentage· of total 
overall for 1987 through 1995. 

Table 3. Medication Error Types for 1987 Through 1995 

The frequency of a medication class being involved in an error varied with the 
type of error. Overdoses most commonly involved antimicrobials (32.3%), 
gastrointestinal agents (10.8%), cardiovascular agents (10.1 )f and hormonal 
agents (8.2%), v>lhile underdoses most commonly involved antibiotics (49.3 ), 
cardiovascular agents (12.9%), and vitamins, minerals, and electrolytes (5.1%), 
and al most involved antimicrobials (55.2%), opiates and 
narcotic analgesics (33.4 ), and nonsteroidal anti-inflarrunatory drugs (8.1%). 
Dosage for.m errors most coromanly involved cardiovascular age:--!ts (67 ) and 
xanthines (15.5%). Serious and severe errors (class A or B) were most frequently 
caused by prescribing a drug to \tIhich the patient had a documented allergy 
(45.2 ), overdose (26.3%), underdose (12.1%), and prescribing the wrong drug 
(5.5 ). 

Overall, the most common errors involved overdose antimicrobials (12 )f 
underdose of antimicrobials (9.4%), allergies to antimicrobials (8%), wrong 
dosage form for cardiovascular agents (6.8%), to opiates and narcotic 

(4.9%), overdose of gastrointestinal agent (4 ), overdose of 
cardiovascular agen~s (3.6%), overdose of vitamins, minerals, and electrolytes 
(3%), duplication of antimicrobia~ therapy (2.6 ), and underdose of cardiovascular 
agents (2.4%). 

The rate of prescribing errors per 1000 medication orders writ~en in 1995 
differed between prescribing service (P 

4. Prescribing error rates per 1000 medication orders written for 
each prescribing service in 1995. 

Table 4. Number of Errors and Percentage of Yearly Errors Associated vJith 
~ach Attending Service 
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Figure 5. Errors per 100 admissions (A) and per 1000 patient-days (B) for 
prescribing services for 1987 through 1995. Ob/Gyn indicates obstetrics and 
gynecology. 

The time of day orders were written could be determined in 9452 errors (84.5%) 
and 1833 serious errors (87.6%). The highest percentage of errant orders was 
written between noon and 4 PM, which was consistent with the highest percentage 
of orders being written during that period. The total and severe and serious 
error rate per 1000 medication orders written varied with the time of day (P 

The error rate per 1000 orders varied significantly by month (P 

Of the 500 errors reviewed for consistency of assigning severity ratings, all 
reviewers agreed on the ratings in 485 (97%). In 8 (54%) of the 15 errors for 
which disagreement occurred, reviewers considered the error to be of greater 
severity than that which was initially assigned. Two or more reviewers agreed on 
497 (99.5%) of the assigned error severity ratings. Agreement between reviewers 
as determined by kappa statis~ic (0.96, P 

COl-1LvJENT 

Our study tracked the frequency and characteristics of medication-prescribing 
errors during a 9-year period during which significant changes in the provision 
of medical care in hospitals occurred. The results demonstrate an increasing 
frequency of medication-prescribing errors detected during this period. Although 
all reported prescribing errors were averted prier to administration, these 
findings raise, concerns regarding the risk to patients for adverse drug events 
as a consequence of such errors. Changes in the provision and intensity of 
medical care provided in hospitals may have cont~ibu~ed to these findings. 

Medication errors, adverse events, and other drug-related problems are 
well-recognized causes of adverse patient outcomes in hospitalized and 
nonhospitalized patients. [1-7] The Harvard Medical Practice Study [1,2] 
reported medications to be the single most comrnon cause of adverse events in 
hospitalized patients, accounting for 19% of all such events. Adverse drug 
events occur in 6.5% of hospital admissions, [3] and 1% of patients suffer 
disabling injuries related to drugs. [1,2] Medication-prescribing errors and 
drug therapymanagernent errors and deficie~cies are well-recognized causes of 
preventable adverse drug events, accounting for half of all such events and 
potential adverse events in hospitals. [3,5-7,12-20J Additionally, errors occur 
outside the inpatient setting. A number of reports [21-23j have documented an 
error frequency of 15% to 18% for discharge prescriptions and that 38% of 
discharged patients receive at least 1 prescription containing an error. 
Medication-prescribing errors detected by community pharmacists occur at a rate 
of 1.4% to 3.2%, with more than 28% of such errors considered potentially 
harmful. [24] Studies have also revealed frequent drug-related problems in 
nursing home patients resulting from inappropriate prescribing. [25,26] 
Drug-related problems are estimated to result in as much as 5% to 10% of 
hospitalizations. [27J It is possible that a large portion of these admissions 
are the result of prescription errors and subsequent drug-related adverse 
events. 

CHARACTEHISTICS OF AVERTED PRESCRIBING ERRORS 

While no adverse events occurred because of the errors reported in this study, 
the characteristics of the errors (medications involved and types of errors) are 
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consistent with those medications and types of errors associated with eventual 

adverse patient outcomes [1-7,13,14,19,20] and support the concept that 

prescribing errors are a frequent and important contributor to preventable 

~dverse drug events. Dosing errors and prescribing medications to which the 

~atient was allergic were the most common types of errors found in this study 

and in a recent study (5] of adverse drug events. Likewise, antimicrobials, 

cardiovascular agents, and analgesics were found to be medication classes 

frequently associated with adverse drug events. [3,7J 


Both the type of errors and the drugs involved in errant orders remained 

relatively constant during the study period, simply increasing in numbers 

detected. This finding of repeatedly detecting similar errors is consistent with 

previous studies. [5,28J When changes in error patterns occurred, these changes 

were consistent with change in patient care practices. A progressive increase in 

errors involving cardiovascular agents and those involving dosage forms 

coincided with the rapid proliferation of sustained release (particularly 

cardiovascular agents) products after 1987. [29] Likel",ise, the reduction in the 

number of errors involving benzodiazepines coincided with reduced use of these 

agents following the implerrlentation of a triplicate prescription requirement for 

benzodiazepines in New York State. [30] When prescribing errors involved new 

drug therapies or regimens, these new errors occurred repeatedly, and often 

predictably. [31-37] Our experience suggests that a~ new drug therapies are 

introduced, errors that are either similar to those occurring with older agents 

or new types of errors resulting from unique characteristics of the drug therapy 

(ie, dose, route, frequency, name, or dosage form) will also occur with these 
agents. [10J As more patients are prescribed more medications, more errors will 
occuri fortunately, the consistency and frequent predictability in the types of 
errors detected suggest that educational, technological (particularly computerization), 
and organizational changes should be successful in reducing the frequency of 
common errors in prescribing. [31,32 ] 

The errors detected in this study are most likely a minimum estimate of the 

problem of prescribing errors and drug therapy management deficiencies. A lack 

~f adequate patient-specific information limits the ability of centralized staff 

pharmacists to ful evaluate the appropriateness of drug therapy for an 

individual patient. the limitations of error detection by pharmacists, 

studies of adverse drug events and errors using comprehensive chart review and 

staff interviews [3-5,7] report similar rates of prescribing errors. For 

consistency, we did not include prescribing errors detected by decentralized 

clinical who are more likely to identify drug-related problems 

because of greater access to information, nurses, and physicians, nor 

did we include errors detected by nurses, physicians, patients, or other health 

care providers. Other errors surely went undetected and unreported, and still 

other errors were detected only after an adverse event occurred and was 

investigated. 


FACTORS CONTRIBUTING TO PP£SCRIBING ERRORS 

A number of factors are likely contributors to the finding of increased 
medication-prescribing errors. One factor may be cha~ij~~'ln the provision of 
hospi:-ta-r-t:are. Wl th more adirllsslons and stlOn::ened l.engths of s l..ay (decreasing 
fram an average of 9.7 days in 1987 to 7.4 days in 1995, at the s~udy hospital), 
the intensity of medical care provided during eacn day of nospitalization is 
increased. The increased in~ensity of care is reflected by the 2-fold increase 
in the average number of medication orders per patient-day during the 9-year 
study period. The finding of an increase in the number of errors per medication 
order written is consistent with previous studies that found higher error rates 
to be associated with a higher number of medications being used. [4) The 
increase in errors occurring per patient-day provided is a result of an 
increased error rate combined with more medication orders for each patient per 
day. Increased medication error rates and number of medication orders per 
admission lead to the increased number of medication errors per patient 
3.c:!mitted. Greater intensity of care and increased medication use decreases the 
time available to prescribers to consider drug therapy issues prior to 
prescribing. Additionally, less time is available to ensure appropriate 
monitoring of therapy once initiated. POSSlbly, this leads to an increased risk 
forprescl :t15,J.ng"errors and inad::.St~3_~_e management. of drug therapy. 
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While external factors such as increased workload and intensity of care are 
recognizable contributors to errors, internal causes such as inadequate 
prescriber knowledge of medications and drug therapies, inadequate performance 
in managing drug therapy, failure to appreciate the potential consequences of 
prescribing errors, and performance errors and mental slips are also important 
contributors. [5,31 / 32] Likely contributors to increased error rates are the 
increasing number of new medications available to prescribers, the increased use 
of nontraditional routes of administration and dosage regimens, and increasingly 
complex drug regimens. [10,34-36] The Food and Drug Administration approved 
approximately 225 new medications and nume.J:.Q.llS_ new dosage f_orms and dosage 
regimens durin~ 198T~nrougn-I995. Additionally, novel, nonapproved uses of 
drugs may represent an even greater number of new or unusual therapies 
prescribers will encounter. It is difficult; if not impossible, for physicians 
to maintain a working kr:9.lrJledge of all the medications they will prescribe and 
monitor in hospltalized patients. Errors, from any cause, are also 
more likely to go unrecognized by prescribers because of a lack of knowledge 
required to recognize an errant order as being wrong or the presence of an 
adverse drug event. 

A possible factor contributing to the observed increase in errors was an 
increased awareness, expertise, and emphasis of the pharmacy staff in evaluating 
medication orders and patient characteristics following our initial findings in 
1987. This may have resulted in a greater effectiveness in detecting errors. 
Additionally, improved pharmacist detection of errors may have resulted in 
increased reliance of prescribers on the pharmacy to detect and avert their 
errors. However, this does not explain the sharp increase in errors detected in 
1992 and thereafter. 

IMPLICATIONS FOP. PREVENTION OF ADVEP.SE DRUG EVENTS 

Efforts to reduce the frequency of adverse drug events should focus on 
preventable causes of these events. Approximately 30% to 50% of all adverse drug 
events are preventable, and prescribing errors are by their very nature 
preventable. Since prescribing errors and suboptimal drug therapy management are 
responsible for the majority of preventable adverse events, [3-5,7,10,38-45] 
~argeting these errors should be a highly efficient method of reducing patient 
risk. Both knowledge and performance errors are likely to be amenable to 
organizational and institu~ional changes, including comput~rization, policy and 
procedure changes, environment improvements, increased standardization of care, 
workload and scheduling controls, and, in particular, the development of 
appropriate double-check mechanisms. [32J Technological advances, particularly 
computerization of medication ordering r should reduce the frequency of many, but 
not all, the types of prescribing errors reported in this study. [3-5,7,32,46-48J 
However, technological advances will not prevent all errors, and technological 
changes will themselves contribute to new types of errors when poorly designed, 
poorly implemented, or allowed to be circumvented. [49,50] 

Improving the availability of pharmacists, and overall ph~rmacy services, has 
been recommended to improve the use of medications, [3,5,10] and an association 
between the level of pharmacy services and reduced length of stay and mortality 
[51-54] has been demonstrated. Reduction in the number of adverse drug reactions 
through detection of prescribing errors, as reported in this study, is one 
possible contributor to these findings. Pharmaceutical firms and the Food and 
Drug Administration must more carefully consider drug product nomenclature, 
packaging, and promotion to reduce the chance for errors and to promote 
appropriate use. Pharmaceutical firms should proactively determine preventable 
causes of adverse events associated with their products and make appropriate 
changes in the product, packaging, labeling, and promotion. [31,44,45] Patients 
can reduce their risk for errors through appropriate and accurate communication 
with their health care providers concerning their medication history. Likewise, 
caregivers must more effectively provide information to the patient and family. 
Improved patient knolrJledge of medications and disease states will improve the 
chance that errors and adverse events are averted or minimized. 

Given the frequency and multiple causes of medication-prescribing errors, 
substantial reduction in the number of resultant adverse drug events will 
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require the implementation of a number of these recommendations. Given the high 

human and monetary cost of adverse drug events, [55,56] implementation of 

effective preventive measures should be considered a necessity. As the provision 

of medical care continues to evolve, the potential for increased risk to 

patients from iatrogenic causes must be evaluated and appropriate risk reduction 

mechanisms proactively implemented. 


A total of 11 186 medication-prescribing errors with potential to result in 

adverse patient effects were detected during 9 years. The rate of errors 

increased significantly during the study period and correlated with the 

increased number of admissions. The results were characterized by an increased 

occurrence of similar errors. New errors occurred as new medications and 

therapies were introduced. These findings raise concerns regarding an increasing 

risk to patients for adverse drug events as a result of prescribing errors. 

Changes in the provision of care to hospitalized patients possibly contributed 

to the increased frequency of error and further emphasize the need for improved 

efforts to reduce the risk of iatrogenic illness from medications. 


Accepted for publication January 2, 1997. 

We acknowledge the expertise and efforts of the staff pharmacists at Albany 

Medical Center, Albany, NY. 
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From: Saltiel, Emmanuel, Pharm. D. 
Sent: Tuesday, January 24, 2006 12:44 PM 
To: Group Pharmacy Pharmacist 
Subject: National PhaI111acist Shortage, an update 

FYI 

<http://www.medscape.com/viewarticle/521115> 

The Pharmacist Shortage: Where Do We Stand? 

Charlotte A. Kenreigh, PharmD; Linda Timm Wagner, PhannD 

Medscape Pharmacists. 2006;7( I) 

> A Changing Workforce 

Seven years ago, the first repotts of a significant pharmacist shortage 
began making the news. The shortage was attributed to an increased demand 
for pharmacists and an inability to meet that need. Today, the shortage 
persists even as the pharmacist's role in patient care has expanded far 
beyond the traditional drug-dispensing function. 

> 
> Professional organ izations have been 111 on itoring the pharmacist workforce 
> and studying related issues. The Pharmacy Manpower Project (PM P) was 
:> formed in 1989 to collect analyze, and distribute data on the supply of 
> licensed pharmacists and the demand for their services throughout the 
> United States. The PMP is a nonprofit corporation established by national 
> pharmacy groups to address workforce issues. By evaluating data from 
> monthly sLIl'veys of pharmacist employers, the coal ition produces the 
> Aggregate Demand Index (ADI);[I] a snapshot of the current demand for 
> pharmacists and how it has changed over time. National, regional, and 
> state demand indices are provided. The National Association of Chain Drug 
> Stores (NACDS)[2) and the American Society of Health-System Phannacists[3] 
> also track the supply and demand of pharmacists for their specific areas 
> of practice. 
> 
:> Several factors helped contribute to the pharmacist shortage: 
> unprecedented increases in the volume of prescriptions (more than a 300;() 
> increase from 1992 to 1999); growth in the population 65 years or older, 
> which uses a dispropOItionate!y high share of prescription drugs; greater 

https:/lwebnOlail.cshp.org/exchange/sravnan/lnbox/F\V:%2ONational%20Pharn1acist%20Sh... 1/25/2006 
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 administrative requirements for handling third-party payments, which 
 consume 10%-20% ofphu1111acists' time; and a decline in the number ot 
 applications to phannacy schools ill the late 1990s. which led to reduced 
 class sizes.[4] The downward enrollment trend has now been reversed and 
 the number of graduates has increased, but this has created a new problem 
 with the greater demand for pharmacy faculty to teach and mentor the 
 growing student population. 
 
 Using a conservative growth rate of 5% for outpatient prescription orders, 

>
>
>
>
>
>
>
:> 
> 
> 
> 
> 
> 
> 
> 

 researchers have calculated that the volume of prescriptions fiJled in 
 2020 would reach 7.2 billion.[5] The prediction of such historic growth 
 does not even renect the anticipated impact ofthe aging population, 
 making it possible that the prescription volume could actually exceed this 
 number. 
 
 The composition of the workforce and the nature of pharmacy practice have 
 also changed and impacted the shOliage. The majority of phal1nacists are 
now female~ according to studies, women tend to work 6% fewer hours per 
week on average.[5] This could further fuel the shortage. 

As the clinical role of pharmacists continues to evolve, the need for more 
pharmacists will continue to rise. Pharmacists are now expected to spend 
more time in face-to-face interactions with patients and with other 
healthcare workers. In addition, the impact of the new Medicare 
prescription benefit on the administrative time required to process 
payments has yet to be realized. 

What Has Been Done to Address the Shortage? 

Concerns about a phannacist shortage have been evident for more than a 
decade. In 1999, Congress mandated a study to explain and address the 
shortage,[6] conduding that simply increasing the number of students 
enrolled in pharmacy programs would not solve the shortage unless it was 

 accompanied by an increase in pharmacy faculty and an expansion of the 
educational system. Another important study in 2002 projected a shortfall 
of more than 150,000 pharmacists by 2020,[7J generating much discussion in 

 the media. 

The Pharmacy Education Aid Act of 2003 was introduced to help increase the 
supply of pharmacists and to increase the educational capacity of the 
nation's colleges of.pharmacy. This was the first time the profession 
received this much public attention, and pharmacy leaders hoped that the 

 Act would ease the shortage. The bill passed the Senate and was introduced 
 in the House of Representatives in late 2003. However, it never became law 
 and was cleared from the books after the end of the Congressional 
 session.[8] 
 
 As it became difficult to fill pharmacist positions across the country, 
 phannacist salaries rose sharply. This trend likely helped promote the 
profession and contributed to an increase in enrollments at pharmacy 
colleges. Enrollments in first professional degree programs for fait 2004 
were up 5.1 % fr0111 fall 2003, to a total of 43,908.[9] 

In fall 2004, 66.5% of enrollees in first professional degree programs 
were females, and almost 60% were white Americans.[9J An 
under-representation of minorities persists, and the percentage of the 
total enrollees actually decreased slightly· from 2003 to 2004. A total of 
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 8158 first professional degrees (4.8% baccalaureate, 95.2% PhannD) were 
 conferred in 2003-04. This reflects an 8.9% increase from 2002-03 and is 
 the highest number of first professional pharmacy degrees conferred in the 
 past decade since 1998.[9] 
 
 To meet expanding enrollments, as many as 10 new schools of pharmacy are 
 expected to open by the year 20 10, and current phal111acy programs are 
 ramping up to meet demand as well.[ I 0) Unfortunately, the ability ofthese 
 programs to effectively meet the need is somewhat hampered by a faculty 
 shortage and the ability to recruit and retain faculty. 
 
 Some of the pain associated with the pharmacist shortage has been 
 addressed by incorporating technological advances into practice sites to 
support the technical functions of tile dispensing process. In addition, 
the role of the phannacy technician has been expanded to give phamlacists 
more time to spend with patients and in review of more complex therapies. 

 These trends may also ease the strain of an increased prescription load on 
the ClIl1'ent medication use systell1~ but additional pharmacists will 

 continue to be needed. 

Pharmacy is not the only healthcare profession facing a shortage. Nursing 
is already experiencing a shortage that is expected to continue, and 
physician shortages also are anticipated. In Europe, where shortages have 
already emerged in all of the healthcare professions, increased 
collaboration among providers has blurred traditional professional 
roles.[ I !] Phannacists in the United States could see similar changes if 
these shortages persist. 

Many Positions Remain Unfilled 

> 

On the basis of the current AD! survey data,[ I ] a sol id majority of states 

(34) are stili experiencing some difficulty filling open posrtions for 
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 pha11l13cists. Balanced supply and demand is evident in only 16 states. In 
 fact, current survey results indicate that the majority of tile US 
population live in areas that report at least a moderately high difficulty 

 in filling pharmacist positions. 

 The American Society of Health-System Pharmacists (ASHP) conducted a 
survey in the slimmer of2005 via email. Although the response rate was 
 fairly low, the survey uncovered some interesting information.[3] The 
 average vacancy rate reported for pharmacist positions was 6.2%. This rate 
 renected an increase from 5% in 2004, but it is lower than the highest 
 rate recorded (8.90;() in 2000). The pharmaclst technician vacancy rate has 
 remained steady since 2002, and the current rate 3.9%. 
 
 Pharmacy directors were surveyed to determine their perceptions about the 
 availability of qualified staff for variolls pharmacy positions, including 
 manager, clinical coordinator, clinical specialist, entry-level and 
 experienced frontline pharmacists, and entry-level and experience pharmacy 
technicians, 
 
 With the exception of entry-level technicians, pharmacy directors 
indicated high unmet demand for all of the positions. The perception of 
extreme shOliage was highest for experienced frontline pharmacists; this 
number rose from 45% in 2004 to 54% in 2005. However, the number is lower 
than the peak in 2002 (67%). 
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 The perception of a shOJ1age in management candidates was especially high, 
 lip from 74% in 2004 to 84% in 2005. Pharmacy leaders have expressed 
 concern that a lack of quality managers could negatively impact the 
 profession. 
 
 The ASHP survey also found that the average length of time to hire a 
phalmacist has continued to increase, lasting on average about 6.5 months 

 in 2005, up from 5.3 in 2004. The average recruiting time was longer in 
rural settings than in suburban settings, at 8.2 months vs 5.6 months, 

 respectively. 
 
 Another survey, conducted by the National Association of Chain Drug Stores 
Foundation in the summer of 2005, revealed that about 59% of the CUI1'ent 
chain pharmacies participated in the survey.[2J A total of 5971 vacant 
phal111acist positions were reported (497 I full-time and 1000 part-time). 
That number was similar to the January 2005 rate, but higher than rates 
reponed since July 2002. The peak vacancy rate for this survey occurred 
in August 2001, with a total of 7743 open positions. It now appears that 
open positions are 011 the upward trend again, 
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Take-Home Message 

 
 The shortage of pharmacists continues to be an important issue for 
 healthcare. Current data suggest that there are not enough pharmacists to 
 meet demands. The silver lining in this situation is that students 
 enrolling in schools ofphal1118cy can expect many job opportunities upon 
 graduation for the next several years. Recruitment and retention of 
 pharmacy 111snagement and faculty remain significant challenges. lfpharmacy 
 is unable to meet the needs of patients, other healthcare workers could 
 step in and assume some of those roles: however, with sholiages continuing 
 in other healthcare fields as well, the gaps in patient care could 
 continue to grow. 
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Evaluating the accuracy of technicians 

and pharmacists in checking unit dose 


medication cassettes 

PETEH J. AMBHOSE, FHANK G . SAY A, LARRY T. LOVETT, SANDY TAN, 

DALE W. ADAMS, AND RITA SHANE 

The rapidly changing health care 
environment necessitates that 
health care organizations opti 

mize limited resources while improv
ing the quality of care provided. 
Medication-related complications 
cost the American health care system 
as much as $177 billion annually.l 
Pharmacist expertise in drug therapy 
has repeatedly demonstrated im
proved patient outcomes, fewer 
complications, and better control of 
the cost of medication use. 2•4 Howev
er, there currently is a critical short
age of pharmacists, as documented in 
the Department ofI-Iealth and Human 
SerVices report to Congress on the 
pharmacist workforce.s This shortage 
is especially acute in California, where 
the ratio of 58 pharmacists to 100,000 
people in the population is well below 
the national average of 71 pharmacists 
to 100,000 people in the population. 
In this same report, the Pharmacy 
Manpower Project Aggregate Demand 
Index for California indicated a high 

,. . . . ~','.~. ,: . ; . , '. ':-; 

Abstract: Theacwracy ratesofboard-
registered,pharma'cytechnlciama'nd 
pharmacists in checking unit dose riiedica-
tion cassette.sintne inpatienuettingat
two separate institutions were examined. 

Ce9ars;~Stnai<MedicaICenter ,and, Long 
Beach: Memorial MedicalCenterf,bothin 
Los Aqgeles 'county; petitioned theCalifor
nia State Boa,rdof Pharmacy 10 approve a 
waiver. ofthe'Calitorn ia ,eodeof Reg ula
tionsto conduct anexperimentaiprogram 
w compa~ethe accuracy ofun it dose med.I
cationc8ssettescheckedby pharmacists 

,with that ,ofcassettestheckedbytrained" 
.. certtfiedpharmacy' technicians. The 'study' " 
,consisted .ofthreepans:assessing pharma· 
cist baseline thecking,accuracy(Phase I), 
developing.a'techn.ician"tra-ir)ingprogram ,
andcertifyiflgtechnicianswho .cofl1plete
the d Idactlcanci practical traihing(Phase JI)/ 
,;mdevaluating'the ,accuracy "of'certified 
 technicians checking unit dose~medication 
cassettes as a daily function {Phase HI). 

"Twen!y~nipepharrTlacist~arl~ 41 tec~fli~ '
dans (3i6fwhom:werepnarmacylntern's), 
participated 'i~ the study. Df'the techniC; 
dans; ali41successfullyc:ompleted:rhe :01· 

: dactic andp radical trainin:9.;~9succes5f~Uy, :

completed the audits and became certified 
checkers,and2(including loftneinterns) 
did not complete the certification audits 
ecause th'ey were reassigned ,to another 
work~rea orha'dresigned . .ln PhaS~lli the 
qbserved accuracy rate and its' lower :confi
dence limit, exceeded the' predeteirn!ned' 
minlmum~equitement df99;EI%:for:~~erti~ , 

 fled. checker. The mecm':accuracy rates for 
technicia AS were. identical at the twainsti-, '" 
tutio~s (p:::: 'l.0).'Thedifferenceln;!Tl~an' 
,accuracyratesbe~~eenpharmaci5ts 
(99~S2%; '95%c6nfidencelnteiv~I[Ct) " 
99A4';'99.58%) and technidans.(99;B9%;' 

9,5% CI 99.87':"99;90%)was Sig~itlcant'(p< 
{WOO,'). 

Inpatient technicians who had been 
uainedandcertlfied lria close(y supervised 
rogram thatiricorpora~ed.qUality assur· 
ancemec~anisrns. could safely ardaccu- , 
ratr=lycheck unitdose'medication cassettes' 
filled by othertechnidans.,' 
 ' , ',' , ',' :,': : ,", .

tri~~~~~rms:Adminlstr~tion;;.DjS~en;irlg; 
D~'~gdistrlb~ti~ndy~teffls;Pe~s~~n~l,phar-"" 
n~fJ;P~ar=Tn~dst5, hospital; fl1artnacYlin.sti~ 
tutional;hosplt(lI;Profes5ionalc.ornpet~nc:~ , 
,ATn~He~lth~~ystPharm'.2002;::?9.P1Bis:-;; 
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level of demand for pharmacists. The 
current shortage of phannacists pos
es a significant challenge to provid
ing and maintaining the desired level 
of pharmaceutical care.6 

The importance of pharmacy 
technicians in ensuring the efficient 
operation of hospital pharmacies is 
widely recognized. By reassigning 
nondiscretionary drug distribution 
tasks to pharmacy technicians, phar
macists can be redeployed to prevent 
adverse drug events and ensure opti
mal medication use. In California, 
unit dose medication cassettes that 
are filled by pharmacy technicians 
must be checked by a pharmacist. 
Pharmacists spend one hour per day 
checking technician-filled medica
tion cassettes, which competes with 
the increasing demands on pharma
cists to provide clinical services and 
become more involved in medication 
safety initiatives, in addition to deal
ing with the increased complexity of 
hospitalized patients and the phar
macist shortage. Expanding the role 
of technicians by implementing a 
structured training program with 
ongOing quality assurance measures 
may ease the impact of the pharma
cist shortage through the judicious 
and appropriate use of skilled sup
port personnel and increase the time 
available to pharmaCists to perform 
clinical functions. 

Background 

In 1997 .. the California State 
Board of Pharmacy was petitioned to 
authorize board-registered pharma~ 
cy technicians to check unit dose cas
settes filled by other pharmacy tech
nicians in the inpatient environment. 
In response to strong opposition 
from some professional organiza
tions and community pharmacists, 
who were concerned that the exemp
tion could be expanded outside of 
the inpatient pharmacy environment 
and jeopardize pharmacist jobs, the 
board voted not to grant this peti
tion. However, the board did express 
a desire to receive additional ev!

denee to further evaluate allowing 
pharrn acy technicians to perform 
this function. Thus, Cedars-Sinaj 
Medical Center (CSMC) and Long 
Beach Memorial Medical Center 
(LBMMC) petitioned the board to 
grant a waiver of the California Code 
of Regulations to conduct an "exper
imental program" under the direc
tion of the University of California, 
San Francisco, School of Pharmacy, 
The purpose of the program was to 
compare the accuracy of unit dose 
medication cassettes checked by 
pharmacists with those checked by 
trained, registered pharmacy techni
cians in the inpatient setting. In May 
1998, the waiver was granted for the 
experimental program known as 
"Evaluating the Use of Board Regis
tered Pharmacy Technicians in a 
Unit-Dose Drug Distribution Sys
tern." The waiver was initially grant
ed through November 1, 2000, and 
was extended to December 2002 on 
the basis of data generated from this 
study, which was presented to the 
board in January 2001. 

CSMC is a gOO-bed, acute tertiary 
care hospital in Los AngeJes, Califor-: 
nia, and LBMMC is a 540-bed, acute 
tertiary care hospital in Long Beach. 
California. The unit dose drug distri
bution system used by CSMC and 
LBMMC is diagrammed in Figure 1. 
It should be emphasized that the 
process of filling and checking unit 
dose medication cassettes is preceded 
by the review and verification of all 
medication orders by a pharmacist. 
The pharmacist evaluates the appro
priateness of the medication, dose, 
dosage form, route of administration, 
and frequency in the order and screens 
for drug allergies, drug-drug interac
tions, and contraindications. Aphar
macist is also responsible for dis
pensing any initial medication doses 
needed before the regularly sched
uled unit dose cart distribution. 

Pharmacy technicians do not 
evaluate the accuracy and appropri
ateness of medication orders, Phar
macy technicians perform manipula

tive and nondiscretionary functions 
only under the supervision of phar
macists. When filling a medication 
cassette with unit dose medications, 
a technician reads a list of medica
tions (a "fi1l1ist") previously verified 
by a pharmacist, removes the unit 
dose medication from stock, and 
places it in a patient's cassette or 
medication drawer. Next, a "check
er" verifies the filled cassette against 
the fillUst to minimize the possibility 
of errors before the medications are 
sent to the nursing areas. In Califor
nia, only a pharmacist can check 
these unit dose cassettes, which ne
cessitated the waiver from the board 
of pharmacy to allow technicians to 
perform this function in this pro
gram. It should be noted that nurses 
also check the medication when re
moving it from a patient's cassette 
and confirm it with the medication 
administration record (also reviewed 
and approved by a pharmacist) be
fore administering the medication to 
the patient, in accordance with JOint 
Commission on Accreditation of 
Healthcare Organizations and Cali
fornia Department of Health Servic
es requirements. Thus, a medication 
is triple-checked before it is adminis
tered to a patient. 

This article describes the experi
mental program and the accuracy of 
trained technicians checking unit 
dose medication cassettes compared 
with that of pharmacists. 

Methods 
This study was conducted concur

rently at both CSMC and LBMMC 
and consisted of the following three 
phases, which were modeled from 

l3previous·studies7- : 

• 	 Phase I: Assessing the baseline accu
racy rate of pharmacists checking unit 
dose medication cassettes. 

• 	 Phase II: Developing a technician 
training program for checking unit 
dose cassettes and certifying techni
cians who successfully completed the 
training program, and 
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Figure 1. Diagram of the inpatient unit dose drug distribution system used at both Cedars
Sinai Medical Center and Long Beach Memorial Medical Center in normal practice and 
during the study. 

Prescriber writes 
......--------1 medication order 

Pharmacist dispenses 
)---------.1 enough doses until next 

routine distribution 

Patient's order is 
entered into the 

computer 

A technician Pharmacist or certified 
fills unit dose \ technician checks 

( medication )-----------;.j accuracy oj cassettes 
"drawers from and corrects any errors 
\ Ilillist 

I 
of 


Nurses retrieve and check 
medication against medication Medication cassettes 


are sent to nursing administration record before 
areas administering to patient 

• 	 Phase Ill: Evaluating the accuracy of' 

certified technicians checking unit 
dose medication cassettes by con

ducting quality assurance audits. 

Phase I began in June 1998 with 
the goa] of audIting a minimum of 
12,500 doses at each institution. Staff 
pharmacists checked all unit dose 
cassettes filled by technicians as was 
the pharmacists' normal routine 
during the day shift. They were aware 
that audits were being conducted. 
Study participants were selected on 
the basis of their normal work sched
ules, and no attempt was made to 
alter assignments. In addition to any 
spontaneous errors made by techni
cians filling the cassettes, artificial er
rors were randomly introduced by 
pharmacist "auditors" assigned to 
oversee the study process. Artificial 
errors were introduced at a rate of at 
least one error per 500 doses (0.2%) 
to coincide with a 99.8% minimum 
accuracy rate. 7 The pharmacist 
checkers documented and corrected 

any errors they detected. Subse
quently, the pharmacist auditor 
would audit and verify the accuracy 
of the pharmacist checker in detect
ing and correcting artifiCial and 
spontaneous filling errors for all dos~ 
es dispensed during the audit period. 
Spontaneous and artificial errors 
overlooked by the pharmacist check
ers were documented on an audit 
form and corrected by the pharma
cist auditors before the medication 
cassettes were distributed to the 
nursing stations. There were a total 
of three pharmacL'its at CSlv1C and 
five at LBMMe who were responsi
ble for introducing artificial errors 
and auditing the pharmaciSts. In all 
three phases of the study, an error 
was defined as a wrong drug, dose, 
quantity t or dosage form; expired 
medication: inaccurate concentra
tion; wrong patient's medication cas
sette: or missing drug. 

During Phase II of the program, 
the pharmacy services departments 
at CSMC and LEMMe collaborated 

on a training syllabus, qualifying ex
amination, and data collection 
forms, Technicians and pharmacy 
interns (employed and functioning 
as technicians) were eligible to be in
cluded in the study if they were regis
tered with the California State Board 
of Pharmacy and had at least six 
months of experience filling unit dose 
medication cassettes. They were then 
given didactic and practlcal training, 
in accordance with the approach used 
by the Minnesota Society of Hospital 
Pharmacists in a pilot project in which 
technicians were trained to check unit 
dose cassettes filled by other techni
cians. 7 The didactic component con
sisted of lectures on the unit dose 
process, proper packaging and repack
aging techniques, medication safety, 
and basic pharmaceutical calculations. 
The didactic training concluded with 
an examination. Technicians were re
quired to achieve a minimum passing 
score of 80% on the examination. 
The practical training included ob
serving a pharmacist checking unit 
dose cassettes and actual hands-on 
experience. After successful comple
tion of the didactic and practical 
training, the technicians were audit 
ed for accuracy in checking unit dose 
cassettes for at least 3500 consecutive 
doses. Artificial errors, as described 
for Phase I of the program, were also 
introduced in this process. The au
dits were conducted by the same 
pharmacist auditors as in Phase 1. To 
become a certifled technician check
er in this program, an overall ~
cy rate of at least 99.8% was reqUired. 
This phase of the study began in June 
1998 and was continued as new tech
nicians were trained and included in 
the program. 

Phase III began in April 1999. In 
this phase, certified technician 
checkers were responsible for check
ing unit dose medication cassettes as 
a daily activity while under the su
pervision of a phannacist. Monthly 
quality assurance audits of at least 
500 doses were conducted for each 
certified technician checker. using 
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the same procedure of introducing 
random artificial errors as previously 
described. Accuracy was to be main
tained at 99.8% or higher. If a certi
fied technician checker failed a 
monthly audit, the audit was to be 
repeated within 30 days. If the tech
nician failed the second audit, the 
technician would be removed from 
the checking position until he or she 
was retrained and recertified. If a cer
tified technician checker did not per
form this function for more than 
three months, an audit would be 
conducted when the technician re
started checking medication cas
settes. If a technician had not 
checked cassettes for more than six 
months, recertification was required. 

In January 2000, the board ap
proved the following requested 
amendment to the program: "In 
Phase III of the study, a monthly au
dit will be conducted for 3"months, 
and if the accuracy rate meets or ex
ceeds the minimum target of 99,8% 
for three consecutive audits, future 
audits will be conducted quarterly 
thereafter for that technician. Tech
nicians failing a quarterly audit will 
have to pass three consecutiv'e 
monthly audits before resuming 
quarterly audits." The amendme"nt 
had been requested by CSMC and 
LBMMC, since no certified techni
cian had failed a monthly audit. 

Error rates were calculated as the 
number of errors discovered by the 
auditors divided by the total number 
of unit doses audited. The accuracy 
rate was defined as one minus the 
error rate, which was then converted 
to a percentage. The 95% confidence 
intervals for these rates and p values 
for comparing the pharmacist and 
technician checkers were computed 
using SAS, version 6.12 (SAS Insti 
tute, Cary, NC). An additional analy
sis was conducted to ensure that wide 
variation in accuracy rates among in
dividual technicians did not exist, 
since this could result in a favorable 
mean accuracy rate and mask the 
performance of one or more techni

cians who performed below the es
tablished goal of 99.8%. Mixed
effects logistic regression models 
with a random-checker effect were 
used to confirm the results. 

Results 

Twenty-nine pharmacists (15 at 
CSMC, 14 at LBMMC) participated 
in Phase I of the study to supply base~ 
11ne data of the checking accuracy of 
pharmacists. A total of 41 technicians 
(24 at CSMC, 16 at LBIvlMC, and 1 
working at both), three of whom were 
interns, participated in Phase II of the 
study. An 41 technicians successfully 
completed the didactic training, 39 
successfully completed the audits 
and became certified checkers for 
Phase III, and 2 technicians (includ
ing 1 of the interns) did not complete 
the certification audits because they 
were reassigned or had resigned. 

Table 1 lists the combined-institution 
accuracy rates of pharmaCist and 
technician checkers in Phase I and II, 
respectively. For technicians, both 
the observed average accuracy rate 
and its lower confidence limit ex
ceeded the minimum requirement of 
99.8% for a certified checker. The 
difference in accuracy rates between 
phannacists and technicians was sig
nifkant CjJ< 0.0001). Interestingly, the 
mean accuracy rates for technicians 
were identical at the two institUtions (p 
::: 1.0). The two pharmacy interns had 
accuracy rates of 99.89% and 99.97%. 
One technician had an accuracy rate of 
"99.75%, which was just below the tar
get rate, and subsequently met the 
minimum requirement and became 
certifIed after the next audit 

Table 1. 

In Phase III, all certified techni
cians at both institutions maintained 
a minimum accuracy of 99.8% dur
ing their monthly and quarterly au
dits, Phase III began in April 1999; 
through December 2001. no certified 
technician checker had failed any 
quality assurance audits. However. 
some technicians were removed 
from the list of certified checkers 
during the study period because of 
work reassignments or other non
study-related issues. The board of 
pharmacy was continually updated 
on the names of certified technlcian 
checkers in the semiannual reports 
submitted. 

Discussion 

The proposition of allowing 
trained technicians to checl< unit 
dose medication cassettes filled by 
other technicians has been hotly de
bated in California in the past decade 
(appendix). This study's results ap
pear to support the ability of wen" 
trained technicians to accurately 
check unit dose medications. 

Several studies have been pub
lished evaluating the accuracy of 
pharmacy technicians in checking 
other technicians in a unit dose med
ication fill system.7--I3 Our results cor
roborate the findings from these 
studies; in fact, we observed a higher 
accuracy rate for technicians than for 
pharmacists (p < 0.0001). The boards 
of pharmacy in Kansas, Minnesota, 
and Washington currently allow tech
nicians to check unit dose medication 
cassettes filled by other technicians. In 
addition, the American Society of 
Health-System Pharmacists and the 

Accuracy of Pharmacists and Technicians in Checking Unit Dose 
Medication Cassettes 

No. No. Doses Mean 95% Confidence 
Checker Participants Checked Accuracy Rate{%)' Interval (%) 

Pharmacists 29 35,829 99.52 99.44-99.58 

Techniciansb 39 161,740 99.87-99.90
.Jm 
'The diffenmce in accuracy rates between pharmacists and technicians is significant Ip <0.0001 ), using mixed

effects logistic regression models. 
'Includes two pharmacy Interns whowere employed and functioning as technicians. 
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California Society of Health-System 
Phannacists (professional policy 9801, 
October 1998)· support the role of the 
technician in checking unit dose medi
cation cassettes. 

The expanslon of the technician's 
role has been shown to increase 
pharmacists' productivity. 14 We esti
mated that pharmacists at each insti
tution spent approximate1y one hour 
per day per pharmacist checking unit 
dose medication cassettes before the 
program was implemented. In this 
experimental program, the pharma
cists were able to use this additional 
time to e)...'}Jand clinical services and 
respond to drug therapy-related re
quests from physicians, such as dos
ing recommendations. The training 
and auditing of technicians for 
checking medication cassettes are 
centralized and carried out by the 
technician supervisor, who is under 
the direction of a pharmacist manag
er. By centralizing this responsibility, 
decentralized pharmacists gain addi
tional time for direct patient care ac
tivities. Also, pharmacists at both in
stitutions have reported an increase 
in job satisfaction after implement
ing the experimental program. 

When evaluating the study results, 
some limitations should be acknowl
edged. The pharmacist checkers se
lected to determine the baseline ac
curacy rate of checking unit dose 
medication cassettes were those who 
happened to be staffing the inpatient 
areas on the dates that the audits 
were performed. Neither the phar
macist checkers nor the dates of the 
audits were randomized. The phar
macists and the technicians were 

cognizant of the study, aLthough they 
did not necessarily know when au
dits were to be conducted. Artificial 
errors introduced were not random
Ized using a random numbers table 
but were based on the judgment of 
the pharmacist auditors who at
tempted to introduce a variety of dif
ferent errors. The auditors at each 
institution introduced errors inde
pendently. In addition, the severity 
of errors was not defined in the 
study; therefore, this information 
was not inc! uded in the results. 

The results of this study were pre
sented to the California State Board 
of Pharmacy, which is now reconsid
ering allowing technicians to check 
unit dose cassettes filled by other 
technicians in the inpatient setting, 
under the same conditions of this 
study. The waiver for this study ex
pires in December 2002. Until state 
regulations are changed or the expi
ration date is reached, both institu
tions will continue to gather data 
from the quarterly audits. 

Conclusion 
In this study, we concluded that 

pharmacy technicians who had been 
trained and certified in a closely su
pervised program that incorporates· 
quality assurance mechanisms could 
safely and accurately check unit dose 
medkation cassettes flllec1 by other 
technicians. 
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Appendix-History of California state regulations allowing technicians to check unit dose medication cassettes filied by other 
technicians 

fur State RggulaOQn 

Before 1993 Acute care hDspitals In California were permitted to allow technicians to check the accuracy of 
technician-filled inpntiem unit dose medication cassettes, undel' chart order exemption in the phar
macy regulations, 

1993 The use of inpatient pharmacy technicians to check technicians filling unit dose cassettes was deemed 
unacceptable by the CalifornIa State Board of Pharmacy, as evidenced by the [ollowing correspon
dence provided to the California Association of Hospital and Health Systems: "Please note the law 
does not authorize a technician to check another technician. While a technician may check another 
technician, t.he fmal check must always be done by a pharmaciSt," 

Continued on next page 
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Appendix-History of California state regulations allowing technicians to check unit dose medication cassettes filled by other 
technicians (continued) 

fur Slat!: R!!gulation 

1994 The Hospital Pharmacy Committee of the California State Board of Pharmacy proposed draft lan
guage to add a sectlon to the Callfornia Code of Regulation (CCRr 717) to allow pharmacy technicians 
to check the work of other pharmacy technicians In connection with filling unit dose medJcation 
cassettes for patients whose orders had been previously reviewed by a pharmacist. 

1995 This draft language was presented In May at a board of pharmacy informational hearing, 

1996 1n June, as a result of failure to reach agreement over the proposed language, the board developed a 
technician committee, Tills committee was charged to evaluate the enUre pharmacy technician pro
gram including changes necessary to improve the program, discuss and plan for future changes and 
roles of technicians, and pursue any statute or regulatory changes necessary to accommodate these 
practices. 

The committee. in an October report to the board. recommended several potential changes Including 
asking the board to consider allowing technicians to check the work of other technicians for unit dose 
medication cassette filling under a waiver system that included specific provisions (e,g" functions), In 
response to this report. the board of pharmacy voted to move forward with regulatory action to allow 
technicians to check the accuracy of technicians' work In !l unit dose medication cassette fill system. 
DurIng this time, the board of pharmacy began to enforce the California Code of Regulations relating 
to the use of technicians for checking of unlt dose medication cassettes and required faclllties to 
discontinue the practice, 

j997 In May. responding to requests from multiple health systems and the Californio SOciety of I-lealth
System Pharmacists, the board of pharmacy gave notice 0[" its intent [0 amend regulations to allow 
technician checking of technician-filled unit dose mcdicClUon cassettes. 

Alllnterested parties were provided an opportunity to provide oral testimony at the proposal hearing 
in july. At Lhat time, the board of pharmacy did not approve moving forward with the amended 
regulations. ln response to the many delays In reaching consensus to change CLIITent regulations. 
representatives from LBMMC and CSMC developed the proposal in collaboration with the University 
of Colifornia, San Francisco, School or Pharmacy to perform a study in order to provide the board 
with objective data. 

1998 On May 27. the board granted the requested waiver of the Callfornla Code of Regulations to conduct 
the "experimental program." The waiver was inJtlally granted until November 1. 2000, However. the 
waiver was subsequently extended until February 1,2001. 

2001 In January, having reviewed the results of this study, the board extended the waiver uoW December 
2002. 
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White Paper on Pharmacy Technicians 2002: 

Needed Changes Can No Long~r Wait 


Introduction 

The counting alld pouring now offen alleged to be 
the pharmacist's Chief occupation will in time be 
done hv technicians and evenlually by awomation. 
The pharmacist of tomorrow will fUI1c1ion by rea
son afwhal he knows. increasing the elficiency and 
safety of drug therapy aIld working as a specialist 
in his own righI. It is in this direction that pharma
ceurical education must evolve without delay. 

-Linwood P. Tice, D.Se., 
Dean, Philadelphia College of 
Phannacy and Science (1966) I 

Health care and the profession of phannacy have changed 
enOlmous!y since Dr. Tice articulmed this vision more than 35 
years ago. The role of the pharmacy technician has like-wise 
undergone substantial change. Technicians have increased in 
number. They may access a wide array of training opportuni
ties, some of which are fonnal academic programs that have 
eamed national accreditation. Technicians may now seek vol
untary national certification as a means lo demonstra.te their 
knO\~;ledge and skins. State boards of pharmacy are increas
ingly recognizing technicians in their phannacy practice acts. 

Nonetheless, Dr. Tice' vision remains unrealized. 
Although pharmacy technicians are employed in all phar
macy practice settings, their qualifications, knowledge, and 
re~ponsibilities are markedly diverse. Their scope of prac
tice has not been sufficiently examined. Basic competencies 
have not been articulated. Standards for technician training 
programs are not widely adopted. Board regulations govern
ing technicians vary substantially from state to stale. 

lis there a way [0 bring greater uniformity in techni
cian competencies, education, training, and regulation while 
ensuring that the technician work force remains sufficiently 
diverse to meet the needs and expectations of a broad range 
of practice settings? This is the question tbat continues to 
face the profession of pharmacy today as it seeks to fulfill its 
mission to help people make the best use of medications. 

The purpose of this paper is to set forth the issues thal 
must be resolved to promote the development of a strong and 
competent phmmacy technician work force. Helping phanna
cists to fulfill their potential as providers of phrumaceutical 
care would be one of many positive outcomes of such a de
velopment. The paper begins with a description of the evolu
tion of the role of pharmacy technicians and of their slatus in 
the work force todav. The next section sets fOlth a rationale 
for building a strong phannacy technician work force. The 
paper then turns Lo three issues that are key to realizing lhe 
phannacy technician' potenlial: (1) education and training, 
(2) accreditation of training institutions and programs, and 
(3) certification. Issues relating to state regulation of pharmacy 
technicians are then discussed. The paper concludes with a 
ealt to action Emd a summary of major issues to be resolved. 

Manv of the issues discussed in this report were origi
nally detai-led in a white paper developed by the American 
PharmaceUlical Association (APhA) and the Amelican 

Society of Health-System Pharmacists (ASHP), which was 
published in 1996,2 For this reason, this paper focuses pri
mari1y on events that have occurred since that time. Other 
sources used in the preparation of this paper include Institute 
of Medicine (lOM) reports,3.4 report to the U.S. Congress on 
the phatmacy work force,S and input from professional as
sociations representing pharmacists and technicians as weB 
as from educators, regulators, and consumers. 

The Pharmacy Technician: 

Past to Present 


A pharmacy technician is "an individual working in a phar
macy rsetting1 who, under the supervision of u licensed 
phannacist, assists in pharmacy activities that do not require 
the professional judgment of u pharmacisL,,6 The technician 
is part of a larger caLegory of "supportive personnel," a tenn 
used to describe all non-pharmacist phannacy personnel.? 

There have been a number of positive developments 
affecting phannacy technicians in the past decade, including 
national certification, the development of a model curriculum 
for pharmacy technician training, and greater recognition of 
phannacy technicians in state pharmacy praclice acts. The role 
of the pharmacy technician has become increasingly well de
fined in both hospital and community settings. Technicians have 
gained greater acceptance from pharmacists, and their numbers 
and responsibilities are expandillg.~-J J They are staJting to playa 
role in the governance of state pharmacy associations and state 
boards of phannacy. Yet more needs [0 be done. There is still 
marked diversity in the requirements for entry into the phar
macy technician work force, in the way in which technicians 
are ~ducated and trained, in the knowledge and skills they bring 
to the workplace, and in the titles tlley hold and tile functions 
they perfOITI1. 11.13 absence of unifonn nmionallmining standards 
further complicates the picture. Because of factors such as these, 
phannacists and other health professionals, as well as the public 
at large, have varying degrees of understanding and acceptance 
of pharmacy technicians and their role in health care deliveI)/. 

An awareness of developments relevant to phannacy 
technical personnel over the last several decades is essen
tial to any discussion of issues related to current and future 
phannac;' technicians.I~.15 Policy statements of a number of 
national phannacy associations are listed in the appendix. A 
summary of key events of the past half century follows. 

J950s-J990s. Beginning in the late 1950s, hospital phar
macy and ASHP took the lead in advocating the use of phar
macy technicians (although the lenn "phannacy technician'
had not yet come into use), in developing technician training 
prograJ;s. and in calling for changes needed to ensure that 
the role of technicians was appropriately articulated in state 
laws and regulations. Hi Among the initial objectives was to 

make a distinction between tasks to be perfOlmed by profes
sional and nonprofessional staff in hospital and community 
settings. This was largely accomplished by 1969. 14 

,17 

in the community pharmacy sector, chain pharma
cies supported the use of pharmacy technicians and favored 
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on-tile-job r.raining. By contrast, the National Association 
of Retail Druggists (NARD, now the National Community 
Phannacist Association [NCPAl), in 1974, stated its opposi
tion to the use of technkians and other "subprofessionals of 
limited training" out of concern for public safety.14 

Largely because of its origins, technician practice was 
initially better defined and standardized in hospitals than in 
community phannacies. As the need for technicians in both 
settings became increasingly apparent., however, many phar
macists and pharmacy educators began to call for collabora
tive discussions and greater standardization on a number of 
issues related to pharmacy technicians, and in recent years, 
progress has been made toward this goal. 

The Pharmacl' Technician Work Force Today. Based 
on Phannacv ~ Technician Certification Board (PTCB) 
and Bureau ~f Labor Statistics (BLS) estimates, there are 
as many as 150,000 pharmacy technicians in the United 
States.8:1 R This is a significant increase over the 1996 esti
mate of 150,000.1 BLS predicts that pharmacy technician 
employment wi11 grow by 36% or more between 2000 and 
2010. 8 This percentage of growth is "much faster than the 
average for all occupations," but in line with a majority of 
other supportive personnel in the health care sector. 

Phannacy technicians work in i.l wide variery of set
tings, includi~g community phanlli.lcies (approximately 
700/0 of the total work force), hospitals and health systems 
(approximately 20%), long-tenn-care facilities, home health 
care agencies, clinic pharmacies, mail-order pharmacies, 
pharmaceutical wholesalers, managed care organizations, 
healtll insurunce companies, and medical computer soflwure 
companies.F. The 2001 Schering Report found that 9 OUl of 
J 0 community phannacies employ pharmacy technicians. 1O 

Recent studies conducted in acute care settings indicate that 
this figure is nearly J00% . for the hospital sector.l~ 

What functions do technicians perform? Their primary 
function tocllJy, as in decades past, is to assist with the dispens
ing of prescriptions. A 1999 National Association of Chain 
Drug Stores (NACDS}!Arthur Andersen study reveaJed that, 
in a chain-phannacy setting, pharmacy rechnicians' lime was 
spent on dispensing (76%), pharmacy administration (3%), in
ventory management (1 J %), disease management « J%), and 
miscellaneous activities, including insurance-related inquiries 
(I0%}.2! Surveys conducted by PTCB have yielded similar 
results. J8

•
21 The nature of dispensing activities may be diffei'

ent in a hospital than in a community phannacy. In hospitals, 
technicians may perform additional specialized tasks, such as 
preparing total parenteral nutrition solutions, intravenous ad
mixtures, and medications used in clinical investigations and 
participating in nursing-unit inspections. 22 

In the past, pharmacists have traditionally been re
luctant to delegate even their more routine work to techni
cians. 14 The 200 I Schering Report concluded that, in the 
past five years, pharmacists have become more receptive 
to pharmacy technicians. Indeed, much has changed in the 
scope of potential practice activities for pharmacy techni
cians and phannucy's perception of the significant role tech
nicians might play. 10,22 New roles for phamlacy technicians 
continue to emerge as a result of practice innovation and new 
technologies. Y. J 1 Despi te their expanded responsibilities, 
many technicians believe that they can do more. For exam
ple, ~ne study reported that 85% of technicians employed in 
chain phamlacies, compared with 58'};:' of those working in 

independent phannacies, felt that their knowledge and skills 
. d h . -t t 10were bemg use to t e maXImum ex en . 

Pharmacy Technicians: The Rationale 

Several developments in health care as a whole, and in phar
macy in particular, have combined to create an increasing 
demand for pharmacy technicians. Three of significant im
portance are the phannacist work force shortage, the mo
mentum for pharmaceutical care, and increased concern 
about safe medication use. 

Pharmacist Work Force Short.age. 1n 1995,' a report by the 
Pew Health Professions Commission predicted that automa
tion and centralization of services would reduce the need for 
pharmacists and that the supply of these professionals would 
soon exceed demand. 23 The predicted oversupply has failed to 
materialize; in fact, there is now a nationai shortage of phar
macists. A 2000 report of the federal Health Resources and 
Services Administration (HRSA) stated, "While the overall 
supply of pharmacists has increased in the past decade, there 
has been an unprecedented demand for phannacists and phar
maceutical care services, which has not been met by the cur
rentlv available supply.":; The work force shortage is affect
ing ~Il phannacy seClOrs. Ongoing studies (by the Phannacy 
Manpower Project and others) indicate that the phannacy per

. . M 
sonnel shormges will not be solved m the short tenn. 

For pharmacy practitioners, the results of the work 
force shortage are clear: more work must be done wi th fewer 
phunnacisl staff. Between J 990 and 1999, the number of pre
scriptions dispensed in ambulacory care settings increased 
bv 44%, while the number of active pharmacists per 100,000 
p~op1e. increased by only about 5%5 Chain pharmacists now 
fill an average of 86 prescriptions during a normal shift-a 
54% increase since 1993.25 NACDS and IMS HEALTH es
timate thut. between 1999 and 2004, the number of prescrip
tions will increase by 36% while the number of pharmacists 
\vill increase by only 4.5% (Figure J).26 

Faced with greater numbers of prescriptions to dis
pense, phannacists have less lime to counsel patients. 
Working conditions and Rchedules have deteriorated, and 
job-related stress has risen.1O Professional satisfaction has 
diminished. Perhaps most ominous, fatigue and overwork 
increase the potential for medication erton;.5.27 

increased use of technicians is one obvious way of reduc
ing workload pressures and freeing phmmacists to spend more 
time with patients. A white paper issued in J999 by APhA 
NACDS, and NCPA emphasized the need for augmenting the 
phannacist's resources through the appropriate use of pharmacy 
technicians and the enhanced use of technology?~ 

The situation in phannacy is not unique. A report from 
the 10M concluded that the health care system, as currently 
structured, does not make the best use of its resources. 4 

Broader use of pharmacy technicians, in itself, will not solve 
the pharmacist work force crisis. It would ensure, however, 
that the profession makes better use of existing resources. 

Mome1ltum for Pharmaceutical Care, More than a decade 
ago, Hepler and Strand29 expressed the societal need for 
phannaceuticlli care. Since that time, the concept has been 
refined, and its impact on the health care system and palien! 
care has been documented. Studies have shown that phar
maceutical care can improve patient outcomes. reduce the 
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Figure 1. Community prescriptions and phannacist~, 1992-2005. Rx == prescriptions, RPh (FIE) =registered pharmacist (full-time equivalent). 
Reprinted, with permission, from reference 26. 
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:n Nonetheless, other studies indicate that pharmacists 
continue to spend much of their time performing routine 
product-handling funcrions. 19 20

• Widespread implementa
tion of phan113CeUlical care, a goal for the entire profession, 
has been diflicult to achieve thus far. 

Technicians are instrumental to the advancement of 
phannaceutical care. As Strand34

,.35 suggested, prerequisites 
to successful impiememation of phamli.lceutical care include 
enthusiastic phmmacists, pharmacy supportive personnel 
willing to work in a phan11acy where dispensing is done by 
technicians rather than phannacists, and a different rnindset 
i.e., the. pharmacist will no longer be expected to "count and 
pour" but to care for patients. 

In other words, implementation of phannaceuticaJ care 
requires a fundamental change in the way phal1nacies operate. 
Pharmacists must relinquish routine product-handling functions 
to competent technicians and technology. This is a difficult shift 
for many pharmacists to make, and pharmacists may need 
guidance 011 how to do it. For example, they may need train
ing in how to work effectively with technicians. Recognizing 
this need, some practice sites have developed successful practice 
models of phannacy technicians working with pharmacists to 
improve patient care. Several of these sites have been recognized 
through PTCB's "Innovations in Pharmaceutical Cme Award.,,:16 

Safe Medication Use. Used inappropriately, medications 
may cause unnecessary suffering, increased health care ex
penditures, patient harm, or even death.:\) ErnSl and Grizzle37 

estimated that the total cost of drug-related morbidity and 
monality in the ambulatory care setting in 2000 was more 
than $177 billion-more than the cost of the medications 
themselves. They stressed the urgent need for strategies to 
prevent drug-related morbidity and mortality. 

The problems associated with inappropriate medica
tiOll use have received broad publicity in recent years. For 
example, To Err Is Human: Building a Saler Health System 
drew attention to medical errors.] it criticized the silence that 

t.OO orlen surrounds the issue. Many members of the public 
were shocked to realize that the system in which they place 
so much trust was far from perfect. 

Sometimes pharmacists have been implicated in medica
tion errors. Technicians, too, have not escaped culpabilit:y:~&-43 
Several studies, most of which were performed ill hospitals, 
have, however, demonstrated that appropriately trained and 
supervised pharmacy technicians can have a posi6ve effect on 
equalizing the disnibutive workload, reducing medication er
rors. allowing more rime for clinical pharmacy practice, and 
checking the work of mher technical personnel.44

.45 One study 
found that pharmacy technicians, when specially trained for the 
purpose, were as accurate as phannacisL'i in checking for dil'
pensing errors.4(, The United States Phannacopeia Medication 
En'ors Reponing Progmm (USPMERP) has noted the contribu
tions that phannacy technicians can make to medication error 
prevention through their involvement in inventory management 
(e.g., identifying problems reiating to "look-alike" labeling and 
packaging).47 USPMERP also affmns that a "team approach" 
and "proactive attitudes" ofpbatmacists and technicians are im
ponant elements in reducing medication errors. The National 
Coordinating Council for Medication Error Reporting and 
Prevention advocates that a series of checks be established to 
assess the accurucy of the dispensing process and chat, when
ever possible, an independent check by a second individual (not 
necessarily a pharmacist) should be made.4B 

Reports such as these can for an expanded role for 
pharmacy technicians in a much-needed, systematic ap
proach to medication en'or prevention. 

Preparing Pharmacy Technicians 
for Practice 

Historical Oven1ieH'. Originally. all phannacy technicians 
received infommL on-the-job training. The majority of phar
macy technicians are probably still trained this wayH.I!l4<J..50 

Nevertheless, formal training programs, some, of which are 
provided at the work site, are becoming more widespread. As 
state regulations, medications, record-keeping, and insurance 
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requirement') have become more complex, there has been a 
move toward more formal programs.51 Some employers have 
found that formal tmining improves staff retention and job 5al

isfaction. I8.52- Another advantage of a formal training program 
is that it can confer a sense of vocational identity. 49 

Fonnul b'aining programs for pharrTlllcy technicians are 
not new; they were introduced in the armed forces in the early 
1940s, and more stlUctured progmms were developed by the 
militmy in 1958. In the late 1960s, the Department of Health, 
Education, and Welfare recommended the development of 
"phannacist aide" cun'icula in junior colleges and other educa
tional institutions. 14 The first formal hospital-based technician 
training program was initiated around this time. Trdining pro
grams proliferated in the 1970s as the profession sought to meet 
the need for a differentiated pharmacy work force.53 Many of 
these programs were established in response to requests from 
hospital phamlucy administrators: at that time there was little 
interest in fonnally trained technicians in community phanna
des who continued to train technicians on the job.54 

In the J980s, ASHP issued training guidelines intended 
to help hospital pharmacists develop their own training pro
grams. 7 ASHP recommended minimum entry requirements 
for trainees and a competency evaluation that included writ
ten, oral, and practical components. The guidelines were 
used not only by hospitals but by vocational schools and 
community colleges that wanted to develop certificate and 
associate degree programs. 4\) 

Acknowledging the importance of a common body of 
core knowledge and skills for aH pharmacy technicians that 
would complement site-specific training. NACDS and NCPA 
developed a Lraining manual, arranged into nine instructional 
sections and a reference section. 55 Each section has learn
ing objectives, self-assessment questions, and competency 
assessment for the supervising pharmacist to complete. The 
manual focuses on the practical, legal, and procedural a<;
pects of dispensing prescriptions, sterile-product compound
ing, patient interaction, and reimbursement systems. APhA 
and ASHP also produce technician training manuals and re
source materials for pharmacy techllicians ..~()·6o 

To date, most programs have refeHed to the "training" 
rather tl1an the "education" of pbannacy technicians. Further 
discussion of the need for clarification of the education and 
training needs of pharmacy technicians is provided below, 

Academic Training Programs. In 2002, approximately 247 
schools and training institutions in 42 states offered a range of 
credentials, including associate degrees, diplomas, and certHi
cates, to pharmacy techl1ici~ms. The military also continues to 
provide fonnal trdining programs for phannacy technicians. 

Forma! technician training programs differ in maJ1Y re
spects, one of which is length. The Accrediling Commission 
(~r Career Schools and Colleges of Technology School 
Directory lists 36 "pharmacy" programsY These programs 
vary inlenglh from 540 to 2145 cOnLact hOllrs (24-87 weeks), 
with a median of 970 hours. ASHP, which accredits tech
nician training programs, requires that programs have a 
minimum of 600 contuct hours and a minimum duration of 
15 weeks. 61 The Pharmacy Technicians Educators Council 
(PTEC) , un association representing pharmacy technician 
educators, supports the ASHP minimum requirements,6~ 

The minimum acceptable length of the program is a 
mauer of debate. Some pharmacy technician educators de
plore a move withill the education system to get people into 

the work force quickly. They believe that the phannacy pro
fession should make it clear that, while work force shortages 
and the needs of the marketplace are impOltant consider
ations, rapid-training strategies do not seem appropriate for 
health care personnel whose activities directly affect the safe 
and effective use of medications. 51 There should be a clear 
relationShip between the nature and intensity of education, 
training, and the scope of practice. 

Entrance requirements for training programs also vary. 
Some have expressed concem that a substantial number of 
trainees may lack the necessary basic skills and aptitude to 
perform the functions expected of technicians,5) The fact 
that about 30% of a certified phannacy technician's time is 
spent perfomling tasks that require mathematical calcula
tions reinforces the importance of suitably qualified training 
applicants. 21 ASHP acknowledged the need for minimum 
qualifications for training program applicants more than 20 
years ago, but the issue continues to be a matter of debate. 7 

Progress Toward Sln.lldardization: The Model Curriculum. 
The absence of national training standards and the resultant 
variations in program content, length, and quality are barri
ers to the development of a strong technician work force. 
The problem is not unique to pham1ucy technician training; 
other occupations in the health care sector also lack national 
st.andards. Nonetheless, it is ironic thal persons in. certain 
other occupations whose services have far less impact on 
pub1ic safety than do those of phannacy technicians (e.g., 
barbers and cosmet.ologists) have training programs that, on 
average, are longer and less diverse than are phannacy tech
nician programs.6J Rellecting a common sentiment on this 
issue. a 199Y PTEC survey concluded that "Expansion of the 
role of phannacy technicians must be in tandem with standard
izing training and establishment of competencies. lncreased 
responsibilities should be commensurate with increased 
education."(,4 Likewise, there was a consensus at the Third 
PTCB Stakeholders' Forum, held in June 2001, that national 
standards for pbam1acy technician training are needed.65 

Progress toward standardization has been facilitated by 
the Model Curriculum for Pharmacy Technician Training.6/> 
Having taken the initiative and the leadership roJe, ASHP col· 
laborated with several other pharrnacy associations (APhA, 
the American Association of Phannacy Technicians, PTEC, 
the American Association of Colleges of Pharmacy [first edi
tion only], and NACDS [second edilion onlyl) to develop the 
Model Curriculum. The first edition, released in 1996, was 
based on the findings of the 1992-94 Scope of Pharmacy 
Practice pr(~;eCl. 67 Many of the revisions in the second edi
tion, released in 2001, were based on a 1999 PTCB task anal
ysis and accounted for changes in the scope of activities of 
today's pharmacy technicians as well as changes expected to 
occur over the next five years. 2 

1.22 Significant changes were 
made, for example, in sections dealing with the technician's 
role in enhancing safe medication use, assisting wHh immu
nizations, and using "tech-check-tech" (a system in which 
phannacy technicians are responsible for checking the work 
of other technicians with minimal pharmacist oversight). 

The organizations that developed the model cuniculum 
do not expect that evelY training program will cover evelY goal 
and objective of the cUI1'iculum; rather, the cuniculum should 
be seen as a "menu" of possible learning outcomes. The model 
curriculum provides a starting point for identifying core com
petencies for pharmacy technicians.21 It acknowledges the need 
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for a level of understanding of basic therapeutics, anatomy, 
physiology, and pharmacology. The curriculum does not in
clude recommendations regarding the relative amount of time 
that should be allotted to each module, but such guidelines are 
under consideration.68 

The Future Preparation of Pharmacy Technicians: 
Education Versus Training. Virtually all the consensus
development meetings and studies that have investigated 
training requirements for pharmacy technicians have called 
for the development of standardized training in some 
form..~1.69 APhA and ASHP concur with this position. 2

,7o.71 

Such a recommendation would best be accompanied 
by two important caveats. The first is that any national stan
dards for education and training of phannacy technicians will 
not eliminate the need for additional, site-specific training 
that focuses on local policies and procedures.52

,65 Second, 
standards-based education or training can conceivably be 
delivered successfully in a variety of different settings. 

However, what exactly is meant when the lenns educa
lion and training are applied to phannacy technicians? They 
have [ended in the past to be used somewhat interchangeably. 
However. a distinction needs [(J be made and it balance between 
the two needs to be reached to ensure that pharmacy technicians 
me adeqlilltely and appropriately prepared to perform. in a safe 
and efficiel1l manner, the functions and responsibilities that are 
assigned to them-both now and in the futlJre. As ha~ already 
been nored in this paper, the roles and responsibilities of phar
macy technicians have evolved and expanded in recent years. 
While. in the main, pharmacy technicians perfonn routine tasks 
that do not require the professional judgment of a pharmacist, 
stale phannacy pructice acts now recognize that pharmacy tech
nicians are being assigned new and different functions in the 
practice sening, some of which may require a higher level of 
judgment or extensive product knowledge and understanding. 

Training involves learning through specialized instruction, 
repetition and practice of a task or series of tasks until proficiency 
is achieved. Education. on the other hand, involves a deeper un
derstanding of a subject. based on explanation and rea<;oning, 
through systematic instruction and teaching. People may be 
proficient in perfonning a task without knowing why they are 
doing it, \\'hy it is important, or the logic behind the steps being 
performed. While education (as described above) may involve a 
training component, both are vital [0 the leaming (orpreparatioll) 
of the technician. Barrow and Milbumn give a useful treatise on 
this SUt:jecL The education and training of pharmacy technicians 
and other supportive personnel must be commensurate with the 
roles they me performing. To ensure quality, both the education 
and training components should be standards based. 

Accreditation of Pharmacy Technician 

Education and Training 


The Council on Cl'edentialing in Phannacy (CCP) defines 
accreditation as "the process by which a private association, 
organization, or government agency, after initial and peri
odic evaluations, grants recognition to an organization that 
has met certain established criteria,"7~ Accreditation is an in
tegral aspect of ensuring a quality educational experience. 

For pharmacy technician education and training, there 
are two rypes of accreditation: programmatic (also referred to 
as specialized) and institutionaL Programmatic accreditati011 
focuses specifically on an individual program, whereas insti

tutional accreditation evaluates the educational institution as 
a whole, with Jess specitic attention paid to the standards of 
individual programs offered by the institution. Institutional 
accreditors operate either on a regional or national basis; the 
latter usually has a more focused area of interest. A system 
of dual accreditation, in which institutional accreditation 
is conducted by regional accrediting bodies and program
matic accreditation is conducted by the American Council 
on Phannaceutical Education (ACPE)' has worked well for 
schools and colleges of pharmacy since the 1930s. 

Based on information obtained from published di
rectories, it is estimated that only 43% of the 247 schools 
and training institutions referred to earlier are accredited by 
bodies specializing in technical, allied health, ,md parapro
fessional education; 36% have their programs accredited by 
ASHP; and 12% are accredited by both ASHP and one or 
more of the institutional accrediting bodies. specializing in 
technical, allied health, and paraprofessional education. 

I nstitutional Accreditation. For institutions offering phar
macy technician training, national institutional accredita
tion is can'ied out by at least four agencies: the Accrediting 
Commission of Career Schools and Colleges of Technology 
(ACCSCT), the Accrediting Bureau of Health Education 
Schools (ABHES), the Council 011 Occupational Education 
(COE), and the Accrediting Council for Independent 
Colleges and Schools (ACICS). Al1 of these agencies are 
recognized by the U.S. Department of Education. None has a 
fonnal national affiliation with the profession of pharmacy. 

Because there me no nationally adopted standards for 
phannacy technician training, it is difficult for institutional ac
crediting bodies Lo set detailed program requirements. ACCSCT 
standards require programs to have an advisory committee, the 
majority of whose members represent employers in the tield of 
trai;ling.74 ABHES has a suggested curriculum outline for phar
macy technician programs. In an effon to improve the quality of 
their progmms, COE and ABHES plan to switch from institu
tional to program accreditation.75 Of some concem is the fact 
that SHch accreditation systems (for phannucy technician training 
programs) would be outside the pbarmacy profession and would 
not be based on national standards recognized by the profession. 

Program Accreditation. Program accreditation for techni
cian training .is offered by ASHP. ASHP accreditation of 
technician training programs began in 1982 aL the request 
of hospital phannacists. Many hospital-based technician 
training programs were already using ASHP's guidelines 
and SLandards, but they expressed a need for a more formal 
method of oversight to ensure the quality of training. ASHP 
had already accredited pharmacy residency programs and 
moving into technician accreditation seemed a logical step. 

initially, nearly all ASHP-accredited progmms were 
hospital based. This is no longer the case; of the 90 techni
cian training programs currently accredited by ASHP, only 
3 are hospital based. Over 90% of progmms are located at 
vocational, technical, or community colleges. 76 

The objectives, standards, and regulations of the accred
itation program, as well as a direclOl'Y of accredited progmms, 

7are available on the ASHP Web sire.61
• (;.7/l The accreditation 

standards are geared toward preparing technicians for all prac
tice settings and require that pharmacy technicians be trained 
in a wide variety of practice environments and complete labo
ratory exercises before beginning lheir experiemial lraining, 

http:accreditation.75
http:trai;ling.74
http:position.2,7o.71
http:consideration.68


Pharmacy Management: Human Resources-Endorsed Document 279 

While accreditation is voluntary for both pharmacy de
gree programs and technician tmining programs, an important 
distinction exists. State boards of phannacy and the Nalional 
Association of Boards of Phannacy (NABP) have recognjzed 
ACPE accreditation as an eligibility requirement for the Nmth 
American Phrumacy Licensure Examination (NAPLEX).79 

Completion of an accredited program is not usually a prereq
uisite for employment, registmtion, or certification as a phar
macy technician. However, accreditalion does bring a number 
of benefits. For the program, the benefits include enhanced 
recruitment potential for trainees, improved marketing, and 

the opportunity for peer review and quality improvemenL For 
employers, completion of an accredited program may be an 
indication of the level of competence of a technician. Most 
importantly, accreditation provides all stakeholders with an 
objective, external, and independent evaluation of the qual
ity of the education or training experience, Employers have 
a sU'ong interest in the quality of training of their employees, 
not least of which is in tenns of potential liability issues if the 
employer provides the training. Therefore, it would appear to 

be in the best interest of employers for the onus of quality as
surance to rest with an independent party. 

A New Role/or ACPE? ASHP recognizes that the education, 
training. and utilization of pham1acy Lechnicians now have 
broader professional implicalions than when it introduced its 
accreditation program began in 1982. For this reason. ASHP 
has asked ACPE to explore assuming responsibility for this 
function. Many people now believe that accreditation is best 
left to an independent agency that has no direct or indirect 
interest in the provision of training or in the activities of the 
graduates of the training program, 80 

Involving ACPE might have an additional advantage, 
should a decision be made to develop national training 
standards. ACPE, which has broad experience spearhead
ing collaborative efforts to develop educational standards for 
pharmaceutical education, could be an appropriate organiza
tion to lead the process of developing unifom1 national stan
dards for technician education and training. Responses to a 
2000 ACPE survey indicate that more than 80% of respondents 
support further exploration of an ACPE role in this area. 

Certification of Pharmacy Technicians 

Certification is the process by which a nongovemmen6:l1 
agency or association grants recognition to an individual 
who has met certain prede!.ermjned qualifications specified 
by that agency or association.:2 For pharmacy, the PTCB, 
created in 1995, has been one of the most positive develop
ments of the past decade. 

"Certified pharmacy technician" (CPhT) is the only 
national credential available to phaImacy technicians, A 
credential is documented evidence of an individual's or 
program's qualifications or characteristics. Credentials may 
include diplomas, licenses, certificates, and certifications. 73 

CCP was established in 1999. The development and applica
tion of credentialing standards for the pharmacy profession 
are integral components of CCP's vision and mission state
ments. PTCB was one of CCP's founding organizations. For 
a pharmacy technician. certification is an indication of the 
mastery of a specific core at" knowledge." Certification is 
mainly voluntary, although some state. boards of phannacy 
now require certification of technicians. 

The PTCB examination is based on a task analysis that 
defined the work of pharmacy technicians nationwide: 64% 
of the exam is based on knowledge required to assist the 
pharmacist in serving patients, 25% on medication distribu
tion and inventory control sYstems, and 1 1 % on the adminis
tJ'ation and management of'pharmacy practice,21 By the end 

of 200 I, more than J 00,000 technicians had been certified 
with this program.3

? CPhTs must renew their certification 
every two years and complete at least 20 hours of pharmacy
related continuing education (including I hour of pharmacy 
Jaw) during that period of time. 

For many technicians, achieving PTCB certification is 
an important part of their professional development. 1 S Many 

pharmacy chains have recognized the value of certification 
and provide assistance and incentives to staff to achieve cer
tification, including reimbursement of costs, advancement to 
a higher grade, and a salary increase.,g Studies have revealed 
that certified technicians remain in practice longer than do 
noncertified technicians. HI 

,8::! Staff turnover, including both 
pham1acists and technicians, has decreased in pharmacies 
that employ certified technicians. Improved staff morale, 
higher productivity, reduced errors, and higher levels of cus
tomer satisfaction have also been nOled. Additional benefits 
for employers include improved risk management, reduced 
technician training times, and lower training costs. B·! Some 
phannacists feel more confident delegating dispensing ac
tivities to certified technicians than to technicians who are 
not certified.lO,21 

PTCB recognizes the need to reassess and modify 
its policies and procedures, as wen as the examination, in 
response to the changing needs of phmmacy practice. the 
profession, and trends in the marketplace. To make such as
sessments, PTCB conducts research and seeks input from its 
stakeholders. PTCB also reviews its eligibility criteria for 
candidates who wish to sit' for lhe cel'tificacion examination. 
Under consideration are specialty certification assessments 
in areas such as preparation of intravenous admixtures and 
third-pany-payment systems. 

Regulation of Pharmacy Technicians 

For many years, mOSl state boards of phatmacy, often re
flecting the attitudes of phannacists, opposed recognizing 
technicians and expanding the scope of their activities. 52

•
14 

As phannacisls' roles changed and use of supportive person
nel expanded, these attitudes began to shifl. Over the past 
five years, a majority of states have revised their phannacy 
practice acts in areas related to technicians. Today, Ohio is 
the only state that does not formally address phannacy tech
nicians in slate statutes or regulations. 

NABP regularly surveys state pharmacy practice acts. 
The results of these surveys are bellwethers of change at the 
state level; collectively, they reveal trends. The most recent sur
vey was conducted in 200 J.13 To highlight changes that have 
taken place since the publication of the 1996 "White Paper on 
Phannacv Technicians,"} the results of NABP's 1996-1997H4 

and 2ooJ'-2002 13 surveys were compared, NABP also appoints 

task forces to study and make recommendations on major issues. 
The deliberations of these task forces have resulted in, among 
other things, a call for fonnul recognition of pharmacy tech
nicians, simplified state registration procedures, site-specii1c 
training, a national technician competency examination, and a 
disciplinary clearinghouse. Key developments in regulation, as 
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evidenced in the NABP surveys and in recent NABP task force 
recommendations and actions, are summarized below. 

Changes in State Regulations: 1996-2001. Terminology. in 
the 1996-1997 NAB P survey, at least 11 terms were used 
to describe phannacy supportive personnel. At that time, 
24 states used the term "phannacy technician." By 2001, 38 
states had adopted this designation. 

Technician Registrarion. In its "model act," designed to 
provide boards of phamwcy with model language that can be 
used when developing state Jaws or board rules, NABP advo
cates that phannacists be licensed and that phannacy techni
cians be registered.85 "Registration" is defined as the process 
of making a list or being included on a list. It carries no in
dication or guarantee of the registrant's knowledge or skills. 
"Licensure" is the process by which an agency of government 
grants permission to an individual 10 engage in a given oc
cupation upon finding that the applicant has attained the mini
mal degree of competency necessary to ensure that the public 
health, safety, and welfare will be reasonably well protected.2 

Like NABP, ASHP and APhA support registration and oppose 
licensure of pharmacy technicians. APhA and ASHP believe 
that licensed phannacisls must ret.ain responsibility and ac
countability for the quality of service in a pharmacy.72.73.B6 

By 200 1, 24 states required registration and 5 required 
licensure of phannacy technicians, in accordance with 
NABP's recommendmions. Although the tenn "Jicense" is 
used in these reguimions, in some cases the process would 
appear to more closely resemble "registration" in tem1S of 
the definitions used in this paper. The increase in the number 
of states (up from 14 in 1996) that now require either 
lrution or licensure of pharmacy technicians is noteworthy. 

Phanl1acist-to-Technician Ratios. Since J 996, at least 25 
states have liberalized their pharrnacisHo-technician ratios (from 
a norm of 1 : J or 1 :2 to 1:2 or 1:3). Some stales further relaxed ra
tios in sites where certified phannacy technicians are employed. 
In their 1996 while paper, APhA and ASHP called for a reas
sessment of mandated arbitrary pharmacist-ta-technician ralios. 2 

This stance reflects the organizations' conviction th::Jt phar
macists should be responsible and accountable for phannacy 
technicians under their charge.70

.
71 NACDS believes that each 

practice setting should be allowed to det.ermine its own opti
mal ratio. Following the recommendation of a 1999 Task Force 
on Standardization of Technicians' Roles and Competencies,R~ 
NABP encouraged stales to modify or eliminate ralios in phar
macy seuings wirb quality assurance programs in place. 

Standard Training Requirements. Between 1996 and 
2001, the number of stares that had incorporated training re
quirements into their regulations rose by 34% (from 19 to 
26). Training requirements had been recommended ill ]996 
by an NABP task force. 

The training requirements that state boards have put in 
place are, in some cases, minima1. Many states require nothing 
more than a training manual; there are no detailed minimum 
requirements. California, Kansas, Indiana. and Washington, on 
the other hand, have enacted competency-based regulations or 
well-defined standards for training program assessment. Some 
states require continuing education for renewal of registration 
or licensure; others are considering such a requiremenL 

Technician Cert(ficGliol1. Louisiana, New Mexico, 
Texas, Utah, Virginia, and Wyoming have made ceI1iftca
lion a requirement for registration or licensure. Texas was 
thefirsr to introduce the requirement in J 996. The law was 

implemented in January 2001; a provision exists, however. 
for certain technicians to be exempted. g9 In Utah, the licens
ing authority has defined compliance with minimum training 
standards, as well as certification and the passing of a law ex
amination, as requirements for licensure.90 Alaska, Arizona, 
Kentucky, Massachusetts, Minnesota, North Carolina, Oregon, 
Tennessee, and Texas have altered pharmacist-to-teclmician 
ratios, responsibilities, supervision, or other requirements on 
the basis of a technician's certification status. 

Levels oj' Personnel and Scope of Praclice. Based 
on findings of its 1999 task force, NABP has recognized 
two levels of supportive personnel: pharn1acy technician 
and certified pharmacy technician, and specified the scope 
of practice that would be allowed for technicians working 
under the superVision of a pharmacisL 91 Activities that 
cannot be performed by a pharmacy technician include drug
utilization review, clinical conflict resolution, prescriber 
contact concerning prescription drug order clarification 
or therapy modification, patient counseling, dispensing
process validation, prescription transfer, and compounding. 
The following activities cannot be performed by 1:1 certified 
pharmacy technician : drug-utilization review, clinical connie! 
resolution, prescriber contact concerning prescription 
drug order clarification or therapy modification, patient 
counseling, dispensing-process validation, and receipt 
of new prescription drug order wben communicating by 
telephone or electronically unless the original information 
is recorded so the pharmacist can review the order as 
[fllnsmitted. The task force bad recommended a third, 
and higher. level of supportive personnel-the ph:umacist 
assistant-but NABP did not adopt this recommendation. 
APhA and ASHP likewise oppose the creation of this 
category of supportive personneJ.70

.
71 

. Many of the changes in state regulations are reflected 
in the functions that technicians perform. For example, tbe 
number of states allowing a pharnHlcy technician to call a 
physician for refill authorization increased by 41 % (from 25 
(036) in hospital and institutional settings and by 47% (from 
24 to 36) in a community setting between 1996 and 200 I. Few 
states have traditionally allowed pharmacy leChnicians in any 
work setting to accept called-in (new) prescliptions from a 
physician's office. and there was little change in this area over 
the past five years. There was also little change in the dis
pensing-related activities that phannacy technicians perfonn; 
however; the percentage of states allowing these activities was 
already high (>85% in 1996). The only dispensing-related ac
tivity to show a more than t5% increase (in the number of 
states that allow it) in the past five years is the reconstitution 
of oral liquids, which increased by 22°/(; (from 41 to 5 I) in 
hospitals and by 23% (from 40 \.0 50) in community settings. 
1n hospital and institutional settings, the number of states al
lowing technjcians to compound medications for dispensing 
increased by 33% (from 34 to 46); the number increased by 
24% (from 34 tn 43) in the community setting. 

CompeTency Assessment. In May 2000, NABP re
solved that it would (I) develop a national program to as
sess the competencies necessary for tecbnicians to safely 
assist in the practice of phannacy, (2) review existing 
technician certification programs to detennine whether 
the development of its competence assessment program 
should be a cooperative effort with other group~, and 
(3) urge state boards [0 use this program as one criterion 
in determining the eligibility of technicians to assist in the 
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practice of pharmacy.n NABP has now joined PTCB on 

the national certification program for pharmacy technicians 
und will work with state boards of pharmacy to encourage 
acceptance of the PTCB certification program as a recog
nized assessment tool for phannacy techniciansY~ The use 
of the PTCB certification program will also be incorporated 
into NABP's Model State Pharmacy Acl and Model Rules, 

The Need for Regulation. The difficulties stemming from 
lack of regulatory oversight over pharmacy technicians go 
further than one might initially foresee. For example, if state 
regulations do not recognize a class of personnel (through 
registration or licensure), it is difficult to discipline such 
personnel in the event of misconduct. Several stale boards 
have reported that [he absence of such regulation is creat
ing problems (Rouse M3, personal communication, 200 I 
Oct and Nov). For example, in the absence of adequate 
controls, pharmacy technicians who have committed an act 
of misconduct, such as drug diversion, can move from sile 
to sit.e, or slate to stale, without being traced or being held 
accountable. NABP and many state executives and pharma
cists have called for better systems of control and measures 
to track disciplinary actions. By 2000, at least 25 states had 
incorporated disciplinary procedures for technicians in their 
regulations. \>2 

Among the regulatory issues that remain in flux, none 
is more important than defining the roles and responsibili 
ties of supportive personnel and the titles they are assigned. 
Phannacy supportive personnel perform a wide alTay of ser
vices. Some state regulations recognize this and have dif
ferentiated levels of supponive personnel; some states have 
specific requirements for technicians-in-training. Multiple 
levels of pharmacy supponive personnel may continue to be 
required in the future, and the levels may vary among and 
within practice settings. The profession needs to detennille 
what these levels should be and [0 define the role <md func
tion, competencies, education, training, and level of supervi
sion appropriate for each. 

Time for Action 

Pharmacy faces a serious work force shortage at a time 
when the public and health care providers alike are looking 
to pharmacists to assume expanded responsibility for bel
ler medication use. Better use of human resources is essen
tial. When pharmacists limit their direct involvement in the 
technical aspects of dispensing, delegate this responsibility 
to pharmacy technicians working under their supervision, 
and increase the use of automated dispensing technology, 
they can fully concentrate on the services for which they are 
uniquely educated and trained. Only then will Dr. Tice's vi
sion of the future become reality. 

The utilization, educatiOll, training, and regulation of 
phannacy technicians have changed dramatically in the past 
nve years. National certification has played a particularly im
pOl'tant role in these changes, Nonetheless. many challenges 
remain. Because these challenges are interrelated, resolving 
tbem requires a coordinated approach. The profession needs 
a shared vision for pharmacy technicians and other support
ive personne1. This vision will provide the fmmework within 
which further necessary change Cat) take place. Beginning 
with that much-needed vision, the major issues to be dis
cLlssed and resolved might be expressed as follows: 

1. Vision 
a. 	 Define a vision for pharmacy technicians as an in

tegral part of the vision and mission of the profes
sion of pharmacy. 

b. 	 Develop goals, objectives, and strategies to realize 
this vision, including determining who will lead 
the process and the specific roles, present and fu
ture, of all parties. 

c. 	 Communicate the vision and goals to all stake
holders, including policymakers and the public. 

2. Roles, responsibilities, and competencies 
a. 	 Denne the different levels of pharmacy supportive 

personnel and the responsibilities or functions ap
propriate for individuals at each level. 

b. 	 Detennine the competencies required for high
level performance at each level. 

3. Education and training 
a. 	 Establish standards (including eligibility criteria) 

for the education and training of each level of 
pharmacy supportive personnel. 

b, 	 Establish requirements for maintenance of compe
tence, where applicable. and create the systems to 
achieve this. 

e.. 	 Consider the cost implications of any new training 

model, and devise appropriate strategies to address 
cost concerns. 

4. CredcI11iafing and accreditmion 
a. 	 Develop 01' enhance appropriate credentials, in 

collaboration with PTeB and CCP, (0 reflect what 
is happening and required in practice. 

b. 	 Detennine what the most appropriale systems of ac
creditation for education and Imining programs for 
pharmacy technicians are and who should lead this 
process on behalf o.f the profession. 

S. Regulation 
a. 	 Determine the appropriate regulatory fmmework 

under which pharmacy technicians can optimally 
contribute to the achievemenl of pharmacy's mis
sion. 

h. 	 Work to bring about further changes in state phar
macy praclice acts and regulations in order to 
achieve the desired regulatory framework. 

c. 	 Work to bring about the developmenl and adoption 
of standardized definitions and tennjnology for 
pharmacy supportive personnel. 

Conclusion 

Change does nol come easily, and it is seldom embraced 
by everyone. As Kenneth Shine pul it, when discussing 
the need for change in the health system: "The issue ... 
will be whelher these needed changes occur only beglUdg
ingly as a reaction to external forces, or whether they occur 
proactively as a result of professional leadership.,,94 The 
profession of pharmacy is changing in response to inter
nal as well as extemal lnt1uences. Both pharmacists and 
phannacy technicians are, therefore, part of an evolving 
partnership. Phannacy must respond to the changes that are 
already t.aking place and be sufficiently creative and flexible 
to anticipate and accommodate future developments. The 
need to address the issues sll1Tounding pharmacy technicians 
in a timely manner cannOl be overemphasized. Proper prepa
ration of phannacy technicians 1.0 work with phannacists is 
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important in the promotion of public health and better use 
of medication. CCP, on behalf of its member organizations, 
offers this paper to provide a stimulus for professionwide 
action that call no longer wait. 
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Appendix-Policy Statements 
of National Associations 

The follO\'-/ing stalements are published with the permission of 
the respective organizations and were accurate as of March 
2002, with the exception of (d), which wa<; accurate as of 
June 2002. 
(a) 	 The American Association of Colleges of Pharmacy 
(b) 	 The American Association of Phannacy Technicians 
(c) 	 The American Pharmaceutical Association 
(d) 	 The American Society of Health-System Pharmacists 
(e) The National Association of Chain Drug Stores 
en The Nalional Community Pharmacists Association 

(g) 	 The National Pharmacy Technician Association 
(h) 	 The Pharmacy Technicians Educators Counci1 

The American Association 
of Colleges of Pharmacy 

www.aacp.org/Docs/AACPFunlions/AboulAACP/4308_ 
CumulativePolicies, 1980-200 I.pdf 

Policies 011 Supportive Personnel 

• 	 AACP supports inclusion in the professional pharmacy 
curriculum ofdidactic and experiential material related 
to the supervision and management of supportive per
sonnel in pharmacy practices. (Source: Professional 
Aflairs Committee. J990) 
Training for technicians in phannacy must be based 
on competencies derived from tasks that are deemed 
appropriate by the profession and cun'ently performed 
by technical personne1. (Source: Prr{{essiOlwl Affa.irs 
Committee. J989) 
Phannacy schools should offer their assistance to 
supportive personnel training programs to assure that 
programs meet appropriate educational objectives. 
(Source: Professional Ajf'air.\· Committee, ]9(7) 

Training for supportive personnel in phamlucy must 
be based on sound educational principles with clearly 
established competency objectives. (Source: Profe
ssional A.flairs Committee, J9(7) 

The American Association 
of Pharmacy Technicians 

www.pharmacytechnician.com/ 

Code of Ethics for Pharmacy Technicians 

Preamhle 
Phannacy Technicians are. healthcare professionals who 
assist pharmacists in providing the beSL possible care for 
patients. The principles of this code, which apply to phar~ 
macy technicians working in any and all settings, are based 
on the application and support of the moral obligations that 
guide the pharmacy profession in relationships with patients, 
healthcare professionals and society. 

Principles 
A pharmacy technician's first consideration is to ensure 
the health and safery of the patient, and to use knowledge 
and skills to the best of his/her ability in serving patients. 
A pharmacy technician supports and promotes hon
esty and integrity in the profession, which includes 
a duty to observe the law, maintaln the highest moral 
and ethical conduct at all limes and uphold the ethical 
p11nciples of the profession. 
A pharmacy technician assists and supports the pharma
cists in the safe and efficacious and cost effective distri
bUlion of health services and healthcare resources. 

• 	 A phannacy technician respects and values the abili
ties of phannacists, colleagues and other healthcare 
professionals. 
A pharmacy technician maintains competency in hisl 
her practice and continually enhances his/her profes
sional knowledge and expertise. 
A pha1l11acy technician respects and supports' the 
patient's individuality, dignity, and confidentiality. 

http:www.pharmacytechnician.com
www.aacp.org/Docs/AACPFunlions/AboulAACP/4308
http:www.ptcb.org
www.dopl.utah
www.tsbp.stale.tx.us/Phannacytechs
http:www.aspa-usa.org


Phannacy Management: Human Resources-Endorsed Document 285 

• A phannacy technician respects the confidentiality of 
a patient's records and discloses pertinent infonnation 
only with proper authorization. 

• A pharmacy technician never assists in dispensing, 
promoting or distribution of medicalion or medical 
devices that are not of good quality or do not meet the 
standards required by law. 

• A phannacy technician does not engage in any activity that 
wjJl discredit the profession, and will expose, without fear 
or favor, illega! or unethicru conduct of the profession. 

• A phannacy technician associates with and engages 
in the support of organizations, which promote the 
profession of pharmacy through the utilization and en
hancement of pharmacy technicians, 

The American Pharmaceutical Association 

www.aphanet.org 

2001 Automation and Technical Assistance 
APhA sUppOrL'i the use of automation for prescription prepa
ration and suppOlis technical and personnel assistance for 
performing administrative duties and facilitating pharma
cist's provision of pharmaceutical care. 

1996 Control of Distributiol1 System (Revised 2001) 
The American Pharmaceutical Association supports the 

pharmacists' authority to control the dislribution process and 
personnel involved and the responsibility for all completed 
medication orders regardless of practice setting. 
(J Am Phann Assoc. NS36:396. June 1996) 

1996 Technician Licensure and Registration 
I. 	 APhA recognizes, for the purpose of these policies, the 

following definitions: 
(a) 	Licensure: The process by which an agency of 

government gl1lnts permission to an individua! to 
engage in a given occupation upon finding that the 
applicant has attained the minimal degree of com
petency necessary to ensure that the public health, 
safety, and welfare will be reasonably well pro
tected. Within pharmacy, a pharmacist is licensed 
by a State Board of Pharmacy. 

(b) 	Registration: The process of making a list or be
ing enroJled in an existing list. 

2. 	 APhA supports the role of the State Boards of Pharmacy 
in protecting the public in its interaction with the pro
fession, including the Boards' oversight of pharmacy 
technicians, through their control of pharmacists and 
phannacy licenses. 

3, 	 In States where the Board of Phannacy chooses to 
exercise some direct oversight of technicians, APhA 
recommends a registration system, 

4. 	 APhA reaffinns its opposition to licensure of phar
macy technicians by statute or regulation. 
(J Am Pharm Assoc. NS36:396. June 1996) 

1971 Sub-professionals: Functions. Standards and Su
pervision 
The commillee recommends that APhA endorse the use 
of properly supervised supportive personnel in pharmacy 
practice as a positive step toward improving the quality 
and quantity of pharmaceutical servicef; provided by the 
profession, 
(J Am Phal711 Assoc. NS II :277. May 1971) 

1966 Sub-professionals 
The committee would be opposed to any assumption of the 
pharmacist's professional functions by sub-professionals 
or technicians. There is a need to detennine exactly what 
these functions are and the relative position of the pharmacy 
intern. Under no circumstance should a sub-professional 
program in pharmacy create an individual such as the former 
"qualified assistant" still practicing in some states. 
(J Am Pharl1'l Assoc, NS6:332. June J966) 

The American Society 

of Health-System Pharmacists 


www.ashp.org 

See also www.ashp.org/public/hq/ (accessed 2002 Apr 4), 

See also www.ashp.orglpublic/hq/policy/2001Policy Positions. 

pdf (accessed 2002 Apr 4). 


rEdilOr's note: ASHP policy positions 0224 Qnd 0025 (below) 
have been superseded b.v ASHP policy posilions 0322 and 0521, 
respeCTive!)', ·which are primed elselvhere in this book. ASHP 
policy posilioT7S are updaled annually and can be accessed at 

ASH? 's Web sile at www.ashp.orglabouzashp/.] 

0224 
Credentialing of Pharmacy Technicians 
Source: Council on Legal and Public Affairs 
Tt) advocme and support registration of pharmacy technicians 
by Slate boards of pharmacy (registration is the process of 
making a list or being enrolled in an existing list; registration 
shou!d be used (0 help safeguard the public by interstate 
and intrastate tracking of the technician work force and 

preventing individuals with documented problems from 
serving as pharmacy technicians); further, 

To advocate and support mandatory certification of all cur
rent phannacy technicians and new hires within one year of 
date of employment (certification is the process by which a 
nongovernmental agency or association grants recognition 
to an individual who has met cerrain predetennined qualifi 
cations specified by that agency or association); further, 

To advocate tqe adoption of uniform standards for the 
education and training of all pharmacy technicians to ensure 
competency~ further, 

To oppose state licensure of phannacy technicians (licensure 
is the process by which an agency of govemment grants per
mission to an individual to engage in a given occupation upon 
a finding that the applicant has attained the minimal degree of 
competency necessary to ensure that the public health, safety, 
and welfare will be rea.~onably well protected); further, 

To advocate that licensed phannacisls should be held accoun
table for the quality of phannacy services provided and the 
.actions of pharmacy technicians under their cbarge. 

0212 
Pharmacy Technician Training 
Source: Council on Educar.ional Affairs 
To support the goal that technicians entering the phamlacy work 
force have completed an accredited program of training; further, 

To encourage expansion of accredited pharmacy technician 
training programs. 

www.ashp.orglabouzashp
www.ashp.orglpublic/hq/policy/2001Policy
www.ashp.org/public/hq
http:www.ashp.org
http:www.aphanet.org
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0211 
Image of and Career Opportunities for Pbannacy Tech
nicians 
Source: Council Oil Educational Affairs 
To promole the image of pharmacy technicians as valuable 
contliburors [0 health care delivery; further, 

To develop and disseminate informalion about career oppor
tunities that enhance the recruitment and retenlion of quali
fied phannacy technicians. 

0209 
Substance Abuse and Chemical Dependency 
Source: Council 011 Educational Aftairs 
To collaborate with appropriate professional and academic 
organizations in fostering adequate education on substance 
abuse and chemical dependency at all levels of pharmacy 
education (i.e., schools of pharmacy, residency programs, 
and continuing-education providers); further, 

To support federal, slate, and local initiatives that promote 
phannacy education on substance abuse and chemical de
pendency; further, 

To advocate the incorporation of education on substance 
abuse and chemical dependency into the accreditation stan
dards foJ' Doctor of Pharmacy degree programs and phar
macy technician training programs. 

0025 
Opposition to Creation of "Pharmacist Assistant" Cate
gory of Licensed Pharmacy Personnel 
Source: House ofDelegafes 
To reaffirm the following statemenl in the "White Paper on 
Pharmacy Technicians" (April 1996) endorsed by ASHP and 
the American Phannaceutical Association: 

"Allhough there is a compelling nt:ed for pharmacisu,; 10 ex
panel the purview of their professional practice. there is also 
a need for pharmacists to maintain contra! over all aspects 
of drug product handling in the patient care are,na. including 
dispensing and compounding. No other discipline is LIS well 
qualified lO ensure public safety ill this importanL aspect of 
health care." 

Further, 

To note that some interest groups in pharmacy have advo
cated for the crealion of a new category of licensed person
nel called "Pharmacist Assistant" that would have (a) less 
educmiOll and training than phamladsts and (b) independent 
legul authority to perform many of the functions that are cur
rently restricted to licensed phannacists; further, 

To support the optimal use of well trained, certified phar
macy technicians under the supervision of licensed pharma
cists; further, 

To oppose the creation of a category of licensed personnel 
in pharmacy such as "Phannacist Assistant" that would have 
legal authority to perform independently those professional 
phannacy functions thtlt are curremly restricted to licensed 
phannacists. 

8610 

Pharmacy Technicians 

Source: Council on Legal and Public Affairs 
To work loward the removal of legislative and regulatory, 
barriers preventing pharmacists from delegating certain 
technical activities Lo other trained personnel. 

This policy was reviewed in 1997 by the Council on Legal 
Qnd Public Affairs and by the Board of Direcfo1"S and was 
found TO still be appropriate. 

The National Association of Chain Drug Stores 

www.nacds.org 

Issue Brief-Pharmacy Technicians (Issued October 200 1; 

updated April 2002) 


The Issue 

Registration, training and certificalion of pharmacy support 

personnel (pharmacy technkians) and maximizing the du

ties that such phannacy technicians can perform. 


Background 

Allowing pharmacy technicians to be ulilized to the fullest 

extent possible without any rutio will: 


• 	 Enhance pharmacists availability to counsel patienl~ 

and to confer with other health professionals; 
Improve overall service to patients; 
Ease workload and improve professional satisfaction 
for phannacists; and, 
Enhance efficiency and improve resources available 
for meeting the increased prescription volume and ad
dressing the pharmacist shortages. 

Certification of Phannacy Technicians 

Certification should be voluntary l:lIld not mandatory, 
"Certification" exams should be effective tools for 
evaluatin v pharmacy technicians at tbe various phar
macy pra~tice sites:such as community retail pharma
cies, hospital phannacies, and Olher practice settings. 

• 	 If pharmacy technicians decide to be certified they 
should be pel1nitted to perform expanded duties and 
responsi bili ti es. 

• 	 Pharmacy technicians, even if not certified, should 
be permitted (0 do rouline nonjudgmental dispens~ 
ing functions including, but not limited to, handljng 
nonjudgmenlal third party and other payment issues, 
offering the patient the availability of the pharmacist 
for counseling, placing telephone calls to prescribers 
for refill requests, taking phone calls from prescribers' 
offices authorizing refill prescriptions, and prepaling 
prescriprions for pharmacist's final review. 

Pharmacy Technician Training and Examinations 

• 	 Boards of Pharmacy should allow for employer-based 
pharmacy technician tmining progT'dms and examination 
pursuant to a Pharmacy Technician Training Manual. 

• 	 Boards of Phannacy should recognize that employer
based technician training progrmns prepare technicians 
to work in their own partiCUlar practice setting, and that 
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technician tmining programs should be designed to teach 
competencies relevant to the particular practice setting. 

• 	 Chain phamlacy technician training programs and ex.
aminations should receive Board approvaL 

NACDS Position 

Continue to permit an unlimited number of technicians 
and allow each practice setting to determine their opti
maJ ratio. 

• 	 Allow technicians to perfonn non-judgmental tasks 
... those duties that do not require the expertise of a 
phannacisL 
Allow technician training tailored to the phannacy and 
to the company operations and standards. 
Allow certification to remain voluntary. 
Allow certified phannacy technicians to perfonn ad
ditional duties and responsibilities commensurale with 
their competencies. 
Approve employer based training and examination phar
macy technician programs and recognize lhe importance 
of pmctice site specific lmining and examination pro
grams such as community pharmacy based programs. 

• 	 Recognize the NACDS pharmacy technician training 
and examination program for certificmion of phar
macy lechnicians. 

The Nanonal Community 

Pharmacists Association 


www.ncpanet.org 

NCPA supports the use of pharmacy technicians in commu
nity phannacies to enhance the phannacist's role in the pro
vision of quality pharmacist care. NCPA believes the proper 
training and supervision of technicians by the phan113cist is 
critical to the health and safety of patients. 

Technician Support an.d Technology: 
Recognizing the current environment of regional shortages 
of ph:'ll'Jnacists and the projected increase in prescription 
volume due to potential Medicare prescliption drug ben
efit coverage and an aging population, NCPA recommends 
enhancing patient care and addressing manpower issues 
through the more efficient utiliiationof technician support 
and technology. NCPA strongly opposes the creation of any 
category of supportive personnel, which is not under the di
rec! supervision of a licensed phannacist. 

The National Pharmacy 

Technician Association 


www.phannacytechnician.org/ 

Key Professional Issues 
Medication Errors: 
NPTA feels that the use of highly trained, educated and certi
fied phannacy technicians in the phannacy profession will 
assist in efficiently and effectively reducing the occurrence 
of medication errors. 

Technician Liabiliry: 
NPTA feels that wilh the emergence of national technician 
celtii1cmion, producing increased roles and responsibilities, 
the issue of techniciilll liability will become an evennore

present factor. Currently, NPTA does not have a position 
statement on technician liability. 

Tech.nician Education and Training: 
NPTA fully suppmis fmmali?..eci education and training programs 
at institutions of higher education. NPTA feels strongly that at 
some point, pharmacy technicians should be required to obtain a 
degree/certificate to be allowed to practice as a phannacy techni
cian. At this point, NPTA does not have a position statement on 
whether this degree should be a one or two year degree, when this 
policy should be implemented, or an appropriate approach for 
those already practicing. The requirement of formal education for 
phannacy technicians, which is not present in most states, will be 

an inlegml part of the advancement of phannacy practice, patient 
safety and a more efficient/effective healthcare system. 

Technician Certification, Regulation and Credentialing 
National Cert(fication: 
NPTA fully supports legislated requirements of' certification 
by pharmacy technicians across the United States. National 
Certification is an appropriate and effective iirst step towards 
the educational and [raining goals for pharmacy technicians 
of the future. 

Continuing Educarion: 
NPTA stro~gly believes that an independent organization should 
be setup to accredit and monitor providers of phmmacy technj
cian level continuing education programs. NPTA feels that while 
certified phannacy lechnicians should be allowed to utilize ACPE 
CE Progmms, that no organization (local, sUlte ornationaI) should 
make ACPE programs a requirement., since currently all ACPE 
programs are designed at the phannacist's level. 

The Pharmacy Technicians Educators Council 
www.rxptec.org/ 

PTEC Recommendations and Goals 
. PTEC strongly recommends Chat all pharmacy education and 
programs seek ASHP accreditation. 

?TEC sO'ongly recommends that all pharmacy technician
training programs have a minimum of 600 contact. hours, in 
accordance with ASHP accreditation standards. 

In the short lerm, PTEC will: 

Work with AACP to design and implement programs 
which would provide step-wise technician training 
curriculum credits which could be used towards phar
macist training and education. 

• 	 Advocate u PTEC represemative attend AACP board 
meetings, and invite AACP ofticers to attend PTEe 
board meetings. 

PTEC advocates that: 

• 	 Within 5 years, all technician-training programs have a 
minimum of 600 contact hours; and 

• 	 Within 10 years, all technician-training programs 
evolve into 2-year associate degree programs. 

PTEC recognizes the need ror, and supports the development 
and illtroduclion of, appropriate credentials for phannacy 
technicians, including at the specialty level. 

http:www.rxptec.org
http:www.phannacytechnician.org
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PTEC will work with AACP to design and implement pro
grams which would provide step-wise technician-trdining 
curriculum credits that could be used towards pharmacist 
training and education. 

The PTEC recommended phannacy technology program con
tent is published on its website: www.rxptec.org/rptpc.html 

The following organizations have endorsed this document: Academy 
of Managed Care Pharmacy, American Association of Colleges of 
Phannacy, American College of Apothecaries, American College of 
Clinical Phannacy, American Council on Phanllaceutica! Education, 
American Phannaceutical Association, American Society ofConsultant 
Phannacists, American Society of Health-System PhannacisL<;, Board 

of Pharmaceutical Specialties, Commission for Certification in Gerianic 

Phannacy, Phannacy Technician Certification Board, and Phannacy 

Technician Educatorn Council. 

Development of this white paper was supported by nn educational 

grant from PTCB. 

Copyright © 2003, American Society of Health-System Pharmacists, 

Inc. All rights reserved. 

The bibliographic citation for this document is as follows: American 
Society of Health-System Pharmacist~. White paper on pharmacy 
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Attach ment 10 

ORIGINAL IN'YESl'IQ.A.l'ION 

Pharmacists on Rounding Teams Reduce 
Preventable Adverse Drug Events 
in Hospital General Medicine Units 
Suzan N. Kucuharsla1J, PhD; Michael Peters, RPh, BCPS; Marh M1Yllareh, RP11, BCPS; Dalliel A. Nqfziger, MD, MS 

Background: Previous studies found that medication 
errors result from lack of sufficient information during 
the prescribing step. Therefore, it is proposed that hav
ing a phanllacist available when patients are evaluated 
during the rounding process may reduce the likelihood 
of preventable adverse drug events CADEs). The objec
tives of this study \vere to evaluate the impact of haVing 
a pharmacist participate viith a physician rounding team 
on preventable ADEs in general medicine units and to 

document pharmacist interventions made during the 
rounding process. 

Methods: A single-blind, standard carc-controlled study 
design was used to compare patients receiving care from 
a rounding team including a pharmacist \~7ilh paLients re
ceiving standard care (no pharmacist on rounding team). 
Patients admitted to and discharged from the same gen
eral medicine unit were included in the study. The main 
outcome measure of this study was preventable ADEs. 

Patient records were randomly selected and evaluated by 
a blinded process involving independent senior pharma
cist specialists and a senior staff physician. Interven
tions made by the pharmacists in the treatm.ent group 
were documen ted. 

Results: The rate of preventable ADEs Vias reduced by 
78%, from 26.5 per 1000 hospital days to 5.7 per 1000 
hospital days. There were 150 documented in lerven
tions recommended during the rounding process, 147 of 
which \vere accepted by the team. The most common in
terventions were (1) dosing-related changes and (2) rec
ommendations to add a drug to therapy. 

Conciusion: Pharmacist participation with the medical 
rounding team on a general medicine unit contributes 
to a significant reduction in preventable ADEs. 

Arch Inlenl Med. 2003: 16.3:2014-2018 

From the Depnrtment oj 
Pharmacy Services, Henry Ford 
Hospital, Detroit, Mich. 
Dr Nafziger is 110W with 
Goshen Health System. Goshen, 
Ind. The aut/wI's have 110 

releva11tfinCl11cial int.erest i11 
this L1rtielc, 

EDlCATION ERRORS oc
CUI more frequently 
than expected. Laz
arou et aP staled thal fa
tal adverse drug events 

CADEs) were the sixth leading cause or death 
in the United Staled in 1994, with 10.9c}{) of 
all hospital patients experiencing some 
adverse drug reaction and 2.1l}b of admis
sions resulting in serious events. A sys
tems solution that looks at processes rather 
than at individual behavior is proposed as 
a viable approach to address the medica
tion error problem.2-"' \\Then processes are 
examined, a common root cause of medi
cation errors occurs at the time when de
cisions about therapy are made. 5,o Failure 
to obtain sufficient infonnation about the 
patient or about the pharmaceutical agent 
has contributed to medication errors, Thus, 
modif}ring the rounding process by adding 
the eA'Vcrtise of a phalmacist is proposed as 
a systems improvement to address the medi
cation error problem. 

Having a pharmacist on a rounding 
team in an intensive care unit (ICO) has 

been shown to reduce the incidence of 
ADEs by two thirds.! The rationale for put
ting a pharmacist in an leU is that those 
patients are sicker and thus require a 
greater complexity of care. However, pa
tients admitted to a non-ICU also have 
many comorbidities, which require care
ful pharmacological management. One 
\vould also expect a significant reduction 
in medication errors. Thus, \ve asked the' 
following questions: 

1. Is there a significant reduction in 
preventable ADEs for patients cared for by 
rounding t.eams with pharmacists? 

2. vVhat. were the pharmacists inter
ventions during the rounding process? 

3. Is t.here a significant reduction in 
secondary outcome measures, such as 
length of stay and resolution of condition? 

The study \vas conducted at Henry Ford Hos
pital in D-etroit, Mich. from September 5,2000, 
through November 31, 2000. Patients admit
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ted to and discharged from the general practice unit and the 
internal medicine service were included in the study. 

SAMPLE 

Henry Ford Hospital has 2 patient care units considered pri
marily internal medicine service. Both of these units were in
clude~l in the study, one as the intervention group and the other 
as the control group. Patients had equal chance of being ad
mitted to the control group or the intervention group. The ad
mitting process was based on the availability of beds and phy
sician service. PatienLs in both groups were included in the study 
if they were admitted to the internal medicine service and re
mained in the same patient care unit.. The demographics and 
number of comorbidities in both groups 'were compared to de
termine if they were similar. 

Two clinical pharmacists were assigned to provide patient 
care services at the bedside. Their services included rounding, 
documenting pharmacotherapy history, and providing dis
charge counseling. The pharmacist-patient ratio was approxi
mately 1 :15. Services \vere provided Monday through Friday, 7 AM 

to 3:30 PM. The control group received standard care. Standard 
care was provided by 1 phannacist for approximately 30 pa
tients. Pharmacist.s identified medication-related problems 
through the review of medication orders (ie, medkation admin
istration records) every morning. Also, a list of medications, \vhich 
require evaluation because of cost or safety, was used to iden
tify potential medication-related problem;. Both processes are 
retrospective methods of evaluating medication profiles vs the 
prospective method of evaluating patients' medications when 
pharmacists rounel \vith physicians. The 2 practice models ex
isted concurrent]\,. Pharmacists for both the intervenLion and con
trol groups have'bachelor of science degrees in pharmacy, with 
number of years of experience ranging from 2 to 25 years. Phar
macists' competencies arc maintained by annual departmental 
training and educational modules. There were 6 different phar
macists rotating through the study practice model. 

PHARMACIST INTERVENTIONS 

An intervention documentation form was developed lor the phar
macists. based 011 the interventions identified by Leape et al.7 

The intervention types and response by the rounding team were 
documented. The interventions identified by Leape e! aF \\'ere 
(I) clarification of drug order; (2) provision of drug informa
tion; 0) recommendation of alternative therapy; (4) identifi
cation of drug interaction; (5) identification of "svstems er
ror": (6) identification of drug allergy; (7) approval of 
nonfonnulary usc of a drug; (8) provision of special-order drug; 
and (9) identification of ADE. . 

PRIMARY OUTCOME MEASURE: PREVENT ABLE ADEs 

A preventable ADE was defined as an undesired reaction to medi
cation, which may have been prevented by appropriate dmg 
selection or managemen t. Two senior phamlacist specialists who 
round in the critical care areas reviewed the emergency depart
ment notes, progress notes, nursing flow sheets, medication or
ders, medication administration records, and laboratorv re
pons. The senior pharmacists (M.P. and M.M.) and coauthors 
were blinded to the patients' identity and patient care unit as
signment. Each documented the preventable ADE (K =0.87 for 
nonrandom agreement). The physician coinvestigator CD.A.N.) 
reviewed the patient documents for those patients with ADEs 
identified by the senior pharmaCists (K=0.7l). The pharma
cist and physician coinvestigators did not adjudicate any dis
agreements regarding the preventable ADEs. The physician 
evaluation was the final step to identify the preventable ADEs. 

Table 1. Comparison of Patient Characteristics for 
Control Group vs Study Group 

Study Group Control Group P 
Characteristic (n = 86) (n = 79) Value 

Age, mean (SO), y 53.94 (18.95) 56.49 (19.6) .40 
Comorbidities, mean (SO), 4.80 (2.16) 4.96 (2.04) .63 

No. 
Race, No. (%) 

African American 
White 

69 (80) 
17 (20) 

65 (82) ] 
13 (17) .51 

Other 0 1 (1) 
Sex. No. (%) 

Male 
Female 

36 (42) 
50 (58) 

36 (46) ] 
43 (54) .63 

SECONDARY OUTCOME MEASURES 

Length of stay and lime to respond to therapy were both evalu
ated in the study. \Ve expected a shorter length of Stay and time 
to respond to therapy for patient care units that include phar
macists in the rounding process. The length of stay is deter
mined by the patient's recovery time, the efficiency of the dis
charge process, and the patient's discbarge disposition. Therefore. 
we included time to respond to therapy as another outcome 
measure, which was expected to be a more direct measure of 
patient's response 10 therapy. This measure was also docu
mented by t.he senior pharmacists. who reviewed the patient 
documents and dClemlined the t.ime 10 resolution of the con
dition. The progress notes were often used. For cases in which 
resolution was not an OUlcome (ie, terminally patients and 
chronic conditions), the time to resolution of the condition was 
considered missing data. The pharmaCists revie\ved cases in
dividually and then LOgelher to reach consenSLlS. 

PATIENT VARIABLES 

The study and control groups were compared using age. sex, race, 
Dumber of comorbidities, and the number of medications or
dered for the patient during the admission. The number of co
morbidities were secondary or complicating conditions docu
mented in the discharge summary prepared by the physician 
caring for the patient. The comorbidities were equally weighted 
when calculating the sum of comoribities for each patient. 

STATISTICAL ANALYSIS 

Patient variables for the control and study groups were com
pared using analysis of variance for age and number of comori
bidities and Xl analysiS for sex and race. The number of pre
ventable ADEs were compared using X~ analysis. SPSS for 
Windows version 10.0 (SPSS Inc, Chicago, Ill) was used. 

There were 165 patients in the study. Both the control 
and intervention groups were not significantly different 
with respect to age, sex, race, and number of comori
bidities (Table 1). 

The pharmacists provided 150 interventions dur
ing the rounding process for the patients in the study 
group. The phYSicians accepted 147 of the 150 recom
mendations made by t.he pharmacist.s. The most com
mon intervention was recommending dosage or fre
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Table 2. Pharmacist Intervention Recommendations Made 
During Rounding Process (Study Group) 

No. of No. 
Recommendations Accepted 

Intervention (% of Total)* by Physicians 

Dosage or frequency 52 (35) 52 
Addition of drug to therapy 31 (21) 30 
Identification of potential problem with 12 (8) 11 

continuing therapy after discharge 
Deletion of drug from therapy 11 (7) 11 
Laboratory monitoring 9 (6) 9 
Therapeutic alternative 8 (5) 8 
Intravenous to oral conversion 7 (5) 6 
Identification of adverse drug reaction . 6 (4) 6 
Approval of nonformulary or restricted 4 (3) 4 

drug 
Clarification of order 4 (3) 4 
Drug interaction 3 (2) 3 
Preferred agent 2 (1) 2 
Therapeutic duplication 1 (1) 1 
Total 150 (100) 147 

"'Percentages do not total 100 because of rounding. 

quency for medication followed by the addition of 
medication. Pharmacists also made recommendations for 
discharge medication that would reduce the potential for 
problems after discharge. One problem addressed by the 
pharmacists was the affordability of medication. Ap
proximately 1 of 10 or the patients \vere cash custom
ers. Therefore, recommending affordable medication for 
these patients should reduce the likelihood of noncom
pliance due to economic reasons (Table 2). 

Preventable ADEs were coml)ared \vith the rail'S de
tennined by Leape et aU The control group (phase 2) for 
the lCU patients in the study by Leape et al had a rate of 
preventable ADEs of 12.4 per 1000 patient days. The con
trol group in the i11lemalmedicinc unit for the present study 
was 26.5 per 1000 patient days. Leape e1 a1 found the rate 
for preventable A DEs for t.he study group to be 3.5 per lOOO 
patient days (phase 2). In the present study, the internal 
medicine group vlith the rounding pharmacist had a rate 
of 5.7 preventable ADEs per 1000 patient days. The reduc
tion in preventable ADEs was 72% in the study by Leape e1 
al and 78cYc) in the present study. A similar reduction is found 
in the ratio of preventable ADEs per $1000 dmg charges 
in the present internal medicinc unit study (Table 3). 

The preventable ADEs listed in Table 4 serve to 
illustrate how these could have been avoided vvith the 
inclusion of a pharmacist on the rounding team. Con
traindications, dosing recommendations, and appropri
ate selection of ant.ihypertensives account for aU of the 
documented cases. Pharmacists working in a central dis
pensing area are less able to assist the physician with pre
scribing information. Also, the standard care model, in 
which the pharmacist is available on an as-needed basis 
to answer questions or to resolve problems after the pre
scribing decisions have been made, may not be suffi
cient to reduce preventable ADEs. 

We compared the length of stay or patients Virith a 
preventable ADE. Patients with an ADE had on average 
a l.4-day longer stay at the hospital. 

Table 3. Preventable Adverse Drug Events 

Medication-Related Metrics 

Study 
Group 

(n = 86) 

Control 
Group 

(n = 79) 
P 

Value 

Total patient days 
No. of medications per patient, 

mean (SO) 
Total drug charges, $ 
No. of events (%) 
No. of events per 1000 patient 

days 
No. of events per $1000 drug 

charges 

350 
15.58 (5.73) 

32647 
2 (2.5) 
5.7 

0.06 

339 
14.95 (7.67) 

30450 
9 (10) 
26.5 

0.60 

NA 
;55 

NA 
.02 
NA 

NA 

Abbreviation: NA. not applicable. 

\Vhen comparing the study and the control group 
Virith respect to the secondmy O~l tcome measures, the study 
group had on average a O.3-day shorter stay and shorter 
time to resolution of the condition. However, these fig
ures were nOl Significantly different from the control 
group. The readmission rate \vas 44· lX) less [or the study 
group: however, the difrerence was not significant.. The 
drug charges \vere very similar. Our study showed that 
21 % of the pharmacist's recommendations identified a 
situation in which the addition of a drug to the patient 
treatment plan ,vas indicated. This finding raises the ques
tion of whether drug charges should be the perfor
mance measure for pharmacy departments. Pharma
cists should also be accountable [or assuring appropriate 
usc of pharmaceuticals. 

The principal cause of medication errors is insufficient 
information \vhen the prescribing decisions are made."; 
The prescribing decisions in teaching institutions are 
often made during the rounding process. Previous 
research has identified that addi.ng a pharmacist to the 
rounding team in the JCU reduces preventable ADEs by 
72%.7 Our study shows a pharmacist on the rounding 
team in the general medicine unit reduces preventable 
ADEs bv 78%. The interventions made bv pharmacists 
in this ;tudy included dosage or frequenc)' adjustments 
(3sc/G), the addition o( drugs to therapy (21 % 

), the 
identification of potential problems with continuing 
therapy after discharge (8(ro), deletion of drugs from 
therapy (7%), and recommendation or laboratory moni
toring (6%). 

A system is defined as "any collection of compo
nents and the relationships between them, whether the 
components are human or nOL, when components have 
been brought together for a well-defined goal or pur
pose. "8 Current health care delivery systems are respon
sible for sicker patients in an environment that is chal
lenged \vith limited resources. A systems approach to 
care can reduce the waste attributed to error by includ
ing specialized components in the process. Pharmacists 
specialize in pharmacotherapy and can assist physicians 
in making prescribing decisions. The rounding process 
involves a compilation of information to diagnose the 
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Table 4. Description of Preventable Adverse Drug Events (ADEs) 

Medication Description of Problem Recommendation to Prevent ADE 

Narcotics Exacerbate delirium; patient Recommend benzodiazepine therapy 
complaint at abdominal pain 

. and broken bones in chest 
Narcotics Exacerbate gastroparesis Add stool softener to treatment regimen 
Furosemide, lisinopril, and oral potassiu m Hyperkalemia Discontinue oral potassium therapy 
Multiple antihypertensives: IV furosemide, Hypotension Recommend multiple antihypertensive medications; 

hydrochlorothiazide, lisinopril, ACE inhibitor, amlodipine besylate and hydrochlorothiazide therapies 
calcium channel blocker, and metoprolol tartrate should be discontinued (do not benefit patient and 

increase risk of hypotension) 
Metoprolol tartrate twice daily, clonldine patch Bradycardia Discontinue medications; monitor blood pressure 
Aggressive increase in labetolol hydrochloride Hypotension Dosage of labetolol hydrochloride was increased to 800 mg 

dosage to 800 mg 3 times per day, hydralazine every 8 h within short time; recommend 400 mg twice a 
hydrochloride, and sodium nitroprusside day and maintaining hydralazine dosage 

Order written for ibuprofen, 600 mg every 8 h, Gastritis Recommend acetaminophen therapy to control pain 
to be given as scheduled medication plus 
600 mg every 8 h as needed 

Warfarin sodium, 5 mg nightly Baseline INR of 2.10; 2 dafter Monitor INR daily 
start of warfarin use, 
INR increased to 7.4 

Ampicillin sodium...;sulbactam sodium, 3 g every Diarrhea Recommend reducing ampicillin sodium-sulbactam sodium 
6 h; patient has serum creatinine level of dosage to 3.0 g every 12 h 
2.2 mg/dL (195.5 ~moIlL) (borderline acute 
renal failure) 

Bisacodyl, 10 mg by rectum twice daily Diarrhea Recommend bisacodyl therapy, 10 mg twice daily as needed, 
around the clock or stool softener twice daily 

Atenolol, 75 mg/d Bradycardia Maximum recommended daily dose of atenolol, 50 mg 
(estimated creatinine clearance, 33 mLlmin [0.55 mUs], 
and has hydronephrosis secondary to carcinoma) 

Abbreviations: ACE, angiotensin-converting enzyme: INR. international normalized ratio; IV. intravenous. 

medical problem and to develop a treatment plan. This 
is the step in the patient care process in which the phar
macist may contribute to improving the quality of 
patient care. In most practice settings, the pharmacist is 
placed distant from the medication selection step of the 
patient care process. The infoTIllation required for evalu
cuing the appropriateness of drug therapy is limited ['or 
most pharmacists practicing in an institutional setting. 
Intervening with recommendations to adjust doses, to 
add or delete drugs to therapy, to moni tor laboratory 
values, or to identify potential problems at discharge are 
more difficult to identif)7 and to respond to in a timely 
manner because of the pharmacist'S distance from the 
decision-making process. 

The Institute of Medicine report To Err Is Human 
recommends a systems approach to addressing the 
prevalence of medical error. 3(pJ5t1) The Institute of Medi
cine SLates that phanllacists should be included during 
the rounding process as one strategy to improve medica
tjon safety . .3t p158i Thus .. the pharmaCist would be able to 
recommend medication, doses, and monitoring param
eters for the patient. Recommendations are more effec
tive during the rounding process when these decisions 
are made. A survey of 934 acute care hospitals in 1992 
found that 14.9% of them had pharmacists participating 
in the rounding process. Those hospitals that did have 
this service had significantly less drug chargesY Our study 
shows that Significant savings can be achieved by reduc
ing preventable ADEs. We found that patients with pre
ventable ADEs had lengths of stay 1.4 days longer than 
those \vho did not have an unexpected event. This is con

sistem with the findings published by Senst et al6 in 200l. 
If we consider the cost o[ a semiprivate room and the in
ternal medicine service charges only, this is an extra 5923 
per admission. 

There are limitations to our study. First, there are 
no baseline data for both the study and the control groups 
as in the studv bv Leape et a!. Therefore, \:<,ie cannot con
trol [or any c.~ha~ges in the standard o[ care over time. 
However, there should be vcry limited change fnprac
tice over the short period (3 months) or the study. Also, 
the impact or any changes in the standard of care or hos
pital policy should be the same for both the control and 
study groups. 

Second, we did not usc a randomized study design. 
Randomization was not possible, since it would have been 
disruptive to the admitting process orthe institution. 
Therefore, \ve chose to identify patient factors that may 
bias the results. vVe compared the groups with respect 
to patjenr age, sex, race, comorbidities, and the number 
of medications. We found no Significant differences be
tween the groups. However, this does not protect the re
sults from any other potential biases that would have been 
controlled for by randomizing. 

Third, the study was limited to patients admitted to 
the general medicine unit. The results cannot be gener
alized to other specialty units such as cardiology or ne
phrology. Further research is required to evaluate the im
pact of rounding pharmacisLs on preventable ADEs in 
specialty units. 

Finally, the preventable ADE rate in the study by 
Leape et aP was lower than the reponed rate in our study, 
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even though the study by Leape et al involved intensive 
care patients. We used the same definition of prevent
able ADE. However, there could have been differences 
in how these definitions were operationalized. Also, it 
may have been less clear in the leu population if the dmg 
caused a reaction or if t.he pat.ient condition deterio
rated, thus contributing to the differences in measuring 
preventable ADEs. However, the percentages of reduc
tion in preventable ADEs \\-ith a pham1acist on the round
ing team in our study and the study by Leape et aF were 
consistent. 

In summary, a physician rounding team with a phar
macist contributes to a significantly lower likelihood of 
preventable ADEs than a rounding team without a phar
macist. This was demonstrated in leUs by Leape et aF 
and in general medicine units in our study. 
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In fall 2003, online CME will be available for JAl'viAI 
Archives and will offer many enhancements: 

• Article-specific questions 
• Hypertext links from questions to the relevant 

content 
• 	 Online CME questionnaire 
• Printable CME certificates and ability to access 

total CME credi ts 

We apologize for tbe interruption in CME and hope 
that you \vill enjoy the improved online features that will 
be available in fall 2003. 
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