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EXECUTIVE SUMMARY 
 
This paper reports the results of a national study that assesses the capacity of rural 
hospitals to implement medication safety practices, with particular focus on pharmacist 
staffing and the availability of technology. The primary data for the project was collected 
through a telephone survey of a national random sample of small rural hospitals 
conducted from March to May 2005. A total of 387 hospitals responded out of 409 
eligible hospitals, for a response rate of 94.6%. The survey respondents included 
pharmacists (89%) and Directors of Nursing (11%). For the analyses, the survey data 
were linked to secondary data on hospital organizational characteristics, utilization, level 
of rurality, financial indicators, and case mix.  
 
To fill gaps in current knowledge about pharmacist staffing and the use of technology in 
rural hospitals, the survey data were first analyzed using descriptive statistics. Chi-
square tests were used to test the significance of bivariate relationships between key 
variables. Second, multivariate analyses were conducted to examine the relationships 
between hospital organizational characteristics and financial indicators and 1) the 
amount of pharmacist staffing; 2) the use of pharmacy computers for medication safety 
activities; and 3) the implementation of medication safety practices. 
 
The results of this study indicate that many small rural hospitals have limited hours of on 
site pharmacist coverage. In hospitals with limited pharmacist coverage, pharmacists 
may not be able to take an active leadership role or spend significant time on 
medication safety activities. The amount of pharmacist staffing is significantly and 
positively related to patient volume, case mix, JCAHO accreditation, and financial 
status.   
 
Technology use varies by type of technology and hospital characteristics, with 77% of 
the hospitals reporting use of a pharmacy computer for one or more clinical purposes, 
but only 3% of hospitals using bar code technology for bedside medication 
administration. Factors that are significantly and positively related to the use of a 
pharmacy computer for clinical purposes include patient volume, JCAHO accreditation, 
and financial status.   
 
Cost is a major reason given by survey respondents for not implementing specific 
medication safety-related technologies. Other reasons for not using technology include 
computer system and software problems; limited pharmacy hours/pharmacist time; and 
belief that the hospital is too small and technology is not needed or not a priority.  These 
results support a continuation of efforts to encourage the use of information technology 
in rural hospitals, such as the Agency for Healthcare Research and Quality health 
information technology initiative, which is targeting grant funds and other resources to 
rural health care systems.  Investment in health information technology also is a key 
component of the Institute of Medicine Committee on the Future of Rural Health Care’s 
strategy to address quality challenges in rural communities. 
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The majority of hospitals have implemented key medication safety practices including a 
do-not-use-abbreviations list, a policy of using two patient identifiers for administering 
medications, a policy of having two health professionals independently check doses of 
high alert medications, and a high alert drug list. However, only half of the hospitals 
have implemented all four practices. Three factors are significantly and positively 
related to implementation of the four practices: JCAHO accreditation; having a 
medication safety or patient safety committee with active pharmacist participation; and 
net operating margin.  
 
The survey findings suggest that implementation of protocols related to medication use 
and key medication safety practices are areas where small rural hospitals could 
improve. While achieving full compliance with medication safety practices is 
challenging, all hospitals should be working towards implementation, and multiple 
resources are available on the Internet to help hospitals assess and improve their 
medication use systems (see list below).  
 
Of particular interest to policymakers, two factors - JCAHO accreditation and hospital 
financial status - are significantly related to pharmacist staffing, use of a pharmacy 
computer, and implementation of four key medication safety activities.  Improving 
implementation of key medication safety practices among non-accredited hospitals will 
likely require a comprehensive approach that includes increasing awareness of the 
importance of implementing the practices, as well as targeted provision of technical 
assistance and financial incentives. 
 
The finding of significant relationships between financial status and pharmacist staffing, 
use of technology, and implementation of medication safety practices supports a 
continuation of Medicare policies to help ensure financial stability for small rural 
hospitals through cost-based reimbursement as a means of helping to support quality 
and patient safety activities. 
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Figure 1 
 

Selected Resources to Help Hospitals Assess and Improve 
Medication Use Systems 

 
American Society of Health-System Pharmacists (ASHP).  “ASHP Best Practices Self-
Assessment Tool.” 2005.  Available at http://www.ashp.org/practicemanager/self-
assessment.cfm?cfd=1088724&CFToken=4754166 
 
American Hospital Association, Health Research and Educational Trust (HRET), and 
the Institute for Safe Medication Practices.  Pathways for Medication Safety.  Chicago, 
IL: HRET, 2002.  http://www.medpathways.info/medpathways/index.jsp 
 
California Health Care Foundation.  “Addressing Medication Errors in Hospitals:  Ten 
Tools.”  Prepared for the California Health Care Foundation by Protocare Sciences. July 
2001.  http://www.chcf.org/ 
 
Institute for Healthcare Improvement (IHI).  “Medication Systems Tools.”  2005. 
http://www.ihi.org/IHI/Topics/PatientSafety/MedicationSystems/Tools/ 
 
Institute for Safe Medication Practices (ISMP).  “2004 Medication Safety Self 
Assessment for Hospitals.”  Huntingdon Valley, PA: ISMP, 2004.  
http://www.ismp.org/Survey/Hospital/intro.htm 
 
ISMP.  “ISMP’s List of High-Alert Medications.”  2005.  
http://www.ismp.org/Tools/highalertmedications.pdf 
 
Joint Commission on Accreditation of Healthcare Organizations (JCAHO).  “The Official 
‘Do Not Use’ List.”  2004.  
http://www.jcaho.org/accredited+organizations/patient+safety/dnu.htm 
 
 

http://www.ashp.org/practicemanager/self-assessment
http://www.medpathways.info/medpathways/index.jsp
http://www.chcf.org/
http://www.ihi.org/IHI/Topics/PatientSafety/MedicationSystems/Tools/
http://www.ismp.org/Survey/Hospital/intro.htm
http://www.ismp.org/Tools/highalertmedications.pdf
http://www.jcaho.org/accredited+organizations/patient+safety/dnu.htm
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INTRODUCTION 
 
Nationally, medication errors account for a large proportion of adverse events in 
hospitals (Institute of Medicine, 2000).  Adverse drug events (ADEs) are associated with 
increased lengths of stay, additional costs, and increased mortality among hospitalized 
patients (Bates et al., 1997; Classen et al., 1997).  Research has shown that 
pharmacists can play an important role in implementing medication safety initiatives in 
hospitals (Kaushal and Bates, 2001; USDHHS, 2000). Computer programs that allow 
pharmacists to check for appropriate dosing, contraindications, and drug interactions 
have also been demonstrated to significantly reduce ADEs (AHRQ, 2001; Silverman et 
al., 2004).   
 
Several national and state level quality organizations have recommended that hospitals 
implement medication safety practices addressing the roles of pharmacists, other health 
care professionals and technology in preventing medication errors. The Institute for 
Safe Medication Practices (ISMP) developed a comprehensive self-assessment tool for 
hospitals to assess their medication use processes, and has worked with the American 
Hospital Association (AHA) to disseminate it to hospitals. The Joint Commission on 
Accreditation of Healthcare Organizations (JCAHO) revised its accreditation standards 
to reflect a greater focus on medication safety, and medication safety is the major focus 
of three of its 2005 National Patient Safety Goals (JCAHO, 2004a). The National Quality 
Forum (NQF) endorsed several medication-related “safe practices,” and Leapfrog 
advocates adoption of Computerized Physician Order Entry systems. 
 
Federal and state policymakers are encouraging or, in some cases, requiring hospitals 
to implement medication safety practices. The Agency for Healthcare Research and 
Quality is funding several initiatives to plan, implement, and demonstrate the value of 
health information technology to improve patient safety (AHRQ, 2004). The Food and 
Drug Administration has required pharmaceutical companies to add bar-codes on 
medication packaging (USDHHS, 2004). The state Legislature required each California 
hospital to submit a plan to substantially reduce medication-related errors, and 
implement it by January 1, 2005 (Spurlock et al., 2003). 
 
Medication safety is clearly an important quality issue for rural hospitals. However, rural 
hospitals face special challenges implementing medication safety practices in terms of 
their staffing, financial and technical resources.  Patient safety organizations generally 
have taken two approaches to rural hospitals: 1) exempting them from standards (e.g., 
rural hospitals were exempted from the Leapfrog CPOE standard and the technology 
portion of the California medication safety requirement); or 2) assuming that rural 
hospitals have or will be able to obtain sufficient staffing and technology to implement 
the standards [e.g., NQF safe practice # 5 recommends “active participation” by 
pharmacists in the medication-use process, minimally defined as being available for 
consultation with prescribers on medication ordering, interpretation and review of 
medication orders, preparation, dispensing, administration and monitoring of 
medications (NQF, 2003)].  
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The Medicare Conditions of Participation for hospitals do not specify a minimum level of 
pharmacist staffing. They require a hospital to have “pharmaceutical services that meet 
the needs of the patients,” and “a pharmacy directed by a registered pharmacist or a 
drug storage area under competent supervision” (42CFR482.25). The regulations 
further specify that “a full-time, part-time, or consulting pharmacist must be responsible 
for developing, supervising, and coordinating all the activities of the pharmacy services,” 
and that the pharmaceutical service must have “an adequate number of personnel to 
ensure quality pharmaceutical services, including emergency services.” The Conditions 
of Participation for CAHs do not address pharmacist staffing. CAHs are required to have 
“policies for the storage, handling, dispensation, and administration of drugs and 
biologicals” and “a drug storage area that is administered in accordance with accepted 
professional principles” (42CFR485.635).   
 
JCAHO accreditation standards for hospitals and for CAHs encompass the respective 
Medicare Conditions of Participation requirements for the two types of hospitals, but are 
more comprehensive. Accredited hospitals and CAHs must meet JCAHO medication 
management standards, which assign specific roles and responsibilities to the hospital 
pharmacist and require accredited organizations to develop processes for managing 
high-risk medications (Rich, 2004). They must also implement JCAHO’s National 
Patient Safety Goals, including requirements to use two patient identifiers for 
administering medications and to implement a standardized list of abbreviations that are 
not to be used in the organization (JCAHO, 2004a, 2005b).   
 
Although many medication safety recommendations assume that a hospital will have a 
certain level of pharmacist staffing and technological capacity, national data on 
pharmacist staffing and the availability of technology to support medication safety 
initiatives in rural hospitals are limited. The AHA Annual Survey of Hospitals does not 
ask about pharmacist staffing. The American Society of Health-System Pharmacists 
(ASHP) conducts an annual mail survey of pharmacy practice in hospital settings; 
however, response rates tend to be lower for hospitals under 50 staffed beds (32% in 
2004) and rural hospitals (38% in 2004) than larger and urban hospitals (Pedersen, 
Schneider, and Scheckelhoff, 2005).  ISMP has conducted two rounds of hospital 
medication safety self-assessment surveys in 2000 and 2004. In 2000, only 23 percent 
of hospitals responded, and respondents tended to be larger hospitals (Smetzer et al., 
2003).  National data from the 2004 self-assessment surveys are not yet publicly 
available (ISMP, 2005a).  
 
The surveys that have been conducted indicate that many small rural hospitals have 
part-time pharmacists. The median number of pharmacist hours per week on site in 
Critical Access Hospitals (CAHs) is 20 hours, and 63 percent of the hospitals have a 
pharmacist on site for less than 40 hours per week (Casey, Moscovice, and Klingner, 
2004). Only four of the 77 rural hospitals in Idaho, Nevada, Utah and Washington 
surveyed by Stevenson et al. (2004) have 24 hour onsite pharmacist coverage; 
coverage for the remaining hospitals is provided for a median of 26 hours per week. A 
survey of rural retail pharmacies in Minnesota, North Dakota, and South Dakota found 
that a substantial number of rural pharmacists provide pharmacy services part-time in 




