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Executive Summary
While electronic health records (EHR) have garnered a signi� cant amount of attention from U.S. hospital 
administrators, bar-code-based medication systems have quietly gone about doing their job of protecting 
patients, improving ef� ciency, and containing costs.  

The implementation of bar-code-based systems in the hospital is both good medical practice and good 
business. Several studies have shown that bar-code technology can reduce errors in medication 
dispensing, and this message has obviously hit home with hospital administrators and Directors of 
Pharmacy. In one survey, a signi� cant 41% of hospitals responding were using bar-code medication 
administration in 2010.1

Bar-code readiness is de� ned as having implemented the systems that serve as the foundation leading 
to full, enterprise-wide bar-code medication administration (BCMA) and bar-code, electronic medication 
administration record (MAR) systems. By this de� nition, hospitals vary widely in terms of their bar-code 
readiness. We believe this will change, as more hospitals implement the appropriate systems. This will 
be largely driven by three important developments:

1) Requirements of the Patient Protection and Affordable Care Act (H.R. 3590). Beginning 
in 2013, this legislation will begin to penalize hospitals that do not meet performance measures 
established by the Centers for Medicare and Medicaid Services (CMS). Sixty-� ve percent of those 
measures are related to medication use and safety; further implementation of bar-code-based 
technology will make it easier for hospitals to maintain full reimbursement.

2) Greater clinical involvement by hospital pharmacists. Pharmacist involvement in patient care 
has been widely accepted as a way to improve patient outcomes. In fact, 97.3% of hospitals responding 
to the 2009 American Society of Health-System Pharmacists (ASHP) national survey of hospital 
pharmacy practice have pharmacists regularly monitoring medication therapy in some capacity.2 
According to an analysis of 298 studies published in the October 2010 issue of the journal Medical 
Care,3 pharmacist participation in patient care was associated with a nearly 50% decrease in adverse 
drug reactions, along with fewer medication errors, improved patient compliance with drug regimens, 
higher overall quality of life scores, and improved outcomes, including better diabetes control, lower 
blood pressure, and lower cholesterol. Bar-code-based pharmacy automation is largely responsible for 
freeing pharmacist time and allowing them to assume expanding clinical responsibilities. This continuing 
trend points to further adoption of bar-code systems moving forward. 

1 State of Pharmacy Automation. (2010, April). Pharmacy Purchasing & Products. 8(4).  

2 Pedersen CA, Schneider PJ, Scheckelhoff DJ. ASHP national survey of pharmacy practice in hospital settings: Monitoring and patient 
  education�2009. Am J Health-Syst Pharm. 2010; 67:542-58.

3 Chisholm-Burns MA, Kim Lee J, Spivey CA, Slack M, Herrier RN, Hall-Lipsy E, Graff Zivin J, Abraham I, Palmer J, Martin JR, Kramer SS, Wunz  
  T. US pharmacists� effect as team members on patient care: systematic review and meta-analyses. Medical Care. 2010; 48(10):923-33. 4



3) The effect on the bottom line. Bar-code-driven 
automation helps reduce the incidence of adverse drug 
events (ADEs) and avoid their associated costs; can 
increase revenue through better medication charge 
capture; and also can result in reduced medication 
inventory, labor ef� ciency, and other savings. Few 
hospitals are in a position to ignore this collective 
positive impact on their balance sheet,4 making it 
highly probable that bar-code readiness will gain 
increasing attention in hospital board rooms and 
executive of� ces.

Economics and patient centricity, then, make a strong case for bar-code readiness as the essential 
requisite step toward bar-code-driven dispensing technology and BCMA. Given the length of time 
needed for planning and implementing bar-code-enabled systems, there is some urgency to doing so in 
advance of H.R. 3590 taking effect. It is also worth noting that bar-code readiness meets the de� nition 
of �meaningful use� described in H.R. 1, the American Recovery and Reinvestment Act of 2009, 
making some or all of a bar-code readiness initiative eligible for federal funding. Hospitals should 
understand, however, that the stimulus package does not fund the introduction of new systems, only 
systems already under consideration. For this reason, now is the time for Directors of Pharmacy to 
engage with C-level administrators to formally acknowledge bar-code readiness and BCMA projects and 
initiate project planning stages.

Achieving bar-code readiness with bar-code-assisted distribution systems in the pharmacy frees 
pharmacists from other tasks and can signi� cantly increase the time they have available for clinical 
duties that improve patient care. At the same time, these technologies also increase patient safety 
through greater accuracy in the medication distribution process within the hospital.

In this white paper, you will learn:
� how to overcome common cost and 
   technology obstacles to achieving 
   bar-code readiness;
� how to align bar-code processes with 
   administration�s outcomes-based goals; and
� quanti� able bene� ts of bar-code readiness at 
    hospitals that have successfully established 
    the essential bar-code medication 
    foundation.
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drug reactions.

4 Kiselev M. Hospitals in Distress: How the Economy has Affected Financing of Health Care. Illinois Business Law Journal. March 16 2010, 15:34.

5 Pedersen CA, Schneider PJ, Scheckelhoff DJ. ASHP national survey of pharmacy practice in hospital settings: Monitoring and patient 
  education�2009. Am J Health-Syst Pharm. 2010; 67:542-58.
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Drivers for Change
The Patient Protection and Affordable Care Act (H.R. 3590) is a signi� cant driver for change faced by 
hospitals, and should serve as a major impetus for technology investments related to bar-code readiness. 
The bill establishes value-based purchasing of hospital services, emphasizing quality of care over quantity 
of care. This will have � nancial repercussions for hospitals. Beginning in 2013, for example, Medicare 
and Medicaid reimbursements will begin to be awarded � or withheld � based on a hospital�s score 
according to performance measures determined by the government. Fully 70% of the measures involved 
are Centers for Medicare and Medicaid Services (CMS) Performance Measures; the remaining 30% will 
be based on the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) survey 
of patient priorities. The percentage of reimbursement at risk begins at 1% in FY13, rising to 1.25% in 
FY14, 1.50% in FY15, and so on. In a mid-sized hospital, 1% of reimbursement can total millions of 
dollars in a single year, so meeting or exceeding performance standards will be critical.

This aspect of the bill is, in itself, a convincing case 
for investment in pharmacy automation and bar-code 
readiness. Analysis of the CMS measures shows that 
two-thirds of care indicators (27 of 40) are related to 
medication use. This comprises more than half of the 
total performance score on which reimbursement will be 
based. In addition, 15 of 26 indicators of the Joint 
Commission Center for Transforming Healthcare�s 
quality measures are also medication-related. 
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H.R. 3590 and the CMS measures align the interests of hospital administrators with those of the pharmacy. 
Medications are used in nearly every area in the hospital, all of which would bene� t from safe systems 
that employ bar-code technology. Bar-coded medication administration, partially enabled and strongly 
supported by pharmacy automation, addresses enterprise-wide medication issues that can dramatically 
affect performance scores � more so, for example, than computerized physician order entry (CPOE). 
The drug administration step is the last in the medication-use system where a medication error can be 
detected and a potential adverse drug event (ADE) prevented. Indeed, a 2005 study showed that the 
use of bar-code technology reduced the rate of potential ADEs due to dispensing errors by 63%.6 BCMA 
thereby provides a wider-ranging safety net in the medication-use process and greater potential safety 
gains, with a greater potential positive impact on performance scores. 

The decrease in ADEs has a signi� cant � nancial 
aspect, as well. Each ADE equals $2,2007 in 
additional hospital costs; each preventable ADE, 
$8,750.8 At a hospital dispensing millions of 
medication doses every year, bar-code technology 
can prevent thousands of ADEs. The savings can 
run into millions of dollars annually.9

At a hospital dispensing 
millions of medication doses 
every year, bar-code 
technology can prevent 
thousands of ADEs. The 
savings can run into millions 
of dollars annually.

6 Poon E, Cina J, Churchill W, Mitton P, et al. Effect of Bar-code Technology on the Incidence of Medication Dispensing Errors and Potential   
  Adverse Drug Events in a Hospital Pharmacy. AMIA Annual Symposium Proceedings. 2005.

7 Classen DC, Pestotnik SL, Evans RS, Lloyd JF, Burke JP. Adverse drug events in hospitalized patients: excess length of stay, extra costs, and  
  attributable mortality. JAMA. 1997; 277:301-306.

8 Aspden P, Wolcott J, Palugod R, Bastien T. Preventing Medication Errors. Institute Of Medicine. 2006; 115-117. 

9  Poon E, Cina J, Churchill W, Mitton P, et al. Cost-Bene� t Analysis of a Hospital Pharmacy Bar Code Solution. Archives of Internal Medicine.  
  April 23 2007. 7
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In addition to the potential for safety gains realized by bar-code-driven pharmacy automation equipment, 
pharmacy automation and bar-code readiness are also critical to achieving meaningful use under the 
American Recovery and Reinvestment Act of 2009 (H.R. 1). Meeting the meaningful use requirement is 
necessary to receiving government funding for hospital technology projects. Bar-code infrastructure and 
effective closed-loop medication management solutions are considered �meaningful� since they 
are necessary for successful deployment of clinical systems that directly relate to the Federal 
government�s overall healthcare goals. 

The signi� cant importance of medication issues to the enterprise also argues for pharmacy involvement 
in technology decisions currently made at the executive level, even when those decisions reach beyond 
the pharmacy. Certainly, for any technology that may in any way touch the administration of medication, 
it is only logical. Additionally, in most hospitals, the pharmacy has consistently been an early adopter in 
the implementation of technological advances, often developing a project management skill set that can 
contribute to the overall planning of the system and is useful as additional technologies are implemented. 
The value of the pharmacy in examining these solutions should not be undervalued. 

Also driving change is ASHP, an early and consistent leader in recognizing the game-changing aspects of 
a bar-code-based medication system. ASHP�s of� cial position on bar-code readiness and BCMA states,

�The American Society of Health-System Pharmacists encourages 
hospital and health-system pharmacies to incorporate bar-code 
scanning into inventory management, dose preparation and 
packaging, and dispensing of medications. The purpose of such 
scanning is to ensure that drug products distributed, deployed to 
intermediate storage areas, or used in the preparation of patient 
doses are the correct products, are in-date, and have not been 
recalled.�10

10 ASHP Statement on Bar-code Veri� cation During Inventory, Preparation, and Dispensing of Medications. June 2010. 8



The Evolving Pharmacist Practice Model
As the use of bar-code-based pharmacy automation systems has spread, the role of the hospital 
pharmacist has been changing. The hospital pharmacist�s role is becoming more an integrated position 
with increased clinical responsibilities,11 as automation allows the delegation of many tasks that do not 
require clinical judgment to well-trained technicians, freeing pharmacist time. Indeed, the ASHP�s 
Pharmacy Practice Model Initiative sees pharmacists providing ever higher levels of patient care � 
including medication prescribing as part of a collaborative team � as certi� ed pharmacy technicians 
assume virtually every distributive function that does not require clinical judgment.  

� Inpatient Pharmacists Routinely Monitor Medication Levels

� Pharmacists Have Authority to Order Initial Serum Medication Level

� Pharmacists Have Authority to Adjust Dosage for Routinely Monitored Medication 

� Pharmacists Are Noti� ed When Medication Levels Fall Outside of Therapeutic Range

Pharmacist Involvement in Therapeutic Drug Monitoring for Inpatients11
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11 Pedersen CA, Schneider PJ, Scheckelhoff DJ. ASHP national survey of pharmacy practice in hospital settings: Monitoring and patient 
   education�2009. Am J Health-Syst Pharm. 2010; 67:542-58. 9



Studies involving care programs with expanded clinical involvement by pharmacists, such as The 
Asheville Project,12-15 are showing signi� cant improvement in clinical outcomes and may be encouraging 
hospitals to accelerate the trend. In the Asheville study involving hypertension and dyslipidemia, for 
example, the period of pharmacist clinical involvement showed a 53% decrease in risk of a cardiovascular 
event (CV) and greater than 50% decrease in risk of a CV-related emergency department or other 
hospital visit.12

In the 2009 ASHP survey, the trend toward pharmacist clinical involvement is clear:
� 64.7% of hospitals used clinical generalists in an integrated pharmacy practice model. 
� 97.3% used pharmacists to regularly monitor medication therapy, with nearly 50% of those 
   pharmacists monitoring 75% or more of patients.
� In more than 92% of those surveyed, pharmacists monitor serum medication concentrations or 
   surrogate markers; in 80.1%, pharmacists can order initial serum concentrations, and in 79.2%, adjust  
   serum dosages.
� In 27.9% of hospitals, pharmacists provided medication education to patients.16

Activities Implemented to Improve Patient Outcomes

As the value of the pharmacist�s clinical involvement has become clearer, hospitals have turned to various 
methods to stimulate pharmacist clinical practices. For instance, during the past several years, common 
methods included promoting the value of clinical pharmacy services, increasing access to patient-speci� c 
data, and expanding pharmacy technician responsibilities. Not surprisingly, considering the role of automated 
systems in freeing pharmacists to assume more clinical duties, 29.9% of hospitals have implemented 
automated dispensing systems. In addition, 35.4% expanded pharmacy technician responsibilities, and 
23.5% redeployed pharmacists to patient care units. This latter number is especially signi� cant since, 
according to an analysis of 298 studies published in the October 2010 issue of the journal Medical Care,17 
pharmacist participation in patient care was associated with a nearly 50% decrease in adverse drug 
reactions, along with fewer medication errors, improved patient compliance with drug regimens, higher 
overall quality of life scores, and improved outcomes including better diabetes control, lower blood pressure, 
and lower cholesterol.

10

12 The Asheville Project: Clinical and Economic Outcomes of a Community-Based Long-Term Medication Therapy Management Program for  
   Hypertension and Dyslipidemia. Journal of the American Pharmacists Association. January/February 2008.

13 The Asheville Project: Long-Term Clinical, Humanistic, and Economic Outcomes of a Community-Based Medication Therapy Management 
   Program for Asthma. Journal of the American Pharmacists Association. March/April 2006. 

14 The Asheville Project: Long-Term Clinical and Economic Outcomes of Community Pharmacy Diabetes Care Program. Journal of the 
   American Pharmacists Association. March/April 2003. 

15 The Asheville Project: Participants� Perceptions of Factors Contributing to the Success of a Patient Self-Management Diabetes Program. 
   Journal of the American Pharmacists Association. March/April 2003.

16 Pedersen CA, Schneider PJ, Scheckelhoff DJ. ASHP national survey of pharmacy practice in hospital settings: Monitoring and patient 
   education�2009. Am J Health-Syst Pharm. 2010; 67:542-58.

17 Chisholm-Burns MA, Kim Lee J, Spivey CA, Slack M, Herrier RN, Hall-Lipsy E, Graff Zivin J, Abraham I, Palmer J, Martin JR, Kramer SS, Wunz 
   T. US pharmacists� effect as team members on patient care: systematic review and meta-analyses. Medical Care. 2010; 48(10):923-33.


