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ABSTRACT 

A program evaluation scheme was applied to a pharmacy drug 

distribution system to determine problems within the system. The 

evaluation was conducted on two nursing units when pharmacy services 

were provided from a central pharmacy and repeated after a mobile 

decentralized pharmacy system was implemented. 

Nurses and pharmacists rated the quality of pharmacy service 

provided significantly improved in the decentralized system. 

Pharmacists working in the decentralized system were more satisfied 

with their jobs than they had been in the central pharmacy. 

The accuracy of pharmacy patient profiles, time required for completion 

of the medication delivery cycle, and number of trips made by nursing 

personnel to the central pharmacy to acquire medications improved 

significantly in the decentralized system. The number of "as needed" 

medications dispensed per day and quantity of items maintained in floor 

stock supplies were identified for reductions without compromising the 

service provided. 

xi 



CHAPTER 1 

INTRODUCTION 

One of the primary responsibilities of the hospital pharmacist 

is the control of medication use throughout the hospital. Drug use 

control, a term coined by Dr. Brodie in the 1960's, is defined as the 

sum total of knowledge,, understanding, judgment * procedures, skills, 

control, and ethics that ensures optimal safety in the use of 

medication (Brodie, 1965). Total drug use control within a hospital 

results when the pharmacy department directly coordinates these drug-

related functions: 

- purchasing - dispensing 

- storing - transporting 

- charging - administering 

- inventory control - monitoring 

- transcribing - receiving 

- information - teaching 

- prescribing - research 

As indicated, drug distribution functions are an important part 

of drug use control. Distribution systems have received much attention 

over the years. In the 1970's the unit dose system of drug 

distribution replaced conventional floor stock and individual 

prescription systems as the accepted standard of practice (Tousignaut, 

1 
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1977). Shortcomings of the patient prescription and floor stock 

systems included: 

- underutilization of pharmacists' knowledge, 

- inefficient use of nursing personnel, 

- excessive inventory, and 

- deficiencies in interpretation and transcription of the 

physician's orders resulting from lack of review by a 

pharmacist (Black & Tester, 1964). 

Only limited control over medication use by the pharmacist was possible 

in these systems. 

In the unit dose drug distribution system, the pharmacist is 

provided with copies of the physician's orders. These orders are 

reviewed with respect to current drug therapy, patient's allergies, and 

disease states. Reviews normally occur before doses are dispensed. 

The pharmacist may elect to delay initiation of therapy until an 

investigation can be made in serving as a check on order safety (Davis 

& Cohen, 1981). In the unit dose system, limited quantities of 

medications are distributed at regular time intervals and usage can be 

monitored. In this fashion the pharmacist can exert some control over 

medication use. 

Benefits of a properly designed and controlled unit dose system 

include: 

1) reduction in medication errors, 

2) drug control, 

3) increased accountability for doses of drugs dispensed, 
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4) economy, and 

5) freeing of nursing time (Davis & Cohen, 1981). 

The unit dose systems of drug distribution have not provided 

solutions to all drug use control problems encountered in the hospital 

setting. In the drug use process six steps have been identified where 

a pharmacist can potentially intervene. Those steps are: 

1) perception of a need for a drug, 

2) selection of a specific drug product, 

3) choice of a regimen, 

4) obtaining the drug product, 

5) administration or consumption of the drug product, and 

6) feedback (Smith & Knapp, 1976). 

The pharmacist has interacted primarily in step four, obtaining the 

drug product, which involves distributive functions. Yet, decisions 

are made in each step which affect the success or failure of the entire 

drug use process. 

In the past, pharmacists have been tied almost exclusively to 

the preparation and distribution functions. Numerous drug products 

required compounding at the institution. Today the number of items 

requiring actual compounding before being dispensed are limited. 

Hospital pharmacists are no longer the "one-man-shows11 encountered 

thirty to forty years ago in the profession. Rather, the departments 

of pharmacy in institutions frequently employ several levels of 

personnel; from secretaries and clerks to technicians, staff 

pharmacists, clinical pharmacists, supervisors, and directors. 

Supportive personnel are an integral part of the department, freeing 
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the pharmacists from routine tasks. Drug distribution systems have 

evolved into highly technical processes. Many of the distributive 

functions can be delegated to individuals without the knowledge and 

experience of a licensed pharmacist as long as limitations are imposed 

and quality control measures are enforced. The sophistication in the 

drug industry and in drug distribution systems has allowed pharmacists 

the .time and flexibility to explore new and expanded roles in providing 

total drug use control. 

Colleges of pharmacy have responded to these new roles by 

developing programs which teach diagnoses and treatment, drug product 

selection and evaluation, and drug monitoring techniques. Many 

curricula also offer courses in communication skills and management 

styles to prepare individuals for the challenges they will face. New 

graduates enter the profession with high expectations, anxious to 

become involved in applying the knowledge they worked so hard to 

acquire. In the isolation encountered in many centralized pharmacy 

systems, boredom, complacency, and low motivation may ensue (Noel, 

Hammel, and Bootman, 1982). It is difficult for the pharmacist to 

become directly involved in the drug use process, other than in 

obtaining the drug product, when physically separated from the patient 

care area. 

Each year the number of new medications and approved 

indications increases. In 1981, twenty-seven new chemical entities 

were approved for marketing by the FDA (Riley and Fischer, 1982). It 

is difficult for physicians, nurses, and pharmacists to keep current 

with all new products and indications. Requests for unbiased drug 
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information are often directed at the pharmacist. Nurses unfamiliar 

with medications often rely on the pharmacist to provide necessary 

information for safe administration and monitoring parameters. 

However, centralized pharmacy systems provide limited opportunities for 

the pharmacists to become involved in therapy decisions and to be 

familiar with the circumstances of each case (Cooper, 1976). 

The patient population has imposed greater demands on the 

health care team to inform them about their illnesses and the 

medications available for cure or to control. Once a medication has 

been prescribed, the patient often requests information on actions and 

side effects. The nurses and physicians interacting on a day-to-day 

basis-are usually called upon to furnish the answers to their questions 

and yet it is the pharmacist in the health care team who has been 

termed the "drug expert" and would be the ideal provider of this 

information. Again centralized distributive systems do not lend 

themselves to pharmacist-patient interactions. 

Statement of the Problem 

A situation which can be described as a "performance gap" has 

developed in the profession of pharmacy. This performance gap or 

problem situtation is illustrated in Figure 1. It occurs when the 

present situation, real or perceived, differs from the desired 

situation. The real present situation can be measured in terms of the 

services provided by the pharmacy department. For example, medications 

delivered to the nursing unit, number of doses handled by the pharmacy 

to satisfy the medication orders of the physician, and accuracy of the 



Figure 1. The Performance Gap 
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contents of unit dose patient medication bins can be measured to 

determine the real present situation. The perceived present situation 

can be assessed through attitude surveys relating to the services 

provided and the level of satisfaction of the individuals involved. 

The perceived desired situation is an optimal one. 

Improvements in the system are aimed at attaining the desired situation 

and closing the performance gap. New programs and services are 

undertaken to move toward the desired situation. The desired situation 

is one that satisfies the needs of those served and challenges and 

stimulates those providing the service. In a pharmacy department, the 

desired situation would allow pharmacists to exert control over 

medication use throughout the institution. 

Rarely will a service department, like a pharmacy, totally 

satisfy the needs of everyone involved. Evaluations help to identify 

areas requiring change to successfully accomplish the stated objectives 

and achieve the desired situation. 

Problem situations can be resolved by transforming the 

perceived present situation into the perceived desired situation 

through an intervention or change in the real situation or through 

transforming the perceived present situation into the perceived desired 

situation through a change in perceptions rather than in the situation 

itself. 

In centralized hospital pharmacy systems the performance gap 

can be characterized by: 

- delayed transmission of medication orders to the pharmacy and 

• of medications to the nursing unit, 
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- distribution systems unresponsive to the needs of patients 

and nurses, 

- missing medications, 

- medication errors, 

- difficult transmission of drug information to nurses and 

physicians, 

- less than optimal communication between personnel in the 

pharmacy and the patient care areas, 

- insufficient utilization of pharmacists1 skills, 

- inaccessibility of patients and patient records to the 

pharmacist. 

Many of the problems encountered in unit dose distribution 

systems can be traced to the physical separation of the pharmacist from 

the patient care areas (Hibbard et al, 1981). When the pharmacist is 

removed from the patient care area, operating from a central pharmacy, 

control of drug use is compromised. The pharmacist is not available to 

interact with the health care team at the decision making level. 

Instead the pharmacists attempt to exert control by applying their 

knowledge with the limited amount of patient-specific information 

available in the pharmacy. This isolation may cause professional 

knowledge, motivation, and satisfaction with the job to suffer 

accordingly (Lipman et al, 1979). The special skills acquired by 

pharmacists through intense training programs may not be utilized in 

practice settings which may lead to dissatisfaction with their 

profession. Job satisfaction should be a major concern for employers 

and employees because low levels are associated with low levels of life 
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satisfaction, mental well-being, and poor physical health. Avoidance 

actions, such as increased turnover, absenteeism, decreased 

professional commitment, and lower quality of work, may occur in a 

nonsatisfying work environment (Noel, Hammel and Bootman, 1982). 

With the complexity of medication orders written today, it is 

essential that the pharmacist and nurse work together from the 

physician's orders to establish separate medication records for the 

patient (Davis and Cohen, 1981). The unit dose system can operate 

optimally only when these records are in agreement at all times. In 

this manner the built-in accuracy check points of the unit dose system 

can be functional'. Human error is inescapable, but the safety checks 

built into a successfully operating unit dose system can help minimize 

errors. Reports by Tanner (197 8), Jackson (197 9)» and Hand and Pang 

(1981), indicated that differences frequently exist on the individual 

patient profiles maintained in the pharmacy and those in patient care 

areas. These differences can lead to missing medications, extra 

medications that create the opportunity for medication errors, and 

extra work. A study by Jarosinski (1978) showed that 3136 of requests 

for additional medications were the result of nursing or pharmacy 

errors. Pharmacists providing service from a central pharmacy are not 

readily available to complete the accuracy check by comparing pharmacy 

and nursing records routinely. 

The distribution of medications from a central pharmacy puts 

the pharmacist in a position that is not responsive to the needs of 

nurses and patients. Communication of those needs is difficult. It 

may be hours after an order is written before the medication is 



available for administration (Silverman, et al, 1974). Vhile these 

delays may not be of a serious nature in the majority of cases, the 

exceptions can be extremely frustrating for nurses and delays may occur 

in the administration of important medications. Delays in getting 

medications to the nursing unit can be caused by: 

1) slow responses in pulling medication orders from patient 

charts, 

2) delays in transporting the orders to the pharmacy, 

3) delays in filling the orders in the pharmacy, and 

4) slow delivering of the drugs to the patient care area 

(Jackson, Anderson, and McGuire, 197 8). 

In some institutions the pharmacist can influence only the speed with 

which the order is filled in the pharmacy. 

Communications between the pharmacist and other members of the 

health care team are often impersonal ones in centralized pharmacy 

systems. One of the parties involved in a telephone interaction is 

frequently interrupted from performing other tasks. Thus he or she may 

be unfamiliar with the situation involved and important details may not 

be communicated (Lipman et al, 197 9). This type of interaction is 

often less than optimal. 

Interactions between nurses and the pharmacy department 

frequently occur as the result of a failure of the pharmacist to 

provide medications or information necessary for the nurse to initiate 

therapy and/or monitor the patient. In this trying time for the 

profession of nursing seemingly minor frustrations may be a source of 

major discouragement with their jobs. Improvements in pharmacy 
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distributive systems and the dissemination of information may 

facilitate their work and have a positive impact upon overall 

satisfaction with their jobs and profession (Noel et al, 1980). The 

improvements may allow nurses more time for direct patient care or 

other responsibilities. 

The perceived desired situation for hospital pharmacists 

involves better control of drug use throughout the institution. The 

presence of the pharmacist in the patient care area places him in a 

position to directly interact with members of the health care team in 

the drug use process. An opportunity is created for the pharmacist to 

demonstrate his skills and abilities and prove his credibility as a 

viable member of that team .(Cooper, 1976). Once accepted, the 

interactions and challenges that are a part of being involved in the 

patient care process allow for greater professional growth and 

commitment for the pharmacist. 

The concept of placing the pharmacist in the patient care areas 

to dispense medications, monitor drug use, and provide information to 

nurses, physicians, and patients is not a new idea. Decentralized 

pharmacy services through fixed satellites was introduced as early as 

the 1960s (Black and Tester, 1964). However, fixed satellites are 

costly in terms of space, drug inventory, and personnel. In 1978 

Jackson introduced the concept of pharmacy services provided by a 

pharmacist from a mobile medication cart. This system provided the 

flexibility necessary to allow the pharmacist to be available in the 

patient care areas and to provide distributive functions on a timely 

basis. The mobile decentralized system allowed the provision of these 
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services at a fraction of the cost of a fixed satellite (Noel, McCoy, 

and Berry, 1980). A greater cooperation between nurses and pharmacists 

was possible to resolve the problems associated with centralized 

systems. 

Distributively, decentralized pharmacy services should: 

1) improve the transmission of medication orders, 

2) enable timely provision and administration of initial drug 

doses, 

3) minimize missing doses, 

4) decrease medication administration errors, and 

5) foster timely provision of drug information to nurses and 

physicians. 

In addition, the pharmacist is provided the opportunity to initiate 

clinical services such as patient medication counselling, assuring 

proper drug administration, monitoring drug therapy, drug utilization 

review, and promotion of rational prescribing. 

The concept of mobile decentralized pharmacy services has the 

potential to decrease the performance gap by solving many of the 

distributive problems inherent in centralized systems. It may also 

minimize the gap by altering the perceptions of personnel involved. 

Working together as a team, pharmacists and nurses may gain increased 

awareness of the job responsibilities and pressures each encounters. 

The perceived desired situation may become more realistic with this 

understanding. 

A program evaluation scheme was applied in this study to 

determine the performance gap in a hospital pharmacy in terms of the 



services provided. In the program evaluation scheme, Figure 2, the 

target population was hospitalized patients with needs for medications. 

Through input, activity, and output processes, the need can be 

satisfied; that is, medications are available for administration to 

patients. These medications are made available in a system which 

checks for both safety and effectiveness. 

The real present situation was assessed by measuring several 

aspects of the distributive system. The perceived present situation 

was determined through surveys on the quality of service provided and 

levels of job satisfaction. Pharmacy services were provided from a 

central pharmacy for the initial evaluation and from a decentralized 

mobile cart for a repeat evaluation. These were compared to determine 

the effects of decentralization on the performance gap. 

Decentralized pharmacy services were introduced to minimize the 

performance gap in existence between the real and perceived present 

situations and the perceived desired situation. 

For purposes of this study, the program evaluation scheme was 

defined as follows: Input measures were made up of financial and 

personnel resources. Financial resources included the operating budget 

and start-up costs of the program. Drug inventory and pharmacy 

personnel made up the operating budget. Personnel resources involved 

the pharmacists in the department and selected nurses. Two groups of 

nurses were involved in the evaluation. A control group was made up of 

nurses from two units served by the central pharmacy throughout the 

evaluation. The experimental group was made up of nurses from the two 

nursing units selected for4 the pilot decentralized project. 
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Figure 2. General Program Evaluation Scheme 

Target 

Populations j 
}—^INPUTS 

have 

NEEDS—¥ 

| 
Resources 

PROGRAMS 

ACTIVITIES 

Quality 
Time 

OUTPUTS 

Product 

Programs have 

IMPACTS on the 

needs 

environment 

Feedback 



15 

The perceived present situation was determined by administering 

questionnaire surveys. Nursing questionnaires focused on assessments 

of pharmacy services. Pharmacists' questionnaires dealt with 

assessments of their own services and levels of job satisfaction. 

To determine the real present situation, activity and output 

measures were evaluated. Activity measures were divided into quality 

and time. Quality was measured in terms of the accuracy of: 1) 

pharmacy patient profiles; 2) nursing medication administration records 

(MARs); and 3) unit dose patient medication bins. Activities involving 

time were the acquisition of medications from the central pharmacy by 

nursing personnel and the medication delivery cycle. 

Output measures were concerned with the product, medications. 

Dose handling activity, a measure of the efficiency of the dispensing 

function, compared the number of medications dispensed to the number of 

medications charted as given. Medication use from the floor stock 

supplies was also monitored as an output measure. 

Purpose 

The purpose of this study was to determine the effects of a 

decentralized system on the services provided by the pharmacy. Those 

services included distributive and clinical functions. Improvements in 

the service were evaluated in terms of input, activity, and output 

processes measured in the centralized and in the decentralized systems. 

Framework of the Evaluation 

The program evaluation was conducted in a 650-bed community 

hospital in the southwestern United States. All patient care areas are 



located on one floor in this institution. Two nursing units had been 

selected for a pilot mobile decentralized pharmacy system. Nursing 

unit selection was based on type of unit, occupancy rate, volume of 

daily medication orders, level of involvement of medical residents and 

interns in patient care, the distance from the pharmacy, and proximity 

to one another. The units selected, a general medicine unit and a 

respiratory unit, had a total of seventy-eight patient beds. 

Centralized pharmacy services had been provided throughout the 

facility, twenty-four hours a day, seven days a week. A courier system 

of the transportation department transported orders and medications 

between the pharmacy and the patient care areas. This system operated 

17 hours a day from 7 AM to midnight. No pneumatic tubes, dumbwaiter, 

or telelift systems were operational. Medications needed during the 

night were picked up by nursing personnel or delivered from the 

pharmacy by appointed personnel. 

Services provided from the central pharmacy included unit dose 

drug distribution with daily medication cart exchanges, preparation of 

intravenous antibiotic solutions and selected large volume parenterals, 

cardiopulmonary resuscitation assistance, narcotic control, discharge 

and employee prescriptions, and, on request, drug information. 

Baseline data for the program evaluation was collected in the 

month before decentralized pharmacy services were introduced. Program 

input, activity, and output processes were measured according to the 

design in Figure 3. 

Decentralized pharmacy services were implemented on March 15, 

1982. These services were provided sixteen hours a day, seven days a 
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Figure 3. Program Evaluation Scheme for a Pharmaoy Department 
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week. Medications were dispensed from a master medication cart on the 

nursing units or obtained from the central pharmacy. There was no need 

for the transportation of physician's orders or medications in this 

system. Patient medication bins were filled on the nursing unit rather 

than centrally. The evaluation of the decentralized system was 

conducted in the third month of the pilot program. Again, program 

input, activity, and output processes were measured. 

Hypothesis 

The central hypothesis tested, stated in the alternative form, 

was: 

Decentralized pharmacy services will decrease the 
present performance gap, in existence with the 
centralized pharmacy system, for both pharmacists 
and nurses. 

This hypothesis will be evaluated in terms of the input, activity, and 

output processes. Each hypothesis associated with these processes is 

stated in the alternative form. 

1. Nursing personnel working with the decentralized pharmacy system 

will rate the quality of the service provided higher than the 

nurses served by the central pharmacy. 

2. Pharmacists practicing in the decentralized system will rate the 

quality of pharmacy service provided higher than the pharmacists 

practicing in the central pharmacy. 

3. Decentralized pharmacists will have a higher level of job 

satisfaction than the pharmacists practicing in the central 

pharmacy. 
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4. Pharmacy patient profiles, nursing medication administration 

records, and unit dose patient medication bins will be more 

accurate in the decentralized pharmacy system than in the 

centralized system. 

5. The number of trips to the central pharmacy and the amount of time 

required to acquire medications by nursing personnel will decrease 

after decentralized pharmacy services are implemented. 

6. The length of time required to complete the medication delivery 

cycle will decrease after decentralized pharmacy services are 

implemented. 

7. The efficiency of the dispensing function as measured by dose 

handling activity will improve after decentralized pharmacy 

services are implemented. 

8. The usage of floor stock medications over time will decrease after 

decentralized pharmacy services are implemented. 

9. The replacement practices for floor stock medications will improve 

after decentralized pharmacy services are implemented. 

Organization 

A review of the related literature is presented in Chapter Two. 

The following three chapters examine the program evaluation in its 

component parts: input, activity, and output processes. In each 

section, methodology, results, and the findings will be presented and 

discussed. Finally, conclusions of the study and recommendations will 

be presented. 

1 



Definition of Terms 

Program evaluation; Systematic examination of specific inputs, 

activities, and outputs to provide information on the full range of the 

program's short and long-term effects. 

Performance Gap; Condition that exists when the real present, 

perceived present, and perceived desired situations are not in harmony. 

Unit dose drug distribution systems: Systems where physician 

orders are sent to the pharmacy to be interpreted by a pharmacist 

before medications are dispensed for administration to the patient. 

Individual patient profiles are maintained. Unit-of-use packages are 

delivered to the patient care areas for each patient at specified 

intervals. 

Centralized unit dose drug distribution; System where pharmacy 

services are provided for all patient care areas from a central 

pharmacy. 

Decentralized unit dose drug distribution; System where 

specific pharmacy services are provided from satellite pharmacies 

located in or adjacent to patient care areas. Modification of services 

provided is possible to adapt to individual needs of the nursing unit. 

Fixed Decentralized; Permanent satellite located in one 

area that services surrounding nursing units with medications 

and information. 

Mobile Decentralized: Master medication carts are 

transported to nursing units to provide medications and 

information. 
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Medication Delivery Cvole: Length of time required to deliver 

medications to the nursing unit determined from the time the order was 

available for pharmacy on the nursing unit. 

Dose handling activity: Measure of efficiency of dispensing 

calculated by dividing the number of doses administered by the number 

of doses dispensed per patient day. 

Nursing acquisition time; Amount of time nursing personnel 

spent acquiring newly ordered medications or missing medications from 

the central pharmacy. 



CHAPTER 2 

RELATED LITERATURE 

This review of the literature will briefly discuss the purpose 

and importance of program evaluation. Next, early drug distribution 

systems and associated problems will be presented. The alternative 

systems that have evolved will then be examined. The systems to be 

discussed include: conventional drug distribution systems including 

floor stock and individual prescription order, centralized unit dose 

drug distribution systems, and decentralized, fixed and mobile, unit 

dose drug distribution systems. The major problems associated with 

centralized systems such as poor communication, inefficient use of the 

pharmacists' skills, and lengthy medication delivery cycles will be 

reviewed. The discussion will then proceed to the impact of 

decentralization on pharmacy services. Finally, evaluations of 

decentralized pharmacy systems will be reviewed. 

Program Evaluation 

The government at all levels has been expanding its 

contributions to the payment of health services and medical care costs. 

With this rising expenditure has come an increasing demand for the 

rationalization of expenditures, manifested by a greater emphasis on 

program planning and evaluation (Thorner, 1979)• Within the profession 

of pharmacy, managers and leaders are turning to the evaluation of 

innovative services as a means to justify the development and 

22 
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implementation of new services (Bootman, McGhan, and Schondelmeyer, 

1982). The resources available for new programs and even for the 

maintenance of existing programs are limited. If a program cannot 

demonstrate its effectiveness, relevance, and benefits relative to 

incurred costs, it may not survive today's competition for limited 

funds. 

Program evaluation was long viewed as a form of art, not a 

science (Schulberg & Baker, 1979). Studies of organizational 

effectiveness are not performed in a laboratory but are conducted in 

the context of the community's framework. Therefore, programmatic 

evaluation cannot be reduced to purely scientific, technical 

procedures. Laboratory research has been deemed value-free, while 

evaluative research, by definition, acknowledges that its activities 

are laden with and influenced by societal judgements, pressures, and 

priorities. A number of problems are encountered when attempting to 

apply the experimental model to program evaluation. Some of these 

problems as described by Schulberg and Baker (1979) include: 

1. Subjects often cannot be randomly assigned to groups. 

2. Key sources of variance cannot be controlled. 

3. Intervention and outcome commonly have only theoretic 

links. 

4. Many programs simultaneously employ multiple interventions. 

Researchers seeking to obviate these problems through highly 

structured designs may fragment the problem being studied to the extent 

that the ultimate findings may be irrelevant to programmatic decision

making. Through the use of strict experimental methodologies focusing 



on single variables, evaluators may be endorsing piecemeal, incremental 

change while ignoring the catalytic or synergistic effects of major 

undertakings (Schulberg & Baker, 197 9). Many programmatic decisions 

can benefit from information gained from the less than optimal 

experimental designs. Today program evaluation is frequently utilized 

to provide information in the decision making process. Program 

evaluation is a particular type of research enterprise that takes place 

within the real world of organizational environments and in relation to 

ongoing programmatic commitments. 

The purpose of program evaluation is to measure the effects of 

a program against the goals it set out to accomplish as a means of 

contributing to subsequent decision-making about the program and 

improving future programming (Weiss, 1972). Evaluations are undertaken 

to provide proof of the program's legitimacy and effectiveness in order 

to justify continued support of the program (Rossi and Freeman, 1982). 

In describing evaluative activities, Cronback et al. (1980) 

make the following points: 

1. The intention of an evaluation is to influence social 

thought and action during the investigation or in the years 

immediately following. 

2. Evidence is collected on experience with an already 

existing program or one installed for research purposes. 

After the analysis, the investigators set forth just how 

they reached their conclusions. They document their 

observation and reasoning so that readers can judge the 

plausibility of each conclusion. 
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3. Evaluations aim to give a comprehensive and disciplined 

interpretation. The account is intended to impress fair-

minded persons, including those whose preconceptions or 

preferences run counter to the findings. Futhermore, the 

information collected is made available for others to 

scrutinize and interpret independently. 

Program evaluations are organized to serve the decision making 

processes at the program level and provide relevant and timely 

information to management. Purposes and levels of assessments have 

situational rather than absolute determinants (Schulberg & Baker, 

197 9). For example, the purpose of an evaluation can be to assess the 

appropriateness of program changes, identify ways to improve the 

delivery of interventions, and meet accountability requirements. Or 

the focus can be directed at testing innovative ideas on how to deal 

with problems, deciding whether to expand or curtail programs, or 

whether to advocate one program as opposed to another. And finally the 

purpose of an evaluation can be to test a hypothesis or principle. The 

key to program evaluation is to design and implement an evaluation that 

is as objective as possible to provide a firm assessment of the 

situation (Rossi & Freeman, 1982). The future of the program evaluated 

may depend on the effectiveness, efficiency, and adequacy of the 

program to achieve stated objectives. 

Conditions affecting the utilization of program evaluation 

results include: 

1. Relevance, 

2. Communications between evaluations and users, < 



3. Information of evaluation results, 

4. Plausibility of evaluation results, and 

5. User involvement or advocacy (Rossi & Freeman, 1982). 

If evaluations are to influence the decision-making process they must 

be conducted and packaged in ways that meet the needs of the potential 

user. 

Historical Overview: Drug Distribution Systems 

Unit dose drug distribution systems had become the accepted 

standard of drug distribution in terms of efficiency, patient safety, 

and cost effectiveness in the 1970s (Silverman, et al., 1974). Indeed, 

centralized unit dose drug distribution systems had provided many 

solutions to problems encountered in floor stock drug distribution or 

individual prescription order systems. In these conventional drug 

distribution systems, problem areas included: 

- transcription errors by nursing staff, 

- length of time involved in charging for medications, 

- preparation of doses at nursing stations by nurses, 

- drug identity lost when medications are dispensed from bulk 

bottles, 

- nurses lack the knowledge base to deal with drug storage and 

distribution problems,. 

- responsibility for drug use was shared by too many, 

- amount of nursing time involved in obtaining drugs from 

pharmacy, 



- nurses responsible for interpretation of all physician!s 

orders, 

- nurses responsible for inventory control and drug ordering at 

nursing units, and 

- high medication error rates. 

Centralized Drug Distribution Systems 

Unit dose systems provided the opportunity for pharmacy-

generated patient profiles created and updated from copies of the 

original physicians1 orders. Medications were dispensed for specific 

patients in limited quantities. Usually not more than a twenty-four 

hour supply would be available at the nursing station at any given 

time. 

Hynniman et al. (1970) reported a significant reduction in the 

number of medication errors reaching the patient in a unit dose drug 

distribution system as compared to the conventional individual 

prescription order and floor stock systems. Previous studies reported 

medication error rates ranging from 13% to 18? in conventional drug 

distribution systems (Barker, 1969)* Hynniman found three hospitals 

using the prescription order system to have error rates of 8.3?» 9.9?» 

and 20.6? in comparison to a hospital utilizing a floor stock 

prescription service with an error rate of 11.5?. At the University of 

Kentucky with a unit dose drug distribution system, Hynniman found a 

medication error rate of 3.5? which was significantly lower than the 

other hospitals. 

A recent study of the medication errors in long term care 

facilities (LTCF) and small hospitals was reported by Barker et al. 



28 

(1982). An observation method for detection of medication errors was 

proposed and tested. During three-hour periods at peak medication 

administration times, trained observers watched nurses administer 

medications. A national sample of 58 LTCFs and 10 small hospitals were 

involved. Error rate was defined as the proportion of errors to total 

opportunity for errors. Errors of omission and commission and 

opportunities for errors were reported. Mean medication error rates 

were 12.2 and 11.0$ in LTCFs and hospitals, respectively. Only 31% of 

LTCFs and k0% of the hospitals studied would have passed a limit on 

medication errors of 6%. 

The amount of time nursing personnel had been involved in 

medication related activities, including drug ordering and inventory 

control, was reduced in unit dose drug distribution systems. 

Responsibility for those functions shifted to the pharmacy department. 

Continuous evaluation combined with timely revisions have led to many 

improvements in the unit dose systems but have not solved all the 

problems associated with these systems. 

Problems Associated With Centralized Systems 

A number of institutions are realizing the problems in 

logistics of dispensing medications from a central pharmacy. Many of 

the problems occur during the numerous steps involved in transporting a 

physician's order to the pharmacy to be filled and in delivering the 

medication to the nursing unit to be administered. Manual or 

mechanical delivery systems, such as pneumatic tubes, dumb waiters, and 

telelifts, are required to transport orders and drugs within the 
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institution. Mechanical systems are subject to malfunctions and 

breakdowns, while manual delivery systems are influenced by the 

individual's perceived importance of their job. Interruptions in 

either system can create delays that jeapordize the responsiveness of 

' the pharmacy department to the medication needs of nursing personnel 

and patients (Hibbard et al., 1981). 

The length of time required for the medication delivery cycle 

to be completed has been examined in the past. This cycle is defined 

as the length of time required to pick up and transport a physician's 

order from the nursing unit to the pharmacy, fill the order, and 

deliver the medication to the patient care area. A significant amount 

of time is involved in transporting the order or medication in the 

system. Silverman et al. (197 4) found that 55% of the time involved in 

the medication delivery cycle was tied up in the transportation 

process. 

The large number of steps required in a centralized medication 

delivery system may result in a significant chance for errors and 

excessive turn around time for order processing and medication delivery 

(Hibbard et al., 1981). Delays in the delivery of ordered medications 

can cause dissatisfaction among the medical and nursing staffs toward 

pharmacy services. Delays may also adversely affect patient care if 

medications are not available when needed. 

Some institutions have handled this potential problem of 

unavailable medications by developing floor stock supplies of 

medication for emergency use. The number of drugs available in a floor 

stock supply varies with the type of nursing unit involved, the 
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distance the unit is located from the pharmacy, the type of 

transportation system available in the hospital, and the pharmacy 

department's philosophy about medication availability. Many floor 

stock systems make medications available through a charge and 

replacement system. When a dose of a drug contained in the floor stock 

supply is needed for a new order or to supply a dose missing in the 

conventional system, the nurse can obtain the drug from that supply. 

Review of the order by the pharmacist before the drug is administered 

is by-passed with this system. In the case of a missing medication 

replaced from the floor stock supply, the reason for the missing drug 

may not be identified or corrected. If an error has occurred in the 

transcription of the order it may not be discovered. 

Floor stock medications may be replaced when an identifying tag 

is sent to the pharmacy with a form indicating the patient for whom the 

drug had been used. The pharmacy, then, replaces the drug to the 

nursing unit's stock and an appropriate charge to the patient can be 

made. The most common problem with this system occurs when drugs are 

used and the identifying tag is misplaced or lost. The drug will not 

be replaced until someone realizes it is missing. Missing drugs may be 

identified at the time the drug is needed and is unavailable. Also, 

revenue is lost because the appropriate patient charges cannot be made 

for the drugs. 

Another problem area in centralized unit dose drug distribution 

systems is that of communication. Often telephone contact is the only 

method of communicating information. It is often difficult to evaluate 

the situation and circumstances when communication is limited to phone 
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contact. Telephone calls often interrupt activities, break 

concentration, and interfere with normal routines. Information given 

over the phone is subject to interpretation and no hard copy is 

available for review or re-evaluation. This may lead to confusion and 

a decrease in the pharmacist's credibility (Cooper, 1976). 

Patient profiles generated in the pharmacy are often utilized 

by the pharmacist as a current medication list for the patient when 

discussing problems or answering questions for nurses and physicians. 

However, the accuracy and completeness of pharmacy profiles needs to be 

assessed. Jarosinski (1978) conducted a study to determine the 

magnitude of the problem of getting the right drug and dose to the 

right patient at the right time. In two five-week periods all requests 

for additional doses were investigated. Thirty-one percent of the 

requests for additional medications were the result of nursing or 

pharmacy errors. By investigating the reasons for missing medications, 

the detection of missed orders, deviations from standard administration 

times, medication borrowing, and overdosing could often be determined. 

Tanner (1978), Jackson (197 9)» and Hand and Pang (1981) 

identified differences existing in the pharmacy and nursing profiles as 

major contributing factors to the problems encountered in centralized 

unit dose systems. Tanner recommended a daily comparison of profiles 

to detect differences and to enable the pharmacist to obtain up-to-date 

information on patient status. Incorrect patient profiles can lead to 

increases in charging and crediting processes and additional handling 

of drug doses (Bair and Cheminant, 1980). 
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Pharmacists' skills are often inefficiently utilized in. 

centralized distribution systems (Lipman et al., 1979)* Distributive 

functions may monopolize the pharmacist's time and allow little time 

for drug monitoring and for interactions with other health 

professionals and patients. This incomplete utilization of skills and 

knowledge may lead to low levels of job satisfaction for pharmacists. 

Low levels of satisfaction, in turn, may lead to boredom, complacency, 

low motivation, burnout, and growing obsolescence of skills and 

abilities (Noel, Hammel, and Bootman, 1982). 

Decentralized Drug Distribution System? 

The physical separation of the pharmacist from the patient care 

areas precludes a solution to most of the processing and communication 

problems in drug distribution systems (Bair and Cheminant, 1980). An 

alternative to centralized distribution systems includes 

decentralization of the pharmacy utilizing fixed satellites or mobile 

medication carts. Decentralized pharmacy services provide numerous 

advantages as compared to centralized systems. As summarized by Cooper 

(1976), referring to a fixed satellite, decentralized systems provide: 

- more effective communication between nursing, medical, and 

pharmacy staffs, 

- greater opportunity for educating nurses and physicians on 

drug use, 

- opportunities to monitor drug therapy in terms of the total 

patient, 
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- pharmacist availability for emergency situations, and 

- more efficient order receipt and medication distribution. 

The proximity of the pharmacist to the patient care areas leads to a 

greater understanding of the problems encountered by nurses and 

physicians when dealing with a patient's medication therapy. 

Fixed Satellites 

The fixed pharmacy satellite requires the creation of a small 

pharmacy in a room on, or adjacent to, the nursing units it serves. 

The pharmacist is available to respond more rapidly to medication 

orders and to requests from nursing and medical staffs. Transportation 

of the orders and drugs is minimized. Access to patient charts is 

improved and responsiveness to patients' needs.increases. The major 

drawbacks to the use of fixed satellites are the initial start up costs 

of construction and furnishing the area and the on-going operational 

costs including utilities, telephone, and housekeeping services. Also, 

drug inventory costs may be increased as well. Noel, McCoy, and Berry 

(1980) estimated the costs of constructing and furnishing a 400-square 

foot satellite pharmacy at approximately $60,000 in a new hospital; 

while the costs of remodeling and furnishing an area for use as a 

satellite in an existing institution would vary with each facility. 

Mobile Decentralization 

Decentralization of pharmacy services through a pharmacist with 

a mobile medication cart was first described by Jackson, Anderson, and 

McGuire (1978). Start-up costs for a mobile system include the cost of 

the master medication cart and drug inventory. Factors to be 
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considered for implementation of mobile systems include staffing 

patterns, hours of service, patient medication profiles, systems of 

crediting and charging medications, and the type of services to be 

provided by the mobile unit. Minimal change in the medication ordering 

procedure as it impacts on nursing personnel is another consideration 

for implementation identified by Lipman et al. (197 9). Placement of 

the pharmacy copy of physicians1 orders may be the only change in 

medication ordering. 

Master medication carts are stocked according to the needs of 

the areas serviced. An analysis of drug usage at one hospital revealed 

that in a consecutive sample of 5»444 orders, 229 medications were 

used, and 41 drugs accounted for approximately 78$ of all orders 

(Jackson, Anderson, and McGuire, 1978). Hibbard et al. (1981) reported 

that.the master medication cart in use at the University of Utah 

Hospital was stocked with approximately 500 different dosage forms 

which accounted for 9&% of drug requirements. Hand and Pang (1981) 

described a medication cart carrying 300 different types of medications 

which provided 95% of drug needs for 340 patients served by two 

medication carts. For those drugs not stocked on the cart, the central 

pharmacy is available to supply necessary doses. 

Important considerations for cart selection include mobility, 

ease of handling, lockability, access to all areas, and the capacity to 

handle sufficient quantities of several drugs and dosage forms. 

Additionally, an adequate work surface, space for supplies, and 

interchangeable and adjustable drawers and dividers are valuable 

features (Lipman et al., 1979). 
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Selection of the nursing units for a trial decentralized 

project and for expansion of the system is a major factor to be 

considered. Proximity of the nursing units is probably the single most 

important factor, (Noel, McCoy, and Berry, 1980). Combining widely 

separated units increases the distance that must be traveled to provide 

service. This slows the response time to medication orders, decreases 

productivity and efficiency, and decreases the pharmacists' 

availability to the nursing and medical staffs. Increased distances 

can also be physically tiring for the pharmacists. The potential for 

clinical involvement should also be recognized in terms of nursing unit 

selection. Nursing units should be balanced; those with a high 

potential for clinical involvement could be combined with units with a 

low potential, to allow the pharmacist the time to develop and 

implement clinical services. Nursing units with similar types of 

patients would ideally be grouped. However, proximity may outweigh 

other factors. The improvements made possible through decentralization 

should not be compromised by nursing unit selection. 

The number of patient beds serviced by each decentralized 

pharmacy unit is a function of the type of patients and the services 

provided. Approximately 100 beds per pharmacy service unit has been 

reported (Jackson, Anderson, and McGuire, 1979; Noel, McCoy, and Berry, 

1980). Daily hours of service are dependent on the needs of the 

nursing units involved. Reported coverage has ranged from eight to 

sixteen hours a day. 

The responsibilities of the pharmacist in a decentralized 

system include distributive as well as clinical involvements. 



Distributive functions may include: profile reviews; dispensing 

medications for new orders; resolving missing medication discrepancies; 

filling and/or checking unit dose medication bins; and referring 

intravenous (i.v.) orders to the i.v. admixture area in the central 

pharmacy (Hand and Pang, 1981). Clinical functions may include: 

monitoring drug therapy; providing patient education; medication 

discharge counseling; obtaining medication histories on selected 

patients; providing drug information to physicians, nurses, and other 

health professionals; and participating in inservice presentations to 

nurses and physicians (Lipman et al., 1979)* 

The selection of pharmacists to operate decentralized pharmacy 

services has been described by Lipman et al. (197 9). Selection was 

based on high motivation and an interest in providing clinical 

services. Decentralized services promote more effective use of the 

pharmacists' training and expertise in the patient care process. Hand 

and Pang (1981) describe a better sense of accomplishment and job 

satisfaction felt by the pharmacists directly responsible for dealing 

with medication therapy. An improvement in motivation and morale for 

the staff pharmacists has been attributed to the responsibilities 

involved in a decentralized pharmacy system (Lipman et al., 1979; Noel, 

McCoy, and Berry, 1980). 

Lipman et al. (1979) identified the need for a clinical 

training program for the decentralized pharmacists. A program was 

designed to help pharmacists: 1) develop a working knowledge of 

pharmacology, pharmacokinetics, and side effects of drugs; 2) improve 

drug information and communication skills; and 3) gain a more critical 



approach toward evaluating drug therapy. Training programs were 

developed addressing the specific needs of each area. Emphasis on 

monitoring techniques and therapeutic aspects of patient care were 

stressed during three-week clinical clerkships. Preceptors for the 

i 

clerkships were faculty members in the Department of Pharmacy Practice 

at the University of Utah Hospital. They provided role-models and 

challenged the decentralized pharmacists to develop the basic clinical 

skills. Clinical services provided in this decentralized program 

ranged from discharge counseling to patient education to therapeutic 

monitoring. This program provided pharmacists the knowledge base to 

assume clinical duties in addition to distributive functions. 

Studies of Mobile Systems 

Studies of mobile decentralized pharmacy systems have looked at 

several aspects including: medication delivery cycle, dose handling 

activity, and quality of pharmacy service. 

Medication Delivery Cycle 

The medication delivery cycle is defined as the amount of time 

required to deliver medications to the nursing unit determined from the 

time the order was available for pharmacy on the nursing unit. 

Decentralized pharmacy systems have a tremendous impact on the 

medication delivery cycle saving from 30 minutes (Hibbard et al., 1981; 

Weise and Cascio, 1981) to two to three hours (Reynolds, Johnson, and 

Longe, 1978), Table 1. The steps that make up the delivery cycle have 

been examined in an effort to identify areas that can be improved. 



Table 1. Review of Medication Delivery Cycle Studies8 

Study I System0 | N-Pc I I PHAa I Medication 
lOrder Type! Orders (Delivery I Order Processing I Delivery 
1 1 Available 1 1 1 

1 P-Ne (Total Medication 
1 Medication I Delivery Cycle 
1 1 

Silverman 
et al. 
(197 « 

1 1 
,1 1 

1 c | 
t 1 

1 1 

1 1 
1 1 

10.2 I 53-2 I 
(187) 1 (187) 1 

1 1 

97.6 
(187) 

1 
1 
1 14.2 
1 (187) 

1 

1 1 
1 1 
1 111.6 I 
1 (187) I 

I I 

175.2 
(187) 

Reynolds, 
Johnson, 

1 1 
1 Now | 
|C Routine I 
41 PRN 1 

1 1 
33 17 1 
33 (123)1 7 (89)1 

1 7 1 

83 
100 
165 

1 
1 15 
1 15 
1 15 

I I 
I 98 I 
I 115 (46)1 
1 180 I 

138 
155 
220 

Longe 
(1978) 

1 Now I 
|Df Routine I 
j PRN j 

1  1 1 1  
26 (88) I 1 (88)| 
26 | 1 | 

1 
5 
14 

I 1 
1 1 

I 1 

I 1 1 
1 5 (20)1 

1 111 1 

1 
31 
40 

Hlbbard, 
et al. 
(1981) 

1 c | 

| I 

23.33 ± 24.76* I 
(164) j 

28.59 ± 26.88 
(114) 

132.82 ± 31. 
j (114) 

90160.48 ± 35.811 
| (164) j 

83.80 ± 48.16 
(164) Hlbbard, 

et al. 
(1981) 1 Dm 1 

1 1 

25.41 ±24.11 | 
(108) j 

1 

1 

140.99 ± 37.051 
j (108) j 

54.15 ± 42.82 
(271) 

Helse & 
Casclo 
(1981) 

1 C I 

! i 

40.18 ±19.88 | 
(937) j 

1 

I 

157.42 ± 24.351 
j (784) j 

96.20 ± 30.64 
(654) Helse & 

Casclo 
(1981) 1 Dm 1 

1 I 

54.13 ±47.12 I 
(733) j 

1 

1 

122.04 ± 24.631 
j (576) j 

74.45 ± 54.53 
(586) 

a) Reported in minutes with number of reported observations in ( ) 
b) C - centralized pharmacy service, D - decentralized pharmacy service, f - fixed satellite m -

mobile units 
o) N-P - time required to pick up the order at the nursing unit (Available) and deliver it to the 

pharmacy (Delivery) 
d) PHA - time required to get to the order and dispense the medication for the patient - in the 

pharmacy 
e) P-N - time required to get to the order, dispense the medication, and deliver it to the nursing 

unit, sum of the PHA + medication delivery 
•Pneumatic tubes used to transport orders from nursing units to the pharmacy 



Silverman, et al. (1974) examined the medication delivery cycle 

in a centralized unit dose drug distribution system. Tranportation of 

medication orders and patient medications was accomplished by pharmacy 

messengers. In a seventeen-day period 187 observations were made. The 

medication delivery cycle was observed from the time the physician 

wrote the order until the time the drug was administered to the 

patient. An average of 3 hours and 49 minutes (229 minutes) elapsed 

for each order. The pharmacy department's distribution system directly 

affects the medication delivery cycle. The time the order is made 

available for pharmacy is defined as the time the copy of the order is 

removed from the patient chart.. This generally occurs at the time the 

order is transcribed on the patient's medication administration record 

(MAR). The average time required to transport the available order to 

the pharmacy, fill the-order, and deliver the medication to 'the nursing 

unit was 175.2 minutes in this study. It took an average of 63.4 

minutes to transport the order from the nursing unit to the pharmacy 

and 97.6 minutes for the order to be processed and the medication 

dispensed. Delivery of the medication to the nursing unit required 

14.2 minutes. From the time the order was delivered to the pharmacy 

until the medication was delivered to the nursing unit, an average of 

111.6 minutes elapsed. By identifying each step in such detail, areas 

needing improvement could be identified. 

Reynolds, Johnson, and Longe (1978) examined the medication 

delivery cycle for pharmacy services provided from a centralized system 

and from a fixed satellite pharmacy located on the nursing unit. The 

satellite served two nursing units eight hours a day. After hours, 



pharmacy services were obtained from the central pharmacy. Medication 

orders were classified in three groups: now, routine, and PRN or as 

needed. In the centralized pharmacy system, orders and medications 

were picked up and delivered by messengers on an hourly basis. An 

average of 138 minutes elapsed for now orders in the medication 

delivery cycle, routine orders took 155 minutes, and PRN orders, 220 

minutes. In the satellite pharmacy the transporation of orders and 

medications was accomplished by pharmacists or nursing personnel. An 

average of one minute was required for now orders to be processed in 

this system. Routine orders required 31 minutes and PRN orders 

required 40 minutes. Clearly, the decentralized system required less 

time than the centralized pharmacy system. However, different nursing 

units were compared. Distances from the pharmacy for each of the 

nursing units compared were not presented; and length of time required 

to transport orders and medications is a function of the distance 

traveled. Other differences in the nursing units were not delineated. 

A difference such as length of time required to prepare medications for 

delivery, which often is a function of the type of patient served, 

could also alter the data. Therefore, direct comparisons of these 

systems on different nursing units is difficult. 

Hibbard et al. (1981) conducted an evaluation of medication 

delivery time on one nursing unit functioning with a centralized 

pharmacy service and later converted to a decentralized mobile pharmacy 

system. In the centralized system medication orders were transported 

to the pharmacy from the nursing units via pneumatic tubes. This took 

an average of 23 minutes. Medications were delivered by supportive 



personnel. Messengers were used if the medication was needed 

immediately. Hourly deliveries were made by pharmacy technicians. 

From the time the order was delivered to the pharmacy until the time 

the medication was delivered to the nursing unit, 60.48 minutes 

elapsed. The total medication delivery cycle took an average of 83.80 

minutes. In the decentralized system similar data was collected. In 

this system, the pharmacy copy of the physician's order was placed in a 

pharmacy order box. The pharmacist picked up orders and dispensed 

medications from a master medication cart. In the case of medications 

not stocked in the master cart, the item was requested from the central 

pharmacy and was dispensed when available. The time required for the 

pharmacist to pick up orders (25.41 minutes) was not statistically 

different from the centralized system. The authors comment on the 

reliability of a mechanical system such as the pneumatic tube system. 

If a malfunction had occurrred during the time of the study, the 

results obtained for order transport in the centralized system could 

have been significantly different. Both the time required for pharmacy 

to dispense and deliver medications to the nursing unit (40.99 minutes) 

and the total time required for the medication delivery cycle (54.15 

minutes) in the decentralized system were significantly different from 

the centralized system at the 0.05 level (Mann-Whitney test). 

Weise and Cascio (1981) studied the medication delivery cycle 

prior to and following decentralization on three medicine units. In 

the centralized system transportation of orders and medications was 

accomplished by a pharmacy technician on an hourly basis. The average 

time required to transport an order to the pharmacy from the time the 
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order was available on the nursing unit was 40.18 minutes. From the 

time the order was received in the pharmacy to the time the medication 

was delivered to the nursing unit, an average of 57*42 minutes elapsed. 

Total medication delivery cycle in the centralized system required 

96.20 minutes. In the decentralized system, the time required for the 

pharmacist to gain access to the original copy of the order located in 

the patient's chart was significantly longer (54.13 minutes) than in 

the centralized system where orders were processed from a carbon copy 

of the original. Time for medication preparation and delivery was 

significantly reduced in the decentralized system as was the time for 

the total medication delivery cycle (two-tailed t-test at the 0.05 

level of significance). 

The number of observations reported by each group of authors 

with the exception of Silverman et al. (197 4), varied for several steps 

of the medication delivery cycle examined. No explanation is provided 

for this discrepancy. Missing data for various steps may account for 

the different number of reported observations. 

Dose Handling and Related Activities 

The efficiency of the drug dispensing activity can be measured 

by dose handling activity. Bair and Cheminant (1980), and Lipman et 

al. (1979), and Weise and Cascio (1981) measured the dose handling 

activity index in centralized and mobile decentralized drug 

distribution systems. The authors in each study assumed the number of 

doses charted as given were an accurate reflection of the number of 

doses administered. The dose handling activity index defines the 



efficiency of dispensing as the ratio of doses administered to doses 

handled per patient day expressed as a percent: 

# doses administered/patient day 
Dose Handling Activity X 100$ 

# doses dispensed/patient day 

In all reports, the efficiency of dispensing scheduled medications 

improved in decentralized pharmacy systems. Improvements represent a 

decrease in the number of times individual doses are handled. 

Significance of the changes in dose handling activity was not reported 

in either study. 

In three study periods monitored in a mobile decentralized 

system, Lipman et al. (1979) reported an increase in efficiency over 

that calculated in the centralized system for five nursing units, Table 

2. Dose handling activity was monitored for a 35-day period in the 

centralized system on five nursing units and for three consecutive 35-

day periods in the decentralized system on those same units. 

Weise and Cascio studied three medicine units for three weeks 

in a centralized and mobile decentralized drug distribution system, 

Table 3> Scheduled and PRN medications were studied separately and 

percent efficiency was calculated for each. A decrease in dose 

handling activity was seen for PRN medications in the decentralized 

system. This decrease was attributed to the number of PRN medications 

dispensed but not administered to patients nor returned to the pharmacy 

in the centralized system. The authors suggest that better control 

over PRN medications in the decentralized system may have allowed the 

data to reflect the actual number of PRN medications administered to 



Table 2. Dose Handling Activity Reported by Lipman et al. (1979) 

Dose Handling Activity3 

System Centralized Decentralized 

Study 
1 1 Periods 1 1 2 3 

Nursing 

Unit? 

1 69$ 88$ 93$ 98$ 
2 7058 90$ 93$ 92$ 
3 37? 79$ 84$ 88$ 
4 55$ 89$ 93$ 96$ 

HQ? 83« 8R« Q44 
average 56$ 85.8$ 89.6$ 93.6$ 

aDose Handling Activity = # doses administered per patient day 
_ x 10Q? 

# doses dispensed per patient day 

b35 Day study periods 



Table 3. Dose Handling Activity Reported by Weise and Cascio (1981) 

Dose Handling Activity3 

System Centralized Decentralized 

Order Types 

Scheduled 
PRN 

75.8256 
21 .3656 

83-94% 
12.7956 

Overall DHA 16.0656 47.6456 

aDose Handling Activity = # doses administered per patient day 

— X 100* 
# doses dispensed per patient day 



patients. The efficiency of handling scheduled medications increased 

in the decentralized system which indicated an improvement in the 

dispensing function for scheduled medications. 

Bair and Cheminant examined the mean revenue per patient day 

corresponding to the same areas Lipman had studied for dose handling 

efficiency. Mean revenue per patient day decreased in all areas except 

the burn intensive care unit. The authors indicated that the increase 

noted in the burn unit had been expected due to the type and condition 

of patients encountered there. After the initial decrease, the mean 

net revenue per patient day varied. The revenue levels encountered in 

the post-decentralization periods were believed to be a more accurate 

accounting of actual patient drug treatment than the levels reported 

for the centralized study period. 

Telephone calls from nursing units were also monitored by Bair 

and Cheminant. After decentralization was implemented, the number of 

telephone communications in a 21-day period decreased from 592 to 156. 

The pharmacist in the patient care area was able to directly handle, 

information requests which decreased the need for telephone 

intervention. 

Quality of.Pharmacy Service — Nursing Assessment 

Nurses1 assessment of the quality of pharmacy services provided 

by mobile and by central pharmacies in a 700-bed hospital was studied 

by Noel et al. (1980). A questionnaire was developed that asked nurses 

to rank the pharmacy service on several aspects of performance. 

Fourteen questions dealt with aspects of service such as response time 



to stat and to routine medication orders, availability and reliability 

of drug information, and the overall quality of pharmacy service. 

Responses were made on a five-point Likert scale; 1, poor, to 5» 

excellent. Three groups of nurses were compared in a pre-test, post-

test design. The control group was comprised of two groups of nurses; 

one group was served by a decentralized pharmacy unit, while the other 

was provided with service from a central pharmacy for the entire study 

period. The experimental group was served by the central pharmacy 

during the first evaluation and had been converted to decentralized 

service by the time of the second evaluation., At the time of the study 

the decentralized pharmacy operated only during the day shift (7:00 AM 

to 3:30 PM). Responses from nurses who worked second or third shifts 

were not analyzed. 

On the pre-test, the response rate was 88?. Means reported for 

the decentralized pharmacy were greater than 4.00 on all fourteen 

questions analyzed. A mean of 4.00 was reached on only four questions 

concerning the service from central pharmacy and a mean of 3.00 was not 

reached on three questions. Decentralized service was rated higher by 

nurses on all criteria tested. The variation in means between the 

central and decentralized pharmacy was statistically significant on 11 

of the 14 questions analyzed in the pre-test. 

In the post-test an 80$ response rate for the day nurses was 

realized. The experimental group, which was converted to decentralized 

pharmacy service during the study, rated the service provided greater 

than 4.00 on all fourteen questions. All questions were rated higher 

for decentralized service than for centralized pharmacy service. 
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The control group that consisted of nurses served by 

decentralized service showed very little change over time. No 

significant variation was seen on any aspect analyzed. 

The control group served with centralized pharmacy service also 

showed minimal change over time. One response (the way pharmacy helps 

me with questions about drugs) decreased significantly. 

The quality of pharmacy service, as evaluated by nurses, 

improved with decentralization. The authors attributed.the nurses' 

more positive assessment of pharmacy services to the following factors 

made possible in a decentralized pharmacy system: 

- Increased availability of pharmacists in the patient care 

area. 

- Improved communication. 

- Faster response to medication orders. 

- Increased involvement of pharmacists in total patient care. 

- Improved responsiveness by pharmacists to the needs of 

patients and nurses. 

Also recognized by these authors was the improvement over the 

impersonal nature of central pharmacy service made possible with a 

decentralized service. Advantages for the pharmacists were greater 

professional growth and involvement in the health care team. Nurses 

may have realized less frustrations in their jobs dealing directly with 

pharmacists and receiving prompt medication service. 

A similar survey of nurses' assessments of services was 

conducted by Weise and Cascio (1981). Sixty-five nurses were surveyed 

with centralized service and fifty-four nurses were surveyed following 



decentralization. Twelve questions were developed and respondents were 

asked to evaluate pharmacy services on a similar five-point Likert 

scale. Questions were altered to correspond with each drug 

distribution system being evaluated. No control groups were tested. 

Mean responses from each system were compared to one another with a t-

test at the 0.05 level of significance. Support for decentralized 

service was determined to be significant for nine of the twelve 

questions asked. It is difficult to say that decentralization caused 

the perceived improvements with the type of study design used. Whether 

other variables affecting pharmacy services changed over the time 

period of the study is not known. Changes in the questions on the 

survey for each group may also have accounted for some of the 

differences detected. 

Potential Problems with Decentralization 

Decentralized pharmacy services are not without potential 

problems. Certainly the benefits gained through decentralization are 

numerous. But a discussion of this type of service would not be 

complete without mentioning some of the problems or difficulties that 

have been encountered. 

Decentralization has required an increase in the number of 

pharmacists in many institutions. Often times this increase is 

balanced by a decrease in supportive personnel staff (Jackson, 1979; 

Lipman et al., 1979). However, an institution with a limited technical 

staff may not be able to cut these positions in favor of pharmacist 

positions. 
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Personnel shortages are more critical in a decentralized 

system. Redistribution of the workload in a central pharmacy 

experiencing a personnel shortage is often feasible. The workload of a 

physically removed, mobile pharmacy is more difficult to evenly 

distribute (Noel, McCoy, and Berry, 1980). 

Evaluation of pharmacists' activities is more difficult when 

physically separated from the main pharmacy. Accountability may need 

to be shifted to the individual employee (Noel, McCoy, and Berry, 

1980). This increased documentation of activities may provide valuable 

information for justifying the program. Decentralized services lend 

themselves to the development of participative management practices. 

Defining the roles for pharmacists and technicians in 

decentralized pharmacy systems requires much thought for the 

establishment and evaluation of objectives. Noel, McCoy, and Berry 

(1980) have identified their failure to fully utilize the time and 

capabilities of technicians assigned to mobile pharmacies. Technical 

support provided from the central pharmacy, combined with a reduction 

in the number of beds assigned to each mobile unit, may be a viable 

alternative. Lipman's group (197 9), at the University of Utah, has 

reported the addition of technician support to the decentralized 

pharmacists. This addition has allowed the pharmacists more time to 

devote to clinical functions. 

Advantages of Decentralized Pharmacy Systems 

Decentralized pharmacy systems have improved distributive 

services while facilitating the expansion of the pharmacists' clinical 
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role. Decentralization has provided solutions to many of the problems 

associated with centralized systems, including communication, 

inappropriate response times to medication orders, and inefficiencies 

in dispensing. Pharmacists' morale and job satisfaction appear to have 

increased through interactions with nurses, physicians, and patients. 

In a recent commentary by Noel, Hammel, and Bootman (1982) some 

of the reasons for low levels of job satisfaction among pharmacists are 

described. The practice of hospital pharmacy has not kept pace with 

innovative programs to improve services and expand the professional 

role of the pharmacist. New graduates are quickly disillusioned with 

the practice of pharmacy. , Special skills acquired through long hours 

of intense training are not utilized in day-to-day practices. 

Pharmacists lack mental challenge, an important aspect of job 

satisfaction. The boredom, complacency, and low motivation that may 

ensue can lead to burnout and growing obsolescence of skills and 

abilities of pharmacists. The authors point out the need to expand the 

role of the pharmacist to use skills more efficiently. Methods to 

accomplish this expansion include an integration of clinical and 

distributive functions. The use of decentralized pharmacists serves to 

combine clinical and distributive roles. Greater involvement, 

increased challenges, and ultimately a greater commitment to the 

profession may evolve through decentralization. 



CHAPTER 3 

PROGRAM INPUTS: METHODS AND RESULTS 
1 

Program inputs were made up of financial and personnel 

resources. The diagram below depicts the components which make up the 

program input portion of this program evaluation. The methods used and 

results obtained for each component will be examined in this chapter. 

PROGRAM INPUTS 

I 
RESOURCES 

i 
i • 

Financial 

- Operating Budget 

Drugs 
Personnel 

- Start up costs 

Personnel 

- Assessments of Service 

Nurses 
Pharmacists 

- Job Satisfaction 
Pharmacists 

Figure 4. Components of Program Inputs 

Financial flegourceg 

Financial resources have been divided into two components: the 

pharmacy's operating budget and the start-up costs of the decentralized 

system. There were no changes in the operating budget at the time 

decentralized pharmacy services were implemented on the selected 

nursing units. The drug budget itself did not increase noticeably. 

The inventory required to stock the master medication cart was 

transferred from the central pharmacy to the mobile cart. The set of 
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patient medication bins required for the daily exchange in the 

centralized system were eliminated in the decentralized system. Also 

the volume of medications stocked in one of the central unit dose 

filling stations was decreased. The pilot project involved 78 out of 

650 patient beds at the institution. 

The number of pharmacists employed in the department did not 

change, when the decentralized pilot project was implemented. Staffing 

patterns were altered to accommodate the pharmacists required to work 

in the decentralized system sixteen hours a day, seven days a week. 

Those pharmacists were responsible for providing medications and drug 

information to the selected patient care areas. Support from the 

central pharmacy was provided in the preparation of intravenous 

medications and selected solutions, distribution of controlled 

substances, and discharge prescriptions. 

The unit dose patient medication bins were exchanged daily in 

the centralized pharmacy system. After the exchange, all medications 

returned for credit were counted for a one week period of time. These 

medications remained in the exchange bins until the drawers were filled 

for the next twenty-four hour period. At that time, discontinued 

medications were credited to the patient and returned to the drug 

inventory. Current medications were reissued to the patient. Daily 

for one week, all doses of medications returned in the unit dose bins 

for the nursing units selected for decentralization were listed. The 

pharmacy cost of these medications was then calculated (Table 4). It 

was found that an average of $5.36 worth of medications were returned 

per patient day in the exchange bins. The decentralized system 
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Table 4. Medications Returned in Unit Dose Bins 

Day Pharmacy Cost Census Cost/Patient Day 

1 $385 . 82 68 $5.67 
2 $349.86 64 $5.47 
3 $342.37 71 $4.82 
4 $454.21 73 $6.22 
5 $445.66 71 $6.28 
6 $274.07 68 $4.03 

7 $334.09 69 $4.84 

Average $369.44 69.1 $5.36 



completely eliminated the duplicate set of patient bins. Expansion of 

the system to other nursing units would increase the savings made 

possible by eliminating the unit dose bin exchanges and duplicate bins. 

This savings may allow a reduction in drug inventory. Also eliminated 

is the amount of time involved in crediting the medications contained 

in the exchanged medication bins and in exchanging medication bins each 

day. This process of crediting medications was not eliminated. In the 

decentralized system, medications are credited by the pharmacists at 

the time patient medication bins are filled on the nursing unit. 

Start-up costs of the decentralized program included the cost 

of the medication cart, reference books, two Kardexes, and a pager, 

(Table 5). The medications, profiles, and dispensing supplies were 

transferred from the central pharmacy. Certainly some of the drug 

inventory transferred to the mobile cart was replaced. However, the 

quantity replaced was not determined. The director of the department 

indicated there was no significant increase in drug inventory at the 

time the pilot project was implemented. 

Financial resources did not change appreciably with the 

introduction of the decentralized system on two nursing units. 

However, expansion of the system will have an impact on the personnel 

and capital budgets of the department. In the centralized system, the 

pharmacists were responsible for the medication and information needs 

of the entire hospital. These functions were provided by as few as one 

pharmacist, on the night shift, or by as many as seven to eight 

pharmacists during the day. The concept of decentralization, as 

implemented at this institution, decreased the number of patient beds 



Table 5. Start-Up Costs of the Decentralized System 

Lionville Mobile Medication Cart $1960 

2 Kardexes 120 

Reference Books 200 

Pager 350 

Medications (3900)* 

TOTAL $2630 

•Transferred from Central Pharmacy 



assigned to one pharmacist. Up to seventy-eight beds were served by 

the decentralized pharmacists at any given time. As the program is 

expanded, more pharmacists will be needed in order to maintain this 

ratio of pharmacists to patient beds. No attempt was made during the 

pilot program to determine whether a pharmacist could provide pharmacy 

services efficiently and effectively to a greater number of patients. 

With the addition of more decentralized teams, some flexibility in 

scheduling may be possible without compromising the service provided. 

Options to be explored include an increase in the number of nursing 

units assigned to a pharmacist during slower time periods such as 

weekends and holidays, integration of technician support to enable the 

pharmacists to provide service to more patients, and the determination 

of whether the type of patient care area served may allow for an 

increase or a decrease in the number of patient beds assigned to a 

pharmacist. All of these alternatives can be explored as the 
i 

decentralized concept is expanded. 

Personnel Resources 

In order to determine the perceived present situation with 

regard to the pharmacy services provided at this institution, 

questionnaire surveys were conducted for nurses and pharmacists. The 

experimental design applied in these surveys was a non-randomized 

control group, pre-test, post-test design (Suchman, 1967)* This design 

can be illustrated by the following: 



Pre-Test Intervention PQ9t-l99t 

Experimental Group 0E1 X 0g2 

Control Group 0C^ Qq2 

The symbols are defined as follows: 

0^ - an observation or measurement in the first study period 

or pre-test. In this evaluation, the same type of 

centralized pharmacy services were provided to both 

groups, 0E1, and 0C1, during the pre-test period. 

X - represents the intervention, implementation of mobile 

decentralized pharmacy services. 

02 - an observation or measurement in the second study period 

or post-test. The experimental group, 0E2» received 

pharmacy services through the decentralized system, while 

the control group, 0q2» continued to receive these 

services from the central pharmacy in the post-test. 

The nursing questionnaire asked nurses to evaluate the pharmacy 

services available at the time of the survey. At the same time, 

pharmacists were surveyed on their assessment of the quality of service 

provided by the pharmacy department and on their level of job 

satisfaction. 

Nurses' Assessments of Pharmacy Services 

The questionnaire survey was used to gather information from 

nurses concerning pharmacy services. The questionnaire allowed nurses 

to rank pharmacy service on several aspects of performance. The 

instrument was developed at Good Samaritan Hospital in Phoenix, 



Arizona, by Noel et al. (1980). The questionnaire focused on several 

facets of pharmacy service including: the time required to obtain 

routine and stat medications, the quality of drug information provided, 

the responsiveness of pharmacy, the communication between pharmacy and 

nursing, the accessibility of pharmcists for drug information, and the 

overall quality of pharmacy services. The rating scale on the 

questionnaire was increased in this evaluation from a five-point Likert 

scale to a seven-point scale to increase the ability of the instrument 

to discriminate among differences. Respondents rated questions from 

poor (1) to excellent (7). 

Methods 

The questionnaire, Appendix A, was distributed to nurses on 

four nursing units. An experimental group was made up of the 

registered (RN) and licensed practical (LPN) staff nurses working on 

the two units selected for the pilot decentralized pharmacy program. A 

control group was comprised of RN and LPN staff nurses working on two 

other units similar in number of patients and pharmacy services. 

Results of the questionnaire were used to test the following 

hypothesis: Nurses working with the decentralized pharmacy system will 

rate the quality of the service provided higher than the nurses served 

by the central pharmacy. 

The questionnaire was distributed to both groups served by the 

central pharmacy in the month before the decentralized program was 

introduced. Head nurses were responsible for the distribution of the 

questionnaires to their staffs, Appendix A. Letters accompanied each 



questionnaire explaining the purpose of the survey which was to assess 

the strengths and weaknesses of pharmacy services, Appendix A. 

Identification numbers assigned to each nurse were used to determine 

who was sent reminders to complete the questionnaire. At the end of 

the first week, follow-up reminders were distributed through head 

nurses, with second copies of the questionnaire. Reminders were sent 

to increase response rates. Completed questionnaires were returned to 

the head nurses and subsequently picked up by pharmacy personnel. A 

repeat survey was conducted on the same four nursing units during the 

third month after the decentralized program had been implemented. The 

same nurses were included in the follow-up survey. The procedure 

outlined above was followed. 

Analysis 

Responses were compared with t-tests at the 0.05 level of 

significance. Figure 5 illustrates the groups compared in the 

analysis. Responses from nurses in the control group were compared to 

those from the experimental group each time the questionnaire survey 

was conducted. A matched pairs t-test was performed on responses from 

each group of nurses to compare how responses changed over time. 

Pre-test Intervention 
X ; °$2 °?1 

°C2 

Figure 5. Analysis Scheme of Nurses' Questionnaire 
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Assumptions 

Assumptions for the questionnaire surveys were: 

1. The respondents answered the questions honestly. 

2. The respondents interpreted the questions similarly. 

Limitations 

The limitations in study design for the questionnaire surveys 

were: 

1. History effects - events or activities in or out of the 

experimental setting may influence the attitudes of the 

respondents toward pharmacy services. 

2. Maturation effects - observed results due to changes within 

the respondents themselves. 

3. Mortality effects - attrition of some of the respondents. 

4. Instrumentation effects - emphasis placed on the importance 

of completing the questionnaires. 

5. The instrument was not tested for reliability. 

6. The nursing units were not randomly selected and assigned. 

Results 

The Statistical Package for the Social Sciences (Nie et al., 

1975) was used to perform the statistical tests described throughout 

this thesis. 

The nursing survey was conducted to test the hypothesis that 

nurses working with the decentralized pharmacy system will rate the 

quality of service provided higher than the nurses served by the 

central pharmacy. The nurses' assessment of pharmacy services survey 
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was conducted in March and May. The intervention, decentralization, 

began on March 15, 1982. The first survey will be referred to as the 

pre-test and the second as the post-test. 

Response Rate. Questionnaires were distributed to 125 nurses 

in March; 66 in the control group and 59 in the experimental group. 

The response rate in the control group was 87.9?; while an 89.8$ 

response rate was achieved in the experimental group. In May, 111 

questionnaires were distributed. Only those nurses who responded to 

the first questionnaire were included in the follow-up questionnaire. 

Of these, 58 went to nurses in the control group; while 53 went to 

nurses in the experimental group. Only 34 of the 58 questionnaires 

were returned in the control group on the postrtest, yielding a 

response rate of 66.7$. In the experimental group, 48 of the 53 

questionnaires were returned. Four respondents were unavailable to 

complete the questionnaire. A net response rate of 98$ was achieved on 

the post-test for the experimental group. Figure 6 illustrates the 

nursing questionnaire response rate. 

Responses were compared between the experimental and control 

groups on the pre-test and post-test with Student's t-tests at the 0.05 

level of significance. The pre- and post-test responses of each group 

were compared with matched pairs t-tests at the 0.05 level of 

significance. Figure 7 illustrates the analysis. 

Pre-Test Results (A). All respondents were practicing with 

pharmacy services provided by the central pharmacy at the time of the 

pre-test. Mean sources for both groups on each item are reported in 

Table 6. A mean score exceeding 4.00, which indicates satisfied on the 
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Figure 6. Nurses' Questionnaire •— Response Rate 

EXPERIMENTAL GROUP 

Unit 4 

CONTROL GROUP 

Unit 1 Unit 2 Unit 3 

/ 

53 
(89.8*) (87.9*) 

Unit 1 Unit 2 Unit 3 Unit 4 

C" B A A 
3 0 25 23 

~ (100*) (95.8*) 

B A A  
15 17 17 

(53.1*) (89.5*) 

34 
(66.7*) 

Key: A - Usable Responses, B - No Response, C - Respondent Unavailable 
( ) - Response Rates of available respondents, expressed as a percent. 



Figure 7. Analysis of the Nursing Questionnaire 
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Pre-1e9t Intervention Post-Test 

A = Comparison of control and experimental groups on the pre-test. 

B = Comparison of control and experimental groups on the post-test. 

C = Comparison of pre- and post-test scores of the experimental group. 

D s Comparison of pre- and post-test scores of the control group. 



Table 6. Nursing Questionnairea — Pre-Test, Experimental vs. Control Groups 

Groups 

Experimental| Control j 

n=48 n=34 

Questions j Mean +. SD j Mean ±. SD | t(df)b 1 
1 

p° i 

i 1. Speed with which routine meds| 
get to the unit j 

3.23 + 1 .40 i 3.56 + 1 .50 | 1.02(80) i o 
1 
1 

.312 I 

! 2. Speed with which stat meds j 
get to the unit j 

3.09 ± 1 .97 i 2.56 + 1 .60 ! 1.28(79) i o 
1 

.203 i 

! 3. Reliability of drug informa- i 
tion received from pharmacy j 

5.67 + 1 .42 | 6.18 + 0 .85 i 1.84(77) ! o 
i 
i 

.070 | 

i 4. Pharmacy's responsiveness to | 
my needs j 

•H on on • 

•=
r 

.73 ! 4.50 ± 1 .46 : 0 . 46 ( 80) ! o 
i 
i 

.648 | 

i 5. Communications with pharmacy j 5.09 + 1 .60 ; 4.79 ± 1 .55 j 0.82(78) i 0 .416 j 

! 6. Availability of pharmacists | 
for drug information j 

6.30 + 1 .12 | 6.24 + 1 .02 | 0.26(79) i 0.797 i 
i i 

i 7. Overall quality of pharmacy i 
service j 

4.25 ± 1 .28 ! 4.24 + 1 .23 ! 0.05(80) ! o 
i 

.959 I 

i 8. Way pharmacy handles routine i 
orders j 

3.37 ± 1 .55 ! 3.79 + 1 .65 ! 0.34(79) i o 
i 
• 

.737 i 

! 9. 
i 
l 

Way pharmacy handles stat i 
orders j 

3.58 ± 1 .90 ! 

i 

3.33 ± 1 .61 i 0.59(78) ! o 
i 
• 

.554 i 
1 
1 1 



Table 6. Nursing Questionnaire3 — Pre-Test, Experimental 
vs. Control Groups, Continued 

Groups J 

Experimentalj Control j 

n=48 J n=34 | 

Questions i Mean ± SD | Mean ± SD | t(df)b I PC I 

i 10. Way pharmacy helps me with i 
questions about drugs j 

6.04 ± 1.35 i 6.06 ± 0.81 i 0.07(80) i 0.948 ! 
1 1 
l i 

111. Way pharmacy reacts to needs j 
of my patients j 

4.55 +1.95 ! 4.18 + 1.36 ! 0.94(76) I 0.349 i 

« « 

112. Courtesy and general attitude) 
of pharmacy personnel j 

5.29 ±1.70 ! 5.39 ±1.20 i 0.30(79) 1 0.766 | 
i i 
• i 

113. Way I am able to ask the i 
pharmacist drug questions j 

6.13 +1.36 i 5.97 + 1 -02 0.56(78) 1 0.574 ! 
i i 

! 14. 
• 
l 

All things considered, the i 
pharmacy service here is | 

• 

4.44 ±. 1.32 ! 
i 
I 
• 

4.41 ±1.21 i 
1 
1 * 

0.09( 80) i 0.928 | 
i i 
« • 

a Based on a seven-point Likert scale; 1=poor, 7=excellent 
k T value (degrees of freedom) 
c Two-tailed student's t-test for unpaired data 
* Significant at p £ 0.05 



7-point Likert scale, was not achieved by either group on four 

questions. Those four included the speed with which routine and stat 

medications get to the unit and the way pharmacy handles routine and 

stat orders. A mean of 6.00 was exceeded by both groups on two 

questions; availability of pharmacists for drug information and the way 

pharmacy helps me with questions about drugs. In addition, the control 

group rated the reliability of drug information from the pharmacy 

greater than 6.00, and the experimental group rated the way I am able 

to ask the pharmacist drug questions greater than 6.00. Six out of the 

fourteen questions were rated higher by the control group of nurses 

while eight of the fourteen questions were rated higher by the 

experimental group. No differences were statistically significant at 

the 0.05 level of significance. 

Post-Test Results (B). When the questionnaire survey was 

repeated in May, the experimental group of nurses was being served by a 

mobile decentralized pharmacy unit. The control group continued to be 

served by the central pharmacy. On the post-test, all but one question 

was rated significantly higher by the experimental group at the 0.05 

level, Table 7. Responses on the reliability of drug information were 

not significantly different between groups. Both rated this question 

greater than 6.00. A mean of greater than 6.30 was achieved on all 

fourteen questions by the experimental group. In the control group, a 

mean of 6.00 was exceeded on all four of the drug information 

questions. Of the four questions rated less than 4.00 on the pre-test, 

three were again rated below 4.00 by the control group. Those 



Table 7. Nursing Questionnaire3 — Post-Test, Experimental vs. Control Groups 

Groups 
1 1 
1 I 

Experimentali Control j 
l 

n=48 j n=34 1 
I 

Questions j Mean ± SD [ Mean +. SD | 
1 

t(df)b P° i 

i 1. Speed with which routine meds! 
get to the unit j 

6.61+0.86 I 3.61 + 1 .52 | 
i 
i 

11.17(77) 0 .000*1 

i 2. Speed with which stat meds j 
get to the unit j 

6.60 ± 0.93 i 3.15 ± 1 .64 I 
i 
i 

11.95(78) 0 .000*1 

I 3. Reliability of drug informa- | 
tion received from pharmacy j 

6.55 + 0.69 I 6.24 + 0 .83 I 
i 
• 

1.83(78) 0 .071 i 

I 4. Pharmacy's responsiveness to j 
my needs j 

6.63 ± 0.79 ! 4.88 ± 1 .32 i 
i 
• 

7.45(79) 0 .000*1 

i 5- Communications with pharmacy j 6.52 + 0.83 j 4.97 + 1 .47 | 
i 

6.10(80) 0 .000*j 

: 6. Availability of pharmacists | 
for drug information j 

6.60 + 0.68 ! 6.18 + 1 .03 ! 
i 
i 

2.27(80) 0 .026*1 

i 7. Overall quality of pharmacy j 
service j 

6.35 ±1.04 | 4.27 ± 1 .08 : 
i 
i 

8.81(80) 0 .000*1 

i 8. Way pharmacy handles routine i 
orders j 

6.53 ± 0.78 | 

+l on o
 • 

•=
r 

.17 I 
i 
• 

11.59(79) 0 .000*1 

: 9. Hay pharmacy handles stat i 6.49 + 0.95 I 3.59 ± 1 .69 i 9.82(79) 0 .000*1 
j orders 



Table 7. Nursing Questionnaire3 — Post-Test, Experimental vs. 
Control Groups, Continued 

Groups ] 

Experimentali Control j 

n=48 | n=34 j 

Questions ! Mean ± SD | Mean ± SD | t(df)b 1 
1 p° 

10. Way pharmacy helps me with | 
questions about drugs j 

6.56 ± 0.74 i 6.12 ± 0.95 I 2.39( 80) ! o 
i 

• 

.019* 

11. Way pharmacy reacts to needs ! 
of my patients j 

6.33 ± 0.98 ! 4.78 ±1.16 | 6 . 47(78) i o 
i 
» 

.000* 

12. Courtesy and general attitude! 
of•pharmacy personnel { 

6.69 ± 0.66 | 5.82 ±1.03 ! 4.64( 80) :  o  
i 
i 

.000* 

13. Way I am able to ask the i  
pharmacist drug questions j 

6.67 + 0.52 | 6.09 ± 0.90 j 3.68(80) i o 
1 
1 

.000* 

14. All things considered, the j 6.51 ± 0.78 | 4.52 ±1.23 i 8.90(78) !  o  .000* 
j pharmacy service here is j | j | 
' ' 1 1 1 

a Based on a seven-point Likert scale; 1=poor, 7=excellent 
k T value (degrees of freedom) 
e Two-tailed student's t-test for unpaired data 
* Significant at p i 0.05 
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questions dealt with the speed with which routine and stat medications 

get to the unit and the way pharmacy handles stat orders. 

The experimental group of nurses rated the quality of pharmacy 

services significantly higher than the control group on 13 of the 14 

questions after decentralized pharmacy services were implemented. 

Matched Pairs Analysis - Control Group (C). The responses from 

the control group of nurses from the pre- to the post-test were 

compared to determine differences over time in their assessments of 

pharmacy services. No changes were made in the delivery of pharmacy 

services to the nursing units involved in the control group during the 

pre- to the posfr-test time period. 

Three questions were rated significantly higher on the post-

test, p<L0.05» Table 8. Those questions included the speed with which 

stat medications get to the unit, the way pharmacy reacts to the needs 

of my patients, and the courtesy and general attitude of pharmacy 

personnel. Even though the response to the speed with which stat 

medications get to the unit increased significantly, only a mean of 

3.15 was reached on the post-test. These improvements may reflect a 

lighter workload in the central pharmacy. Questions dealing with drug 

information were rated the highest of the fourteen questions. The 

speed with which medications get to the unit and the way pharmacy 

handles orders were rated the lowest. Three of the fourteen questions 

were rated lower on the post-test. Mean responses on the reliability 

of drug information received from the pharmacy, pharmacy's 

responsiveness to my needs, and the availability of pharmacists for 

drug information decreased from the pre-test to the post-test. 



Table 8. Nursing Questionnairea — Matched Pairs Analysis — Control Group 

I 
Pre-Test Post-Test j 

n=34 n=34 j 
I 

* 

Questions j Mean ± SD Mean ± SD j 
l 

t(df)b P° i 

i 1. Speed with which routine medsi 
get to the unit j 

3-58 + 1.52 3.61 ±1.52 i 
i 
• 

0.13(32) 0.897 I 

! 2. Speed with which stat meds j 
get to the unit j 

2.55 ± 1.62 3.15 ±1.64 j 
i 
i 

2.13(32) * 0.041*1 

I 3. Reliability of drug informa- i 
tion received from pharmacy j 

6.25 ± 0.76 6.22 ± 0.83 I 
i 
« 

0.21(31) 0.831 ! 

! 4. Pharmacy's responsiveness to i 
my needs j 

4.45 ±. 1.46 4.88 ±1.32 j 

i 

1.78(32) 0.085 ! 

i 5. Communications with pharmacy j 4.79 + 1.55 4.97 ±1.47 j 
» 

0.70(33) 0.488 | 

! 6. Availability of pharmacists | 
for drug information j 

6.23 + 1.02 6.18 ±1.03 I 
i 
i 

0.30(33) 0.768 ! 

i 7. Overall quality of pharmacy j 
service j 

4.24 ± 1.23 4.27 ±1.08 | 

• 

0.14(33) 0.889 ! 

: 8. Way pharmacy handles routine ! 
orders j 

3.79 ± 1.65 4.03 ±1.19 ! 
i 
• 

1.11(32) 0.274 ! 

i 9. Way pharmacy handles stat I 3.33 ± 1.61 3.61 ±1.71 I 1.06(32) 0.299 i 
j orders 



Table 8. Nursing Questionnaire3 — Matched Pairs Analysis 
— Control Group, Continued 

Pre-Test Post-Test j 

n=34 n=34 j 

Questions ! Mean ± SD Mean ± SD j t(df)b I Pc ! 

J10. Way pharmacy helps me with i 
questions about drugs j 

6.06 ± 0.81 6.12 ± 0.95 ! 0.49(33) I 0.624 i 
1 1 
I « 

111. Way pharmacy reacts to needs | 
of my patients j 

4.09 + 1.35 4.78 + 1.16 I 4.03(31) i  o .ooo*! 
i i  
» « 

112. Courtesy and general attitude! 
of pharmacy personnel j 

5.39 ± 1.20 5.91 ± 0.91 ! 2.86(32) I 0 .007*1 
i i  
•  i  

113. Way I am able to ask the ! 
pharmacist drug questions j 

5.97 + 1.02 6.09+0.91 i 0.73(32) I 0 .474 i 

* i  

114.  All things considered, the j 4.42 ± 1.23 4.52 ±1.23 I 0.52(32) !  0 .609 i 
| pharmacy service here is } j j j j 

i i i i i i 

a Based on a seven-point Likert scale; 1=poor, 7=excellent 
b T value (degrees of freedom) 
c Two-tailed student's t-test for paired data 
* Significant at p 0.05 



However, none of these decreases were significant. Nurses' assessment 

of pharmacy services did not change over time in the control group. 

Responses on eleven of the fourteen questions were not significantly 

different from the pre-test to the post-test; while three questions 

were rated significantly higher. 

Matched Pairs Analysis - Experimental Group (D). Responses on 

the pre-test and post-test from the experimental group were compared to 

determine the impact of decentralization on nurses' assessments of 

pharmacy services. Thirteen of the fourteen questions were rated 

significantly higher on the post-test, p<0.05, Table 9. These 

responses indicated an improvement in nurses' assessment of pharmacy 

services after decentralization. No significant increase was seen on 

availability of the pharmacists for drug information from the pre- to 

the post-test. However, this question was rated greater than 6.00 on 

both tests and had less room than other items to show an improvement 

because responses were limited to a seven-point scale. All fourteen 

questions were rated higher on the post-test as compared to the pre

test, and means of greater than 6.30 were achieved on all questions on 

the post-test. 

Conclusion 

The hypothesis that nurses working with decentralized pharmacy 

services would rate the quality of service provided higher than nurses 

served by the central pharmacy was accepted. The experimental group of 

nurses practicing with decentralized pharmacy services at the time of 

the post-test rated those services significantly improved over 



Table 9. Nursing Questionnaire3 — Matched Pairs Analysis — Experimental Group 

Pre-Test Post-Test 

n=34 n=34 

Questions j Mean ± SD Mean + SD t(df)b 1 
1 

pc i 

i 1. Speed with which routine medsi 
get to the unit j 

3.11 + 1 .29 6.61 ± 0.86 15.65(45) i o 
1 
« 

.000*1 

i 2. Speed with which stat meds i 
get to the unit j 

3-13 ± 1 • 96 6.59 ± 0.93 10.25( 45) i o 
1 
I 

.000*1 

I 3. Reliability of drug informa- | 
tion received from pharmacy j 

5.67 ± 1 .42 6.54 + 0.69 4.05( 45) i o 
1 

.000*! 

I Pharmacy's responsiveness to | 
my needs j 

4.33 ± 1 .73 6.63 + 0.79 8.50( 47) ! o 
i 
i 

.000*1 

i 5. Communications with pharmacy { 5.09 + 1 .60 6.50 + 0.84 5.30(45) j 0 
1 

.000*j 

; 6. Availability of pharmacists | 
for drug information j 

6.30 + 1 .12 6.60 ± 0.68 1.45(46) ! o 
i 
i 

.155 i 

i 7. Overall quality of pharmacy | 
service j 

4.25 + 1 .28 6.35 ± 1.04 9.69(47) ! o 
i 
• 

.ooo*! 

; 8. Hay pharmacy handles routine i 
orders | 

3.60 ± 1 .48 6.53 ± 0.78 13.09(46) ! o 
i 

.ooo*! 

i 9. Way pharmacy handles stat i 3.63 ± 1 .88 6.50 ± 0.96 8.82(45) ! o .ooo*! 
j orders 



Table 9. Nursing Questionnairea — Matched Pairs Analysis 
— Experimental Group, Continued 

! i 
Pre-Test 1 Post-Test j 

.... .. ! 
n=34 j n=34 j 

• I 

Questions Mean ± SD | Mean ± SD | t(df)b | pc 

10. Way pharmacy helps me with 
questions about drugs 

6.04 + 1.35 I 6.56 ±0.74 i 2.40(47) i 0.020* 
! ' 1 
> > i i i 

11. Way pharmacy reacts to needs 
of my patients 

4.55 ±1.95 I 6.30 ±1.00 i 5.73(43) ! 0.000* 

i i i 1 1 1 

12. Courtesy and general attitude 
of pharmacy personnel 

5.29 ±1.70 | 6.69 ±0.66 ! 5.61(47) i 0.000* 
i i i 
1 1 1 • i i 

13. Way 1 am able to ask the 
pharmacist drug questions 

6.13 ±1.36 ! 6.66 ±0.52 | 2.56(46) I 0.014* 

i ! ! 1 1 1 

14. All things considered, the 4.40 ±1.31 i 6.51 ±0.78 i 8.78(46) i 0.000* 
j pharmacy service here is j j j j j 
i i i i i . i 

® Based on a seven-point Likert scale; 1 spoor, 7=excellent 
T value (degrees of freedom) 

c Two-tailed student's t-test for paired data 
* Significant at p i 0.05 

Ul 
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centralized pharmacy services on thirteen of the fourteen questions. 

The control group practicing with centralized pharmacy services for 

both tests rated only three of the fourteen questions significantly 

improved over time. 

Pharmacists' Assessment of Pharmacy Services 
and Level of Job Satisfaction 

A questionnaire survey was also conducted to measure the level 

of job satisfaction among pharmacists and their assessments of pharmacy 

services. 

Methods 

All pharmacists in the pharmacy department were surveyed. The 

questionnaire consisted of fourteen job satisfaction and ten assessment 

of pharmacy service questions, Appendix B. Job satisfaction measures 

were taken from the Minnesota Job Satisfaction Questionnaire (Weiss, 

Davis, and England, 1967). Fourteen facet-specific measures dealing 

with specific components of the job were selected from this 

questionnaire. Facets dealing with the assessment of pharmacy services 

were taken from the nursing questionnaire developed by Noel et al. 

(1980). Ten questions were chosen for inclusion in the pharmacist's 

questionnaire. A seven-point Likert scale was used. Respondents rated 

job satisfaction measures from not satisfied (1) to extremely satisfied 

(7). The assessment of pharmacy services questions were rated from 

poor (1) to excellent (7)• 

Five demographic questions followed these 2U questions. 

Position of respondent, length of time in position, length of time at 



this institution, length of time as a pharmacist, and number of other 

hospital pharmacy departments in which the individual had worked were 

asked. Questions 30 and 31 were personal questions used with the 

demographic information to match respondents at each time the survey 

was conducted. 

Pharmacists in the department were surveyed to test the 

following hypothesis: 

1. Pharmacists practicing in the decentralized system will rate 

the quality of pharmacy service provided higher than the 

pharmacists practicing in the central pharmacy. 

2. Decentralized pharmacists will have a higher level of job 

satisfaction than the pharmacists practicing in the central 

pharmacy. 

The pharmacists were surveyed before the pilot decentralized 

project was implemented and in the third month after its 

implementation. All pharmacists received a questionnaire and a cover 

letter explaining the purpose of the survey, Appendix B. Completed 

questionnaires were returned anonymously to the secretary of the 

department. 

Two groups of pharmacists in the department were identified. 

The four pharmacists chosen to work in the decentralized pharmacy made 

up the experimental group, 0g, which had been selected at the time of 

the pre-test. This group was made up of two full-time and two part-

time pharmacists. The remainder of the staff comprised the control 

group, C)q» 
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Analysis 

Responses from pharmacists were compared with Student's t-tests 

at the 0.05 level of significance. Responses from pharmacists in the 

control group were compared to those from the experimental group each 

time the questionnaire survey was conducted. A matched pairs t-test 

was performed on responses from each group of pharmacists to compare 

how responses changed over time. Analysis of the pharmacists1 

questionnaires followed the same scheme as from the nurses, illustrated 

in Figure 5. 

Assumptions 

The 

1 .  

2.  

Limitations 

The 

were: 

1. 

2 .  

3. 

4. 

5. 

assumptions for the pharmacists' questionnaire survey were: 

The respondents answered the questions honestly. 

The respondents interpreted the questions similarly. 

limitations in study design for the questionnaire survey 

History effects - events or activities in or out of the 

experimental setting may influence the attitudes of the 

respondents toward pharmacy services and job satisfaction. 

Maturation effects - observed results due to changes within 

the respondents themselves. 

Motality effects - attrition of some of the respondents. 

Instrumentation effects - emphasis placed on the importance 

of completing the questionnaires. 

The instrument was not tested for reliability. 



6. The experimental group of pharmacists was not randomly 

selected. The group was chosen from the pharmacists in the 

department based on an administrative decision. 

Results 

The pharmacists' questionnaire survey was conducted in March 

and repeated in May. The first survey will be referred to as the pre

test and the repeat survey will be referred to as the post-test. 

Response Rate. Thirty pharmacist questionnaires were 

distributed in the pre-test. All pharmacists in the department 

received a questionnaire. The control group was comprised of 26 

pharmacists and the experimental group contained four pharmacists. All 

pharmacists practiced in the central pharmacy at the time of the pre

test. A response rate of 96.2% .was reached for the control group; 

while 100$ of the pharmacists in the experimental group responded, 

Figure 8. 

Twenty-nine questionnaires were distributed in the post-test. 

The four pharmacists in the experimental group were practicing in a 

mobile decentralized system at the time of the post-test. The control 

group of pharmacists continued to practice in the central pharmacy. A 

95.8% response rate was achieved by the control group and 100$ of the 

experimental group pharmacists responded. 

Responses between the control and experimental groups on the 

pre-test and on the post-test were compared with a Student's t-test at 

the 0.05 level of significance. The pre-test and post-test responses 
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Figure 8. Pharmacists' Questionnaire — Response Rate 
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Control Group Experimental Group 
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(100$) 
(96.258) 

(100*) 23 
(95.8?) 

Key: A - Usable responses, B - No response, C - Respondent unavailable 
( ) - Response rates of available respondents, expressed as a 

percent. 
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of each group were compared with matched pairs t-tests, p.10.05. Figure 

7 can also be used to illustrate the analysis of the pharmacists' 

questionnaire survey. 

Pre-Test Results (A). The responses of experimental and 

control groups of pharmacists were compared on the pre-test to 

determine the significance of differences in the assessment of pharmacy 

services and- level of job satisfaction between groups practicing in a 

centralized pharmacy system. 

On the level of job satisfaction questions, there were no 

significant differences between pharmacist groups on thirteen of the 

fourteen questions, Table 10. Twelve out of fourteen job satisfaction 

questions were rated lower by the experimental group than the control 

group. One response of the experimental group was significantly lower 

than the control group—being able to find challenge in work. A mean 

of greater than 4.00 was achieved on all job satisfaction questions by 

the control group. Mean responses on seven out of fourteen questions 

were less than 4.00 for the experimental group. 

The experimental group rated the chance to use skills and 

abilities, being able to find challenge in work, the opportunity to do 

work well suited to my abilities, being able to do work that is 

challenging, all parts of my job, the way my abilities and potentials 

are used here, and the way the department's plans are made and followed 

below 4.00. The two questions rated higher than the control group by 

the experimental group were the way policies and practices are 

consistent for all employees and the personal relationship between the 

boss and his people. 



Table 10. Pharmacists' Questionnaire, Job Satisfaction Measures3 — Pre-Test 
— Experimental vs. Control Group 

Groups 
i 
i 
i • 

Experimentali Control j 
« 

n=4 | n=23 i 

Job Satisfaction Measures j Mean ± SD } Mean ± SD j 
• 

t(df)b i P° 

I 1. Chance to use skills and j 
abilities j 

3.25 ± 0.50 | 4.00 + 1 .54 | 
i 

» 

0.95(25) I 0.350 
1 

1 

i 2. Being able to find challenge j 
in work j 

2.75 ± 0.96 i 4.48 + 1 .41 ! 
i 
• 

2.34(25) \ 0.028*1 
i 
i 

! 3. Way informed about pharmacy j 
plans and goals j 

4.00 ±0.82 i 4.74 ± 1 .45 i 
i 
i 

0.98(25) I 0.336 
1 
l 

i 4. Way policies and practices are| 
consistent for all employees j 

5.00 ± 1.41 | 4.14 + 1 .64 j 
i 
i 

0.98(24) i 0.335 
i 

i 5. Job in general j 4.00 ±0.82 | 4.59 ± 1 .22 j 
i 

0.92(24) j 0.365 
I 

i 6. Opportunity to do work suited j 
to abilities j 

3.00 ±1.63 i 4.43 ± 1 .44 i 
i 
i 

1.81(25) i 0.083 
i 

• 

i 7. Opportunity for advancement in| 
this pharmacy or institution j 

4.00 ±1.41 | 4.23 + 1 .85 i 
i 
i 

0.23(24) ! 0.818 
i 
i 

! 8. Being able to do work that is j 
challenging j 

3.25 ± 0.96 I 4.30 + 1 .33 ! 
i 
i 

1.51(25) I 0.144 
i 
» 

: 9. Personal relationship between | 6.25 ± 0.50 | 5.22 ± 1 .65 i 1.22(25) i 0.232 
j boss and his people j j j j j oo 
i i i i i i 10 



Table 10. Pharmacists' Questionnaire, Job Satisfaction Measures3 — Pre-Test 
— Experimental vs. Control Group, Continued 

1 
Groups [ 

« 
Experimentalj Control j 

n=4 j n=23 j 
I 

Job Satisfaction Measures | Mean ± SD | Mean ± SD i t(df)b ! P° 

(10. All parts of my job | 3.75 ± 0.96 j 4.39 ± 0.99 j 
« 

1-20(25) | 0.240 

111. Way abilities and potentials i 
are used here j 

3.75 +0.96 I 4.22 ±1.31 l 
i 

• 

0.68(25) i 0.505 
I 
I 

112. Chance for advancement in this! 
occupation | 

4.00 +0.82 ! 4.26 ±1.66 ! 
i 
i 

0.30(25) ! 0.763 
i 
I 

113. Way department's plans are ! 
made and followed j 

3.75 ± 0.96 i 4.59 ±1.26 I 
i 
« 

1.26(24) ! 0.219 
i 
1 

! 14. Way pharmacy assigns people toj 
jobs for which they are be3t | 4.75 ± 0.50 ! 

1 
1 

4.95 ±1.21 ! 0.33(24) i 0.746 
j suited j | j | 
' I ' ' ' 

3 Based on a seven-point Likert scale; 1=not satisfied, 7=extremely satisfied 
T value (degrees of freedom) 

c Two-tailed student's t-test for unpaired data 
* Significant at p i 0.05 
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Responses on seven of the ten questions dealing with the 

assessment of pharmacy services were not. significantly different 

between groups, Table 11. Significant differences were seen on the 

speed with which pharmacy responds to routine orders, communications 

with nursing, and the overall quality of pharmacy services. Each of 

these questions was rated significantly lower by the experimental 

group. A mean of 4.00 was achieved on only .two assessment questions by 

the experimental group. These included the way pharmacy handles stat 

orders and the courtesy and general attitude of pharmacy personnel. 

Mean responses of the control group failed to reach a mean of 4.00 on 

only three assessment questions; the speed with which pharmacy responds 

to routine orders, communications with nursing, and pharmacy's 

responsiveness to nurses' needs. 

On the pre-test, the control group was at least satisfied with 

all job satisfaction questions, while the experimental group was less 

than satisfied on half of these questions. In assessing pharmacy 

services, the control group reached a mean greater than 4.00, 

indicating satisfied, on seven of the ten questions; while the 

experimental group was less than satified on eight of the ten 

assessments. It appears that the experimental group had a lower level 

of job satisfaction and was less satisfied with the pharmacy service 

provided by a central pharmacy than the control group on the pre-test. 

The experimental group of pharmacists was sensitized to the issues 

involved in selecting and preparing for decentralized pharmacy 

services. They perceived the performance gap, while the control group 

did not. No attempt was made to determine the extent to which their 



Table 11. Pharmacists' Questionnaire, Assessment of Pharmacy Service3 — Pre-Test 
— Experimental vs. Control Group 

j 1 
J Groups [ 

| Experimentalj Control j 
i. ... i 

j n=4 j n=23 j 

i Assessment of Pharmacy | Mean ± SD | Mean ± SD ! t(df)b 

j Service Measures j j { 
«  i l l  

PC 

i 1. Speed with which pharmacy j 3.50 ±0.58 i 4.91 ± 1.68 i 1.65(25) 
j responds to stat orders j j j 

0.112 

i 2. Speed with which pharmacy i 2.50 ± 0.58 i 3.78 ± 0.67 i 3.58(25) 
j responds to routine orders j j j 

0.001* 

{ 3. Communications with nursing j 2.00 ±1.41 | 3-39 ±1.12 j 2.22(25) 
I  I I I  

0.036* 

i 4. Way pharmacy handles routine I 3.75 ±1.50 i 4.09 ± 0.90 I 0.63(25) 
j orders j j j 

0.536 

i 5. Way pharmacy handles stat i 4.25 ± 1.50 | 4.61 ± 1.37 I 0.48(25) 
| orders j j j 
1  I I I  

0.638 

! 6. Pharmacy's responsiveness to | 3.00 ± 1.00 | 3.57 ± 1.16 ! 0.80(24) 
j nurses' needs | j j 
l  I I I  

0.431 

i 7- Overall quality of pharmacy i 3.00 ±0.82 j 4.26 ± 1.01 | 2.35(25) 
j services j j j 

0.027* 

i 8. Way pharmacy helps nurses with! 3.50 ± 1.29 i 4.17 ± 1.34 i 0.93(25) 
j questions j j j 
i 1 1 i 

0.359 



Table 11. Pharmacists' Questionnaire, Assessment of Pharmacy Service3 — Pre-Test 
— Experimental vs. Control Group, Continued 

Groups 
» • 

j Experimental! Control | 
I 

l i i 
nsl» I • I 

n=23 j 
« 

Assessment of Pharmacy ! Mean ± SD | Mean ± SD j ! t(df)b i P° 

9. Courtesy and general attitude 
of pharmacy personnel 

! 4.00 ± 0.82 | 
1 1 
1 f I I 

4.17 ± 1.37 i 
1 
1 I 

0.24(25) ! 0.809 
1 
1 • 

10. 
I 
I 

All things considered, the 
pharmacy service here is 

I 3.25 ± 0.50 | 

i 1 i « 

4.36 ± 1.09 i 
1 
1 1 

1.97(24) ! 0.060 
1 
1 » 

f* Based on a seven-point Likert scale; 1=poor, 7=excellent 
T value (degrees of freedom) 

c Two-tailed student's t-test for unpaired data 
* Significant at p £ 0.05 

00 
o\ 
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anticipation and understanding of the decentralized concept affected 

their response to the questionnaire. 

Post-Test Results (B). During the post-test, the control group 

of pharmacists continued to practice pharmacy in the centralized 

pharmacy system; while the pharmacists in the experimental group worked 

in the mobile decentralized system. There were no significant 

differences between groups on the questions related to job 

satisfaction, Table 12. The experimental group rated thirteen of the 

fourteen questions higher than the control group on the post-test. 

Opportunity for advancement in this pharmacy or institution was rated 

lower by the experimental group than the control group.. This might be 

explained by the fact that two of the four decentralized pharmacists 

were graduate students seeking future advancement in their profession. 

All mean responses for the experimental group exceeded 4.25. A mean of 

4.0 was not reached on one question by the control group. The , 

consistency of policies and practices for all employees was rated 3*91 

by this group. 

Responses on assessment of pharmacy services differed markedly 

on the post-test, Table 13. All ten of the questions were rated higher 

by the experimental group than the control group. Seven were 

significantly different. No mean responses were less than 5.25 for the 

experimental group; much improved from the pre-test ratings. 

Significant differences between groups were found on the speed with 

which pharmacy responds to routine orders, communications with nursing, 

the way pharmacy handles routine orders, pharmacy's responsiveness to 

nurses' needs, the overall quality of pharmacy services, the way 



Table 12. Pharmacists' Questionnaire, Job Satisfaction Measures3 — Post-Test 
— Experimental vs. Control Group 

J Groups J 
i i 
j Experimentalj Control j 
i i 
1 
1 » 

n=4 
i  

n=23 

Job Satisfaction Measures j Mean ± SD | 
I 

Mean ± SD } t(df)b P° i 
1 

! 1. Chance to use skills and i 
abilities j 

l  

5.75 ± 0 .50 | 

i  » 

4.65 ± 1 .30 1.64(25) 0 .113 I 

i l  

i 2. Being able to find challenge i 
in work j 

5.50 + 0 .58 | 
i  
1 

4.61 ± 1 .12 1.54(25) 0 .139 I 

i « 

I 3. Way informed about pharmacy i 
plans and goals j 

o
 

•H o
 
o
 • 

in 

.oo ! 
1 
1 • 

4.09 ± 1 .51 1.18(24) 0 .248 

i 4. Way policies and practices are| 
consistent for all employees j 

4.50 + 0 .58 | 

i  

3.91 ± 1 .41 0.81(25) 0 .426 i 

I 

| 5. Job in general j 5.50 + 0 .58 j 4.70 ± 1 .11 1.41(25) 0 .172 

i 6. Opportunity to do work suited | 
to abilities j 

6.00 + 0 .00 ! 

I 

4.52 ± 1 .50 1.93(25) 0 .064 

I 7. Opportunity for advancement in! 
this pharmacy or institution j 

4.25 + 1 .50 j 

1 

4.29 + 1 .45 0.04(23) 0 .965 

! 8. Being able to do work that is ! 
challenging j 

5.50 ± 0 .58 | 

i  1 

4.77 ± 1 .11 1.26(24) 0 .218 

: 9. Personal relationship between | 5.75 ± 0 .50 | 4.91 + 1 .41 1.16(25). 0.258 
j boss and his people j j j j 
i i i i i 



Table 12. Pharmacists' Questionnaire, Job Satisfaction Measuresa — Post-Test 
— Experimented vs. Control Group, Continued 

i 
i 
i 
i 

1 
Groups J 

» 

-

i 

i 
Experimentali Control { 

l 

i 
i 

n=4 j n=23 j 
I 

Job Satisfaction Measures j Mean ± SD | Mean ± SD i t(df)b ! Pc 

10. All parts of my job j 
« 
5.50 ± 0.58 j 4.48 ±1.08 j 

I 
1.82(25) | 0.080 

11. Way abilities and potentials j 
are used here j 

» 

5.00 ± 0.82 | 4.39 ±1.31 ! 
1 
1 

0.89(25) i 0.380 
i 
i 

12. Chance for advancement in this! 
occupation j 

I 

4.25 ±1.50 | 4.09 ±1.35 i 
i 

• 

0.22(25) i 0.827 
i 
1 « 

13. Way department's plans are i 
made and followed j 

4.75 ±1.26 i 

! 

4.41 ±1.44 | 
i 

0.44(24) ! 0.662 
i 
« 

14. Hay pharmacy assigns people to! 
jobs for which they are best j 

t 1 
5.00 ±0.82 ! 

i i 
4.78 ±1.24 ! 0.33(24) 

i i 
I 0.741 

f- Based on a seven-point Likert scale; 1=not satisfied, 7=extremely satisfied 
T value (degrees of freedom) 

e Two-tailed student's t-test for unpaired data 
* Significant at p i 0.05 



Table 13. Pharmacists' Questionnaire, Assessment of Pharmacy Service3 — Post-Test 
— Experimental vs. Control Group 

Groups 

Experimental Control 

n=4 n=23 

Assessment of Pharmacy 
Service Measures j 

Mean ± SD Mean ± SD i t(df)b I P° i 
1 j 
1 1 

! 1. Speed with which pharmacy j 
responds to stat orders j 

6.25 + 0.50 5.09 ± 1.38 1.65(25) i 0.112 i 
i i 

! 2. Speed with which pharmacy i 
responds to routine orders j 

5.75 ± 1.26 4.39 ± 0.89 2.66(25) i 0.013*1 
1 1 
1 I 

i 3. Communications with nursing j 5.50 + 1.00 3.87 ± 1.29 2.39(25) j 0.025*1 
• i 

i 4. Way pharmacy handles routine i 
orders | 

5.50 + 1.00 4.41 ± 0.85 2.30(24) I 0.031*1 
i i 
i • 

! 5. Way pharmacy handles stat i 
orders j 

5.75 ± 1.26 4.83 ± 1.30 1.31(25) ! 0.200 ! 
i i 

• • 

i 6. Pharmacy's responsiveness to j 
nurses' needs j 

5.75 + 1.89 3.91 + 1.20 2.60(25) 1 0.015*1 
i i 
• i 

i 7. Overall quality of pharmacy i 
services j 

6.00 +0.82 4.70 ± 0.88 2.77(25) i 0.010*! 
i i 
i « 

! 8. Way pharmacy helps nurses with! 6.25 + 0.50 4.74 + 1.21 2.42(25) I 0.023*! 
questions 



Table 13. Pharmacists' Questionnaire, Assessment of Pharmacy Service3 — Post-Test 
— Experimental vs. Control Group, Continued 

Groups 
1 • 

1 1  
j Experimentalj 
1 

Control j 

i  n=4  i  n=23 j 

! Assessment of Pharmacy i Mean ± SD j Mean ± SD i t(df)b i  PC  

9. Courtesy and general attitude 
of pharmacy personnel 

i  

! 5.25 ±1.50 i 
i  i  
1 1 l  l  

4.39 ±1.27 I 
i  
1 l  

1.22(25) I 0.234 

i  1 

10. All things considered, the 
pharmacy service here is 

! 6.00 ± 0.82 ! 
i  i  
l l • • 

4.77 ± 0.97 i 
1 
1 • 

2.37(24) i 0.026* 
i  
1 

a Based on a seven-point Likert scale; 1=poor, 7=excellent 
13 T value (degrees of freedom) 
c Two-tailed student's t-test for unpaired data 
* Significant at p i 0.05 

VO 



pharmacy helps nurses with questions, and pharmacy services, all things 

considered. The control group rated two questions less than 4.00; 

communications with nursing and pharmacy's responsiveness to nurses' 

needs. 

On the post-test, both groups were satisfied with the majority 

of job satisfaction,questions. The control group rated only one 

question less than 4.00. Mean responses by the experimental group were 

higher than the control group on all but one question. In assessing 

pharmacy services, the experimental group rated all ten questions 

higher than the control group, seven of which were significantly 

higher. 

It appears that both groups had similar levels of job 

satisfaction on the post-test. Even though the experimental group had 

higher mean responses on most of the questions, the differences were 

not significant. The experimental group was more satisfied with 

pharmacy services than the control group evidenced by seven 

significantly higher responses. 

Matched Pairs Analysis - Control Group (C). Responses on the 

pre-test and post-test for the control group were compared with matched 

pairs t-tests. On questions concerning job satisfaction there were no 

significant differences on 12 of the 14 questions from the pre- to the 

post-test, Table 14. Of the two questions rated significantly 

different, mean scores on the chance to use skills and abilities 

increased on the post-test, while the way I am informed about pharmacy 

plans and goals decreased on the post-test. This decrease might be 

Attributed to the attention devoted to the decentralized program. The 



Table 14. Pharmacists1 Questionnaire, Job Satisfaction Measures3 — Matched Pairs 
Analysis — Control Group 

Pre-Test Post-Test J 

n=23 n=23 

Job Satisfaction Measures j Mean +. SD Mean ± SD | t(df)b i P° 
1 

! 1. Chance to use skills and j 
abilities j 

4.00 + 1 .54 4.65 ±. 1 • 30 | 2.34(22) I 0.029* 

i 

I 2. Being able to find challenge J 
in work j 

4.48 + 1 .41 4.61 + 1 .12 | 0.50(22) ! 0.623 
i 

i 3. Way informed about pharmacy i 
plans and goals j 

4.73 ± 1 .49 4.09 ± 1 .51 I 2.38(21) 1 0.027* 

i 

I 4. Way policies and practices are| 
consistent for all employees j 

4.14 + 1 .64 3.91 ± 1 .44 i 0.65(21) j 0.520 
i 
« 

j 5. Job in general j 4.59 ± 1 .22 

+1 ST . 

ST 
.09 i 0.25(21) | 0.803 

• 

! 6. Opportunity to do work suited | 
to abilities j 

4.44 ± 1 .44 4.52 ± 1 .50 ! 0.44(22) ! 0.665 
i 
< 

I 7. Opportunity for advancement in| 
this pharmacy or institution j 

4.20 + 1 .94 4.25 + 1 .48 | 0.16(19) i 0.874 
i 
« 

i 8. Being able to do work that is j 
challenging j 

4.32 ± 1 .36 4.77 ± 1 .11 i 1.74(21) ! 0.096 
i 
• 

i 9. Personal relationship between | 5.22 + 1 .65 4.91 + 1 .41 | 1.13(22) i 0.272 
boss and his people 



Table 1Pharmacists' Questionnaire, Job Satisfaction Measuresa — Matched Pairs 
Analysis — Control Group, Continued 

i i 
i i 

Pre-Test Post-Test J 

> n=23 n=23 ! 

Job Satisfaction Measures j Mean ± SD Mean ± SD ' t(df)b ! Pc 

110. All parts of my job j 
« 
4.39 ± 0.99 4.48 ±1.08 j 0 . 40(22) j 0.692 

I 

111. Way abilities and potentials j 
are used here j 

» 

4.22 ±1.31 4.39 ±1.31 ! 0.72(22) i 0.477 
i 

112. Chance for advancement in this! 
occupation j 

I 

4.26 + 1.66 4.09 ±1.35 i 0.70(22) ! 0.492 
i 
i 

113. Way department's plans are j 
made and followed j 

1 

4.62 ± 1.28 4.38 ±1.47 ! 1.42(20) 1 0.171 
i 
• 

i 1 4. Way pharmacy assigns people to! 
jobs for which they are best ! 4.96 ± 1.21 4.77 ±1.27 ! 0.72(21) 

i 

i 0.478 
j suited j j I j 
i I i i i. 

® Based on a seven-point Likert scale; 1=not satisfied, 7 =extremely satisfied 
T value (degrees of freedom) 

c Two-tailed student's t-test for paired data 
* Significant at p i 0.05 
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pharmacists practicing centrally may have felt isolated from the 

progress made by the department, especially in the area of 

decentralization which involved only four pharmacists and two nursing 

units. Mean responses on the post-test increased on 8 of the 14 

questions and decreased on 6. 

All assessment of pharmacy services questions were rated higher 

on the post-test by the control group, Table 15. Significant increases 

were seen on six of the ten questions. On the pre-test, three mean 

responses failed to reach a mean of 4.00. The highest rating, a 5.09, 

was found on the post-test on the speed with which pharmacy responds to 

stat orders. 

Levels of job satisfaction did not change significantly for the 

control group over time. Assessment of pharmacy services did improve 

significantly from the pre- to the post-test. 

Matched Pairs Analysis - Experimental Group (D). The 

comparison of pre- to post-test mean responses for the experimental 

group showed significant increases on 5 of the 14 job satisfaction 

questions, Table 16. Those five questions included: the chance to use 

my skills and abilities, being able to find challenge in work, the 

opportunity to do work well suited to my abilities, being able to do 

work that is challenging, and all parts of my job. Two questions were 

rated lower on the post-test; the way policies and practices are 

consistent for all employees and the personal relationship between the 

boss and his people. Neither of these decreases was significant. 



Table 15. Pharmacists' Questionnaire, Assessment of Pharmacy Service3 

— Matched Pairs Analysis — Control Group 

Pre-Test Post-Test [ 
I 

n=23 n=23 ! 

j 
1 
1 » 

Assessment of Pharmacy 
Service Measures j 

Mean ± SD Mean ± SD 
1 
« 

t(df)b I PC i 
1 1 

1 1. 

I i 

Speed with which pharmacy i 
responds to stat orders { 

4.91 + 1.68 5.09 ±1.38 | 
1 
I 

0.85(22) ! 0.406 ! 
i i 
i i 

! 2. Speed with which pharmacy i 
responds to routine orders j 

3.78 ± 0.67 4.39 ± 0*89 I 
i 
i 

3-73(22) I 0.001*1 
1 1 
i 1 

i 3. Communications with nursing j 3.39 + 1.12 3.87 ±1.29 j 2.71(22) ! 0.013*j 

i 4. Way pharmacy handles routine | 
orders j 

4.05 + 0.90 4.41 ± 0.85 ! 
i 
» 

2.94(21) I 0.008*! 
i i 
I « 

i 5. Way pharmacy handles stat i 
orders j 

4.61 ± 1.37 4.83 ± 1.30 ! 
i 

* 

1.00(22) i 0.328 i 
i i 
• » 

! 6. Pharmacy's responsiveness to i 
nurses' needs j 

3.57 + 1.16 3.91 +1.20 | 
i 
« 

1.70(22) ! 0.103 i 
1 1 

i 7. Overall quality of pharmacy i 
services j 

4.26 ± 1.01 4.70 ± 0.88 i 
i 
« 

2.47(22) ! 0.022*j 
i i 
i » 

! 8. 
1 

1 

Way pharmacy helps nurses with! 
questions j 

4.17 ± 1.34 4.74 ±1.21 i 
i 
1 i 

2.61(22) i 0.016*1 
1 1 
1 1 



Table 15. Pharmacists* Questionnaire, Assessment of Pharmacy Servieea 

— Matched Pairs Analysis — Control Group, Continued 

I 

I 
[ Pre-Test J 
i I 

Post-Test J 

I 
I I 
1 1 
! n=23 ! n=23 ! 

Assessment of Pharmacy i Mean ± SD j Mean ± SD j ! t(df)b I PC 

9. Courtesy and general attitude ! 
of pharmacy personnel j 

! 4.17 ±1-37 I 

i i 

I 4.39 ±-1.27 i 

i 1 

1.23(22) i 0.233 
1 
1 « 

10. All things considered, the ! 
pharmacy service here is j 

i l 

! 4.36 + 1.09 ! 
1 1 
1 1 1 1 

! 4.77 ± 0.97 i 

I 1 

2.25(21) i 0.036* 

i 

a Based on a seven-point Likert scale; 1=poor, 7=excellent 
T value (degrees of freedom) 

c Two-tailed student's t-test for paired data 
* Significant at p i 0.05 

VO 



Table 16. Pharmacists1 Questionnaire, 
— Experimental Group 

Pre-Test 

n=4 

Job Satisfaction Measures Mean ± SD 

1. Chance to use skills and 
abilities 

3.25 ± 0 .50 

2. Being able to find challenge 
in work 

2.75 ± 0 .96 

3. Way informed about pharmacy 
plans and goals 

4.00 + 0 .82 

4. Way policies and practices are 
consistent for all employees 

5.00 ± 1 .41 

5. Job in general 4.00 ± 0 .82 

6. Opportunity to do work suited 
to abilities 

3.00 ± 1 .63 

7. Opportunity for advancement in 
this pharmacy or institution 

4.00 + 1 .41 

8. Being able to do work that is 
challenging 

3.25 ± 0 .96 

9. Personal relationship between 6.25 ± 0 .50 
boss and his people 

Satisfaction Measures3 

Post-Test 

n=4 

Mean ± SD 

5.75 ± 0.50 

t(df)D 

8.66(3) 

5.50 + 0.58 5.7 4(3) 

5.00 ± 0.00 2.45(3) 

4.50 ± 0.58 1.00(3) 

5.50 + 0.58 

6.00 ± 0.00 

3.00(3) 

3.67(3) 

4.25 + 1.50 0.20(3) 

5.50 ± 0.58 3.58(3) 

5.75 + 0.50 1.00(3) 0.391 



Table 16. Pharmacists' Questionnaire, Job Satisfaction Measures3 

— Experimental Group, Continued 

Pre-Test 1 Post-Test i 

n=4 } n=4 { 
I 1 

I Job Satisfaction Measures i Mean ± SD I Mean ± SD i t(df)b i Pc i 

110. All parts of my job | 3.75 ± 0.96 j 5.50 ± 0.58 j 
I J 

3.66(3) i 0.035*| 
I I 

111. Way abilities and potentials i 
are used here j 

3.75 ± 0.96 i 5.00 ± 0.82 | 
i i 
I i 

1.67(3) i 0.194 i 
i i 
• i 

112. Chance for advancement in this! 
occupation j 

4.00 ±0.82 I 4.25 ±1.50 | 
i i 
• i 

0.29(3) I 0.789 ! 

• i 

113. 

i  

Way department's plans are i 
made and followed j 

3.75 ± 0.96 i 4.75 ±1.26 i 
i i 

1.41(3) ! 0.252 i 
i i 
• i 

114. 
j 

Way pharmacy assigns people toi 
jobs for which they are best i 4.75 ± 0.50 

i i 
i i 
j 5.00 ± 0,82 | 0.52(3) 

1 1 
1 1 
i 0.638 ! i joua x 

| suited 

a Based on a seven-point Likert scale; 1=not satisfied, 7=extremely satisfied 
^ T value (degrees of freedom) 
c Two-tailed student's t-test for paired data 
* Significant at p £ 0.05 
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On assessment of pharmacy services questions, all ten were 

rated higher on the post-test by the experimental group, Table 17. Six 

improvements were significant. 

For the experimental group, levels of job satisfaction did 

change significantly over time, five of the fourteen questions were 

rated significantly higher on the post-test. Assessments of pharmacy 

services also improved significantly from the pre- to the post-test; 

improvements on six of the ten questions were significant. 

Conclusions 

The hypothesis that pharmacists practicing in the decentralized 

system would rate the quality of pharmacy service provided higher than 

the pharmacists practicing in the central pharmacy was accepted. The 

experimental group rated pharmacy services significantly improved with 

the mobile decentralized system. The control group also rated the 

quality of pharmacy services significantly improved over time. 

However, the responses of the experimental group concerning the quality 

of pharmacy services provided was rated significantly higher than the 

control group responses. 

The hypothesis that the decentralized pharmacists would have a 

higher level of job satisfaction than the pharmacists practicing 

centrally could not be rejected. The decentralized pharmacists rated 

thirteen of the fourteen questions higher on the post-test although the 

differences were not significant between groups. The control group 

rated eight questions higher on the post-test and six lower as compared 

to the pre-test. In the control group, one difference was 



Table 17. Pharmacists' Questionnaire, Assessment of Pharmacy Service3 

— Matched Pairs Analysis — Experimental Group 

Pre-Test Post-Test j 
• 

n=4 n=4 j 

Assessment of Pharmacy j 

Service Measures j 
Mean ± SD Mean ± SD | 

1 
1 

t(df)b I Pc I 
1 1 
! 1 

i 1. Speed with which pharmacy j 
responds to stat orders j 

3.50 + 0.58 6.25 ± 0.50 | 
i 
* 

11.00(3) I 0.002*! 

• i 

! 2. Speed with which pharmacy j 
responds to routine orders j 

2.50 + 0.58 5.75 ± 1.26 
i 
i 

6.79(3) i 0.007*1 
i i 
i « 

i 3. Communications with nursing j 2.00 ± 1.1(1 5.50 +1.00 | 
• 

5.42(3) • j 0.012*| 
• i 

I 4. Way pharmacy handles routine i 
orders j 

3.75 + 1.50 5.50 ±1.00 | 
i 
« 

1.40(3) 1 0.256 ! 
i i 

i 5. Way pharmacy handles stat j 
orders j 

4.25 ± 1.50 5.75 ±1.26 i 
i 
i 

2.32(3) - i 0.103 i 
i i 
• * 

! 6. Pharmacy's responsiveness to j 
nurses' needs j 

3.00 + 1.00 5.67 ± 2.31 ! 
i 
i 

1.44(2) I 0.287 i 
i i 
• i 

i 7. Overall quality of pharmacy i 
services j 

3.00 ± 0.82 6.00 ± 0.82 ! 
i 
• 

3.67(3) i 0.035*1 
i i 

i 8. Way pharmacy helps nurses with! 3.50 +1.29 6.25 ± 0.50 i 3.22(3) i 0.049*1 
j questions j j j j j 
i i i i i i 



Table 17. Pharmacists1 Questionnaire, Assessment of Pharmacy Servicea 

— Matched Pairs Analysis — Experimental Group, Continued 

1 1 
! Pre-Test j 
l 1 

j Post-Test | 
i « 

1 1 
1 n=4 1 i i ! n=4 | 

Assessment of Pharmacy 
i 

I Mean ± SD ! Mean ± SD | t(df)b I PC 

9* Courtesy and general attitude 
of pharmacy personnel 

i 

i 4.00 ± 0.82 | 
i i 
1 1 • i 

! 5.25 ±1.50 j 

I I I l 

1.46(3) I 0.239 

i 

10. All things considered, the 
I pharmacy service here is 
i 

i 3.25 + 0.50 ! 

! I 

! 6.00 + 0.82 ! 

! i 

5.7^(3) i 0.010* 
1 
1 

Based on a seven-point Likert scale; 1=poor, 7excellent 
T value (degrees of freedom) 
Two-tailed student's t-test for paired data 
Significant at p i 0.05 



103 

significantly higher and one was significantly lower. Other 

differences were not significant. The experimental group rated five 

questions significantly higher on the post-test than on the pre-test. 

The decentralized pharmacists were more satisfied with their jobs than 

they had been when working in the central pharmacy. On the nursing 

units, the pharmacists were available to respond to questions and to 

the immediate drug needs of patients. The pharmacists were able to get 

to know the nurses and work with them. Responses on the questionnaire 

showed this group found more challenge in their work and felt they were 

better able to apply their knowledge and experience in this setting as 

compared to their work centrally. At the same time, the control group 

of pharmacists showed very little change in their rating of job 

satisfaction measures. 

Comparison of Nurses' and Pharmacists' Assessments 
of Pharmacy Services 

The assessments of pharmacy services were compared within 

nursing and pharmacy groups as mentioned before and between the groups 

of nurses and pharmacists. The between-group comparisons were done to 

test the hypothesis that groups of nurses and pharmacists practicing 

with the decentralized system will rate pharmacy services higher than 

the nurses and pharmacists practicing with the centralized pharmacy 

system. Ten similar questions for assessing pharmacy services were 

included on the nurses' and pharmacists' questionnaires. 
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Analysis 

Responses of control and experimental groups of pharmacists and 

nurses were compared on the first and second surveys, Figure 9. T-

tests were performed at the 0.05 level of significance to detect mean 

differences. 

Pre-teat Intervention P<?gfr-tegtr 

" (20) 

Key: P - Pharmacists E - Experimental ( ) - Table with results 

N - Nurses C - Control 

Figure 9. Analysis Scheme of Nurses1 and Pharmacists' 

Questionnaire Comparisons on Assessment of Pharmacy Service Measures 

Results and Conclusions 

Ten assessment of pharmacy services questions were similar on 

the nurses' and pharmacists' questionnaires. These questions were 
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compared for experimental groups of nurses and pharmacists and control 

groups of nurses and pharmacists on the pre-test and post-test. 

Pre-Test Results - Experimental Groups. The pre-test responses 

of the experimental groups of nurses and pharmacists were compared, 

Table 18. There were no significant differences in assessment of 

pharmacy services on eight of the ten questions. Significant 

differences between nurses and pharmacists were found on communications 

and on the way pharmacy helps nurses with drug questions. The nurses 

rated pharmacy services significantly higher than the pharmacists on 

these two questions. Mean responses of the pharmacists were higher 

than the nurses on three questions. These included: the speed with 

which stat medications get to the unit, and the way pharmacy handles 

routine and stat orders. However, none of these differences were 

significant. 

The experimental group of nurses appeared to have been more 

satisfied with the pharmacy services than the experimental group of 

pharmacists in the areas compared by these ten questions on the pre

test. Nurses rated seven questions higher than the pharmacists 

although many of the differences were not significant. 

Pre-Test Results - Control Groups. The pre-test responses of 

nurses and pharmacists in the control group were compared, Table 19. 

Significant differences were found on six of the ten questions. 

Pharmacists assessed pharmacy services higher than nurses on the seven-

point Likert scale on five of the questions. Two of these, the speed 

with which stat medications get to the unit and the way pharmacy 

handles stat orders, were significantly different. Responses on the 



Table 1 8. Nurses1 - Pharmacists1 Questionnaire Comparisonsa — Pre-Test 
— Experimental Group 

i 
Groups ! 

Nurses 
1 

Pharmacists J 
• 

n=48 n=4 | 

Questions j Mean ± SD Mean ± SD } t(df)b j Pc i 

i 1- Speed routine meds get to unitj 3.23 ± 1 .40 2.51 ± 0.58 j 
» 

1.02(50) o .310 | 

i 2- Speed stat meds get to unit j 3.09 ± 1 .97 3.50 ± 0.58 j 0.42(49) 0 .678 j 

! 3. Communications between pharma-! 
cists and nurses j 

5.09 ± 1 .60 2.00 ±1.41 I 
i 

3-72(48) 0 .001*1 

I 4. Way pharmacy handles routine | 
orders | 

3.67 ± 1 .55 3.75 ±1.50 l 
j 

0.10(50) 0 .918 | 

i 5. Hay pharmacy handles stat ! 
orders | 

3.58 ± 1 .90 4.25 ±1.50 i 
i 
1 i 

0.69(49) 0 .492 i 

! 6. Pharmacy's responsiveness to | 
nurses' needs j 

+l o
n

 C
O

 

• .73 3.00 ±1.00 i 
| 

i 

1.31(49) 0 .195 I 

i 7. Overall quality of pharmacy | 
services | 

4.25 ± 1 .28 3.00 ± 0.82 i 
i 
» 

1.91(50) 0 .062 ! 

! 8. Way pharmacy helps with drug i 

+
l •=

r o
 • 

vo 

.35 3.50 ±1.29 i 3.62(50) 0 .001*1 
questions 



Table 18. Nurses1 - Pharmacists' Questionnaire Comparisonsa ~ Pre-Test 
— Experimental Group, Continued 

1 
Groups J 

• 

Nurses Pharmacists j 
_ | 

G
O

 -s
r 

n 
a
 n=4 j  

Questions Mean ± SD | Mean ± SD | t(df)b | pc 

9. Courtesy and attitude of 
pharmacy personnel 

5.29 ± 1.70 I 4.00 + 0.82 i 1.49(50) I 0.141 

! ! I 
10. Pharmacy service, all things 4.44 + 1.32 i 3.25 + 0.50 i 1.78(50) | 0.082 

considered j j j 
i i i 

Based on a seven-point Likert scale; 1=poor, 7=excellent 
T value (degrees of freedom) 
Two-tailed student's t-test for unpaired data 
Significant at p i 0.05 



Table 19. Nurses* - Pharmacists' Questionnaire Comparisons3 — Pre-Test 
— Control Group 

i 

Groups J 
• 

Nurses 
1 

Pharmacists j 
• 

n=34 n=23 ! 

Questions { Mean ± SD Mean ± SD j 
I 

t(df)b 1 

1 
Pc 

i  1- Speed routine meds get to unitj 3.56 ± 1 .50 3.78 ±0.67 i 
« 

0.67(55) j 0 
1 

.506 

i  2- Speed stat meds get to unit j 2.56 ± 1 .60 4.91 ±1.68 j 
• 

5.35(55) 
! 0 
< 

.000* 

i 3. Communications between pharma-i 
cists and nurses j 

4.79 ± 1 .55 3.39 ±1.12 I 
1 

I 

3.72(55) ! o 
i 

«  

.000* 

i 4. Uay pharmacy handles routine ! 
orders j 

3.79 ± 1 .65 4.09 ± 0.90 ! 
i 

0.79(54) ! o 
i 

*  

.434 

I 5. Hay pharmacy handles stat i 
orders j 

3.33 ± 1 .61 4.61 ±1.37 i 
i 

l 
•  

3.09(54) ! o 
i 

.003* 

: 6. Pharmacy's responsiveness to i 
nurses' needs j 

4.50 ± 1 .46 3-57 +1.16 I 

I  » 

2.57(55) I  0.013* 
i 

! 
i 7. Overall quality of pharmacy j 

services j 
4.24 ± 1 .23 4.26 ±1.01 | 

i 

1 
>  

0.08(55) ! o 
1 

.935 

: 8. 

i 

Uay pharmacy helps with drug j 
questions j 

6.06 ± 0 .81 4.17 ± 1.34 | 

! 

6.62(55) 1 0 
1 

»  

.000* 

o 
00 



Table 19. Nurses' - Pharmacists' Questionnaire Comparisons3 — Pre-Test 
— Control Group, Continued 

i i 
Groups ! 

j Nurses 1 

i i 

i 
Pharmacists | 

i 

I n=31 ! n=23 | 

Questions ! Mean ± SD | Mean ± SO j t(df)b I PC 

9. Courtesy and attitude of 
pharmacy personnel 

! 5.39 ±1.20 I 

i i I 1 

4.17 ±1.37 i 

i 

3.53(54) I 0.001* 
1 
1 

10. Pharmacy service, all things 
considered 

j 4.41 ±1.21 j 
i .i 
1 1 

4.36 ±1.09 i 

i « 

0.15(54) ! 0.881 

I i 

Based on a seven-point Likert scale; 1=poor, 7=excellent 
T value (degrees of freedom) 
Two-tailed student's t-test for unpaired data 
Significant at p i 0.05 
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speed routine medications get to the unit, the way pharmacy handles 

stat orders, and overall quality of pharmacy services were not 

significantly higher than nurses' assessments. Nurses rated five 

questions higher than pharmacists. Responses on four of the five 

questions were significantly higher. Significant differences were 

found on communications between pharmacists and nurses, pharmacy's 

responsiveness to nurses' needs, the way pharmacy helps nurses with 

drug questions, and courtesy and general attitude of pharmacy 

personnel. The mean response on pharmacy service, all things 

considered, was higher for the nurses' group than the pharmacists', 

however the difference was not significant. 

The control group of nurses were more satisfied with pharmacy 

services than the control group of pharmacists in the gireas compared by 

these ten questions on the pre-test. Nurses rated five questions 

higher than the pharmacists, of which four were significantly 

different. The pharmacists rated only two of the questions 

significantly higher than the nurses. 

Post-Test Results - Experimental Group. Mean responses on the 

post-test were also compared for the experimental groups of nurses and 

pharmacists, Table 20. No significant differences were found on seven 

of the ten questions. Significant differences were found on 

communications between pharmacists and nurses, on the way pharmacy 

handles routine orders, and on the courtesy and attitude of pharmacy 

personnel. 

Examining the post-test responses in light of the pre-test 

responses, the question dealing with communication was rated 



Table 20. Nurses' - Pharmacists' Questionnaire Comparisonsa — Post-Test 
— Experimental Group 

! i 
Groups | 

1 
Nurses 1 

1 
Pharmacists J 

» 

' n=48 
i 

n=4 ! 

Questions { Mean ± SD j Mean ± SD j t(df)b 
I 

1. Speed routine meds get to unitj 6.61 ± 0.86 5.75 ±1.26 j 
1 

1.86(48) 0.069 j 

2. Speed stat meds get to unit j 6.60 ± 0.93 6.25 ± 0.50 j 
« 

0.73(49) 0.466 j 

3. Communications between pharma-i 
cists and nurses j 

6.52 ±. 0.83 5.50 ±.1.00 i 
i 
i 

2.35(50) 0.023*1 

4. Way pharmacy handles routine i 
orders j 

6.53 + 0.78 5.50 ± 1.00 | 
t 

2.50(49) 0.016*1 
i 
1 

5. Hay pharmacy handles stat ! 
orders j 

6.50 ± 0.95 5.75 ±1.26 i 
i 
» 

1.46(49) 0.151 I 
j 

6. Pharmacy's responsiveness to i 
nurses' needs j 

6.63 ± 0.79 5.75 ±1.89 ! 
i 
• 

1.88(50) 0.066 i 
i 
1 • 

7. Overall quality of pharmacy i 
services j 

6.35 ± 1.04 6.00 ± 0,82 ! 
i 
i 

0.66(50) 0.512 | 
i 
1 

8. Way pharmacy helps with drug | 6.56 + 0.74 6.25 ± 0.50 ! 0.82(50) 0.414 ! 
questions 



Table 20. Nurses' - Pharmacists* Questionnaire Comparisons3 — Post-Test 
— Experimental Group, Continued 

1 1 
j Groups ] 
I • 

-
1 
J Nurses 
l 

1 
Pharmacists [ 

i 

j n=48 ».« | 
Questions i Mean ± SD Mean ± SD | t(df)b I Pc 

9. Courtesy and attitude of 
pharmacy personnel 

1 6.69 ± 0.66 
1 
1 

5.25 ±1.50 | 
i 
1 

3.75(50) i 0.000* 
1 
1 1 

10. Pharmacy service, all things i 6.51 + 0.78 6.00 + 0.82 | 1.26(49) i 0.214 
considered j j j j 

I ' l l  

a Based on a seven-point Likert scale; 1=poor, 7=excellent 
T value (degrees of freedom) 
Two-tailed student's t-test for unpaired data 
Significant at p i 0.05 
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significantly higher by the nurses on both tests. The way pharmacy 

handles routine orders had been rated higher by pharmacists on the pre

test, although the difference was not significant; while on the post-

test this question was rated significantly higher by the nurses. On 

the pre-test, the way pharmacy helps nurses with drug questions was 

rated significantly higher by the nurses. On the post-test the nurses 

rated this question higher than pharmacists but the difference was not 

significant. On the post-test as on the pre-test, the experimental 

group of nurses rated pharmacy services higher than the experimental 

group of pharmacists even though seven of the ten mean responses were 

not significantly different. 

Post-Test Results - Control Group. Mean responses on the post-

test were compared for the control group of nurses and pharmacists, 

Table 21. Significant differences were found on seven of the ten 

questions compared. Six of the questions were rated higher by the 

pharmacists than the nurses, of which three were significant. Mean 

responses by the pharmacists were significantly higher than the nurses 

on the speed with which routine and stat medications get to the unit 

and the way pharmacy handles stat orders. The pharmacists rated the 

way pharmacy handles stat orders, the overall quality of pharmacy 

services, and pharmacy services, all things considered, higher than the 

nurses but the differences were not significant. Nurses rated four 

questions higher than the pharmacists; all differences were 

significant. These included: communications, pharmacy's 

responsiveness to nurses' needs, the way pharmacy helps with drug 

questions, and courtesy and general attitude of pharmacy personnel. 



Table 21. Nurses* - Pharmacists* Comparisons — Post-Test 
— Control Group 

Groups j  

Nurses Pharmacists | 

n=34 n=23 ! 

Questions j Mean ± SD Mean ± SD { 
I 

t(df)b 1 
l 

1. Speed routine meds get to unitj 3-61 ± 1 .52 4.39 ± 0.89 | 2.22(54) j 0 1 .030*| 

2. Speed stat meds get to unit j 3.15 ± 1 .64 5.09 ±1.38 | 4.63(54) j 0 
I 

. o o o « 

3. Communications between pharma-i 
cists and nurses { 

4.97 ± 1 .47 3.87 ±1.29 ! 

i 

2.92(55) ! o 
i 

.005*! 

« 

4. Hay pharmacy handles routine ! 
orders j 

4.03 ± 1 .17 4.41 ± 0.85 i 
i 
» 

1.31(54) i  o .195 i  
I  

5. Way pharmacy handles stat ! 
orders } 

3.59 ± 1 .69 4.83 ±1.30 ! 
i 
i 

2.96(55) ! o .004*1 

6. Pharmacy's responsiveness to i 
nurses' needs j 

4.88 ± 1 .32 3.91 +1.20 | 

i 

2.80(54) i 0 
i 
• 

.007*! 

1 

7. Overall quality of pharmacy j 
services j 

4.27 ± 1 .08 4.70 ± 0.88 j 

i 

1.59(55) ! o 
i 

.118 

8. Way pharmacy helps with drug ! 6.12 + 0 .95 4.74 ±1.21 j 4.81(55) i  o .000*1 
questions 



Table 21. Nurses1 - Pharmacists' Comparisonsa — Post-Test 
— Control Group, Continued 

1 
Groups J 

. 

Nurses 
i 

Pharmacists J 
l 

n=34 
1 1 

n=23 ! 

Questions Mean ± SD Mean ± SD | t(df)b i Pc 

9. Courtesy and attitude of 
pharmacy personnel 

5.82 ± 1.03 4.39 ±1.27 I 
1 1 

! 

4.69(55) I 0.000* 
I 
1 1 

10. Pharmacy service, all things 4.52 + 1.23 4.77 + 0.97 ! 0.83(53) I 0.413 
considered 

i i i 

Based on a seven-point Likert scale; 1=poor, 7=excellent 
T value (degrees of freedom) 
Two-tailed student's t-test for unpaired data 
Significant at p i 0.05 
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Comparing the post-test responses to the pre-test responses, 

the speed with which routine medications get to the unit was rated 

significantly higher on the post-test by the pharmacists. This 

difference was present on the pre-test but had not been significant. 

Mean responses on the last question, pharmacy services, all things 

considered, reversed. The nurses had rated this question higher than 

the pharmacists on the pre-test but rated it lower on the post-test, 

even though the difference between groups was not significant. 

On the control groups1 post-test, it is difficult to say which 

group was more satisfied with pharmacy services. The pharmacists rated 

six questions higher than the nurses; three of which were significantly 

different. However, the nurses rated four questions significantly 

higher than the pharmacists. Neither group was more satisfied with 

pharmacy services. Each group was more satisfied with a different set 

of factors. 

i 



CHAPTER 4 

PROGRAM ACTIVITIES: METHODS AND RESULTS 

Program activities were measured to help determine the real 

present situation as it existed in each pharmacy system. Activities 

were divided into quality and time functions. The diagram below 

depicts the'components which make up the program activity portion of 

this program evaluation. The methods used and results obtained for 

each component will be examined in this chapter. 

PROGRAM ACTIVITIES 

I 1 1 
Quality Time 

- Accuracy - Medication Delivery Cycle 

- Nursing Acquisition Time 

Figure 10. Components of Program Activities 

Quality functions examined the accuracy of patient medication 

profiles generated in the pharmacy and on the nursing unit. The 

accuracy of medications in the unit dose patient medication bins was 

also determined. Time functions included the length of time required 

to complete the medication delivery cycle and the amount of time nurses 

spent acquiring medication from the central pharmacy. 

The research design applied in the program activity section was 

the one group, pre-test, post-test design (Suchman, 1967)- This design 

is illustrated by the following diagram: 

117 
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Pre-Test Intervention P<?9t-Tegt 

o1  X o2  

The initial observation, 0^, occurred when pharmacy services were 

provided by a central pharmacy. After decentralization, X, was 

implemented, another observation of the same function was done, No 

control group was involved. The costs of doing the evaluation, 

personnel involved, and amount of time required to collect and analyze 

the data prohibited the use of a control group in the rest of the 

evaluation. 

Quality Functions - AoQuraov 

In an attempt to determine the accuracy of pharmacy and nursing 

documents, a comparison of the pharmacy patient profiles and the 

nursing medication administration records (MARs) was made. The unit 

dose patient medication bins were also checked for accuracy. The 

purpose of these comparisons was to determine the number of profile and 

unit dose bin errors existing in each pharmacy system and identify 

problem areas in the processing of medication orders. Accuracy was 

measured because it was assumed that the number of errors that existed 

on pharmacy profiles and nursing MARs and in unit dose medication bins 

increased the opportunity for medication errors to occur. Medication 

errors, as defined by the ASHP Standards for pharmacy practices (1982), 

are doses of medication that deviate from the physician's orders as 

written in the patient's charts or from standard hospital policy and 

procedures. Increased drug control made possible through unit dose 
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systems can be postulated to decrease the occurance of medication 

errors. 

Results from the profile and unit dose bin checks were used to 

test the following hypothesis: Pharmacy patient profiles, nursing 

MARs, and unit dose patient medication bins will be more accurate in 

the decentralized pharmacy system than in the centralized system. 

Pharmacy Profiles. The pharmacy patient profiles are lists of 

medication orders for patients. In the centralized system, profiles 

were maintained on a Diversified Numeric Applications (DNA) computer 

systemJ Pharmacists entered orders according to drug selection, order 

type, route, number of units per dose, frequency, and if necessary, an 

explanatory note and stop date, Figure 11. Active profiles contained 

all current medication orders and inactive profiles contained all 

discontinued orders. 

In the decentralized system manual patient profiles were 

utilized. Orders were transcribed by pharmacists according to drug 

name, strength, route, and frequency of administration. Discontinued 

orders were marked with a pink highlighting pen and the date 

discontinued was written in. Profiles contained lines for eighteen 

scheduled or PRN unit dose orders per page for up to eleven days. At 

the end of the eleventh day, profiles were rewritten. 

Nursing MARs. Nursing MARs contain medication orders 

transcribed from physicians' orders. Unit clerks transcribed orders 

according to type of order, drug name, strength, route, and frequency. 

1. Formerly a division of AVNET, Minneapolis, Minnesota 
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Figure 11. Order Entry on Pharmacy Computer System 

PATIENT NAME 

Current Order New Order 

DRUG FILE 

ORDER TYPE 

Discontinued Order 

Unit dose 
Multidose 

Prescription 

Floor 

ROUTE 

Oral Topical Buccal IV drip 
Rectal Lungs, Inhal Vaginal IV push 
Subcutaneous Intramuscular Piggyback IV flush 

Intravenous 

Intrathecal 
Intraarticular 
Intradermal 

Hypodermic 

FREQUENCY 

Special Q1X TID AC Q3H Q8H ACHS 
HS PRN QID Q1H Q4H Q12H PCHS 
QD BID PC Q2H Q6H WC Special 

1 

ORDER REVIEW 

Change order Units issued 
Zero labels First days doses 
PRN modifier Start date/time 
Note Stop date/time 
Units per dose Ordering physician 
Extra labels Change route 
Change frequency Compound ingredients 

ESCAPE DELETE VERIFY SAVE/ENTER 
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Registered nurses (RNs) verified the accuracy of transcription and 

initialed each order. Medications are charted on the MAR at the time 

of administration. Discontinued medications are marked with yellow 

highlighting pens, along with the date and time of discontinuation, and 

the initials of person discontinuing the medication. Every five days, 

current medication orders are rewritten on new MARs by unit clerks and 

checked by RNs. Nursing policy requires an RN to review physicians* 

orders every twenty-four hours. The transcription of medication orders 

on the MAR is verified during the review. These reviews are noted in 

the physicians* orders. Procedures concerning nursing MARs were the 

same in each pharmacy system. 

Unit Dose Bins. Unit dose patient medication bins contain 

twenty-four hour supplies of scheduled and PRN unit dose medications. 

In the centralized system, two sets of bins existed for each patient, 

one on the nursing unit and one in the pharmacy. Bins were filled by 

pharmacy interns or technicians from computer-generated unit dose 

reports printed between 1:30 and 3:00 PM each day. Registered 

pharmacists checked the bins from those reports. Corrections for new 

or discontinued orders were possible utilizing a computer generated 

report of new or changed orders printed at 9:30 PM. Medication bins -

were exchanged daily after 11:00 PM by personnel from the 

transportation department. 

In the decentralized system unit dose medication bins were 

filled on the nursing unit eliminating the need for duplicate bins. 

Pharmacists filled the bins from the pharmacy patient profiles. Unit 

dose bins on one nursing unit were filled prior to 2:30 PM and checked 



by the second shift pharmacist; while the bins on the other unit were 

filled by 7:30 PM and checked by a pharmacy intern. 

Methods 

In each pharmacy system, patients from each nursing unit were 

randomly selected each day for seven days for a profile and unit dose 

bin review. The number of patients reviewed each day was a function of 

the length of time required to complete each review and the 

availability of each patient's chart and medication records. If any of 

the selected patients had previously been reviewed, the review was not 

repeated. 

Pharmacy profiles were compared to the original physicians' 

orders. All discrepancies were recorded along with the number of days 

each discrepancy had existed. Also recorded were the number of 

hospitalized days for each patient and total number of medication 

orders reviewed, Appendix C. Corrected pharmacy profiles were then 

compared with the nursing medication administration records. 

Differences were documented and called to the attention of an RN for 

correction on the MAR. Unit dose patient medication bins were compared 

to the unit dose sections of the pharmacy patient profiles. These bins 

were checked for accuracy after the normal checking process had been 

completed. Discrepancies were recorded and corrected. The total 

number of unit dose medication orders was tabulated for each patient. 

Analysis 

The number of errors detected were compared for each pharmacy 

system. Mean error rates, defined as the percent of errors per order, 
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and the number of errors per order per patient were determined for 

centralized and decentralized pharmacy systems and compared for 

pharmacy profiles, nursing MARs, and unit dose bins. Average length of 

time profile errors existed was also compared for pharmacy profile 

errors in each system. Differences were compared with a Student's t-

test at the 0.05 level of significance. 

Assumptions 

The assumptions for the program activity measurements were: 

1. The sample accurately reflected the target population. 

2. Data was collected in a similar fashion in the centralized 

and the decentralized pharmacy systems. 

Limitations 

The limitations of the research design applied to program 

activities, as described by Suchman (1967), are: 

1. Extraneous events may have occurred simultaneously which 

influenced the effect being measured. 

2. Time alone may have caused a change. 

3. The "before" measure may constitute a stimulus to change 

regardless of the program itself. 

4. The "after" measure may reflect time changes in measurement 

due to fatigue or instrument unreliability. 

5. Unreliability may produce statistical regression with 

shifting values toward the mean. 
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In addition, the following limitations were present: 

1. The group of pharmacists chosen for the decentralized 

program were not randomly selected from the department. 

2. Order entry, profile maintenance, and unit dose bin 

fill documents were computerized in the centralized system 

and were manual in the decentralized system. 

3. Personnel responsible for profile maintenance and filling 

unit dose bins were not identified. 

Results 

The Statistical Package for the Social Sciences (Nie, et al., 

1975) was used to perform the statistical tests performed. Data from 

the profile reviews and unit dose bin checks were used to test the 

hypothesis that the accuracy of pharmacy patient profiles, nursing 

MARs, and unit dose patient medication bins would increase after 
i 

decentralized pharmacy services are implemented. This data was 

collected over seven-day periods in each pharmacy system. 

Pharmacy Profiles. The number of errors detected in each 

system review are listed along with an error description in Table 22. 

In the centralized system, 143 errors were found for 107 patients 

reviewed, while in the decentralized system there were 34 errors 

detected for 89 patients. Centrally, orders to discontinue medications 

were the most frequently missed on order sheets sent to the pharmacy; 

approximately 47$ of all errors were in this category. New orders for 

medications that were missed in the central pharmacy accounted for 
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Table 22. Pharmacy Profile Discrepancies - Centralized 
and Decentralized Systems 

SYSTEM CENTRALIZED DECENTRALIZED 

Order discreDancies 
•New - missed 18 8 

•New - not sent 12 0 

"Discontinued - missed 67 16 

•Discontinued - not sent 2 0 

•Profiled incorrectly or 
imcompletely 

Explanatory note 
9 2 

Units/dose 2 0 

Category 2 2 

Frequency 22 1 

Stop date 0 2 

Not ordered 3 2 

Incorrectly discontinued 2 1 

Duplicate Order 4 0 

Total # of errors 143 34 

# of days the errors 
existed 981 147 

Total # of orders reviewed 971 928 

Total # of patients 
reviewed 107 89 

# of hospitalized days for 
patients reviewed 792 530 
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12.6$ of all errors. Incorrect profiling of orders in the computer 

comprised 30.8$ of the errors detected. 

In the decentralized system, 47$ of all errors involved the 

failure of the pharmacists to process orders to discontinue 

medications. This category of errors was the biggest offender in both 

systems. Incomplete or incorrect profiling of medication orders 

accounted for 29.4$ of the errors. 

To determine the characteristics of the error review in each 

pharmacy system, the means of the following variables were compared 

with a Student's t-test at the 0.05 level of significance: 

1. Number of orders reviewed. 

2. Number of patient charts reviewed., 

3. Number of hospitalized clays for those patients reviewed. 

4. Number of errors detected. 

5. Number of days those errors existed. 

Only the mean number of errors detected was significantly different 

between systems, Table 23. The mean error rate, defined as the total 

number of detected errors divided by the total number of reviewed 

orders expressed as a percent, was 13.62$ in the centralized system and 

4.03$ in the decentralized system. These rates were significantly 

different, pi.0.001. The number of detected errors divided by the 

number of patient charts reviewed was also significantly different 

between systems. Number of detected errors was standardized by the 

total number of orders reviewed and divided by the number of patient 

charts reviewed. This rate, the number of errors per order per patient 
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Table 23. Comparison of Pharmacy Profile Errors 
by Pharmacy System 

System Centralized Decentralized t(df)a Pb 

Mean ±. SD Mean ± SD 

Average # of 
orders per day 138.71 ± 84.33 132.57 ± 31.24 0.18(12) 0.860 

Average # of 
patients per day 15.29+ 6.92 12.71+ 2.75 0.91(12) 0.379 

Average # of 
patient days 
per day 113.14 + 108.79 75.71 + 40.62 0.85(12) 0.410 

Average # of 
errors per day 20.43 + 16.35 4.86 + 4.14 2.44(6.77) 0.045* 

Average # of 
error days 
per day 140.14 ± 1.37.20 21.00 ± 30.40 2.24(6.59) 0.060 

Mean error rate 
(50 13.62 + 4.80 4.03 ± 3.80 4.16(12) 0.001* 

Mean # errors 
per patient 1.18± 0.6 5 0 . 40 ± 0.32 2.90(12) 0.013* 

Mean # err6rs 
per order per 
patient per day 0.010± 0.004 0.003+ 0.003 3.19(12) 0.008* 

Mean error length 
(days) 6.29+ 5.04 3.09+ 2.44 1.51(12) 0.156 

Mean error length 
per order (days) 0.048± 0.034 0.026+ 0.021 1.42(12) 0.182 

a T value (degrees of freedom) 
k Two-tailed Student's t-test for unpaired data 
* Significant at the 0.05 level 
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per day, was 0.010 in the centralized system and 0.003 in the 

decentralized system. This difference was statistically significant at 

p£0.05. 

Also examined was the length of time, in days, errors existed 

in each system. The number of error days.was divided by the number of 

errors. Centrally, errors existed for an average of 6.3 days, while in 

the decentralized system, errors existed for an average of 3«1 days. 

This difference was not statistically significant. Another rate was 

calculated by standardizing the length of time errors existed by the 

number of orders reviewed. In the centralized system, the error length 

per order was 0.048. In the decentralized system, the error length per 

order was 0.026, which was not significantly different from that 

determined for the centralized system. 

Nursing Medication Administration Records. Nursing errors 

detected in the review included: 1) medication orders missed in the 

physicians's orders, 2) current medications that should have been 

discontinued, and 3) medications incorrectly transcribed. No errors 

were found involving an order transcribed on the wrong patient. Only 

six errors were encountered on the nursing documents in the centralized 

system. In the decentralized system, only two errors were found on the 

MARs reviewed, Table 24. The mean number of errors detected per day 

was 0.86 in the central pharmacy and 0.29 in the decentralized system, 

Table 25. The mean numbers of orders reviewed, patient charts 

reviewed, and hospitalized days for those patients were the same as 

described in the pharmacy profile review. 
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Table 24. Nursing Medication Administration Record Discrepancies 

System Centralized Decentralized 

Medication Orders 
Missing 3 2 

Should be discontinued 2 0 

Should be scheduled 
not PRN 1 0 

Total Errors 6 2 

Total # of orders reviewed 971 928 

Total # of patients 
reviewed 107 89 
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Table 25. Nursing MAR Errors and Unit Dose Bin Errors 
in each Pharmacy System 

System Centralized Decentralized t(df)a Pa 

Mean ± SD Mean ± SD 

NURSING MARS 
Average # errors 
per day 0.86 + 1.22 0.29 + 0.49 1.15((12) 0.271 

Mean error rate 
(%) 0.71 ± 1.00 0.24 + 0 . 40 1.12(12) 0.286 

Mean # of errors 
per patient 0.05 ± 0.07 0.03 ± 0.0 4 0.86(12) 0.406 

Mean # of errors 
per order per <0.01 <0.01 0.89(12) 0.391 
patient 

Mean # of errors 
per order per 0.50 ± 1.27 0.06 ± 0.02 0.93(6.11) 0.391 
1000 patient days 

UNIT DOSE BINS 

Average # orders 
per day 102.00 + 62.32 81.14 + 19.61 0.84(12) 0.415 

Average # errors 
per day 6.86 + 4.88 2.86 + 1.57 2.06(12) 0.061 

Mean error rate 
(?) 10.83 ±11.40 3.42+ 1.60 1.70(6.23) 0.140 

Mean # errors 
per patient 0.58+ 0.61 0.23+ 0.11 1.51(6.39) 0.181 

Mean # errors 
per order 0.11 ± 0.14 0.03 + 0.02 1.54(6.15) 0.175 
per patient 

Mean # errors 
per order per 5.16 + 6.54 0.76 + 0.72 1.77(6.14) 0.127 
1000 patient days 

a T values (degrees of freedom) 
Two-tailed Student»s t-test for unpaired data 
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The mean error rate for both systems, was less than one 

percent. The number of errors per patient per day was 0.05 and 0.03 in 

the centralized and decentralized systems, respectively. Standardizing 

errors per order by the number of patients reviewed each day, errors 

per order per patient was determined. This rate was less than 0.01 in 

each system. None of the differences detected on the nursing MARs were 

statistically significant. The lack of significance detected in this 

section of the review may have been due to the low number of errors as 

a result of a low incidence rate. 

Unit Dose Patient Medication Bins. The number of unit dose 

orders were counted on each of the profiles reviewed. These orders 

accounted for the medications contained in the unit dose bins. Errors 

were defined as missing or extra medications in the patient bins. 

There were 48 errors detected in the centralized system and 20 in the 

decentralized system, Table 26. 

The mean number of orders reviewed in each system were not 

significantly different, Table 25. In the centralized system the mean 

number of errors per day was 6.9; while in the decentralized system the 

mean was 2.9. The mean error rate decreased from 10.8? to after 

decentralization was introduced. None of these decreases was 

statistically significant. The mean number of errors per patient and 

errors per order per patient also decreased, but again, not 

significantly. 

Conclusions 

The hypothesis that the accuracy of pharmacy profiles, nursing 

MARs, and unit dose bins would increase after decentralized pharmacy 



Table 26. Unit Dose Bin Discrepancies 

System Centralized Decentralized 

Medication Orders 
Missing 22 1 10 

Extra 26 10 

Total Errors 48 20 

Total # of unit dose 
orders 714 568 

Total # of patients 
reviewed 107 89 
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services were implemented was tested according to each section of the 

review. 

Pharmacy profiles improved significantly. The mean error rate 

decreased from 13.6$ for the centralized system to 4$ for the 

decentralized system. The length of time errors existed also 

decreased, from 6.3 to 3.1 days per errors, but this decrease was not 

significant. 

At the time decentralized pharmacy services were implemented, a 

manual profile system replaced the computer system for the 

decentralized units. It is not known how much of the improvement seen 

on pharmacy profiles is a result of manual rather than computer-

generated patient profiles. 

Another factor that may have influenced the accuracy of 

pharmacy profiles was the limited number of pharmacists involved in 

providing pharmacy services. In the centralized system, most 

pharmacists rotated through all positions in the department. When 

decentralization was begun, four pharmacists were removed from the 

rotation and given the responsibility of providing comprehensive 

pharmacy services to two nursing units. This team approach may also 

have contributed to more accurate profile creation and maintenance. 

A mean error rate of less than one percent was determined on 

nursing MARs for each system. Decentralization did not appear to have 

a statistically significant impact on the accuracy of nursing records. 

However, the number of errors detected on MARs decreased by two-thirds 
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after decentralized pharmacy services were implemented. This decrease 

may be clinically significant. 

The pharmacists were frequently asked to interpret physicians' 

orders before transcription on the MARs by unit clerks. This 

interaction may decrease the number of times an RN needs to rewrite a 

medication order due to incorrect transcription. 

Improvements in the accuracy of unit dose patient medication 

bins were not statistically significant. The mean error rate decreased 

from 10.8$ to 3*4$. Although this decrease was not statistically 

significant, an error rate less than or equal to 5% is often considered 

acceptable and decentralized pharmacy services achieved a rate within 

this limit. 

With the implementation of decentralized services, the twenty-

four hour bin exchange ceased. Unit dose bins were filled on each 

nursing unit by the pharmacists. Scheduled doses not given were 

investigated. Discrepancies in the pharmacy and nursing documents were 

often discovered during this follow-up process on returned medications. 

The reason doses were held, such as because a patient was nauseated or 

off the floor for tests, could be ascertained by the pharmacist in the 

patient care setting. These doses could be left for administration at 

a later time or credited appropriately. 

Time Functions - Medication Delivery Cvole 

Medication delivery cycle was defined, for purposes of this 

study, as the length of time required to deliver medications ordered by 

a physician after a copy of the order was available for the pharmacy. 



Three phases of the cycle were monitored: 

1. N-P - the time required for an order to be transported to 

the pharmacy from the nursing unit or picked up by the 

pharmacist on the unit, once it was available, 

2. PHA - the time required to process the order in the 

pharmacy and dispense the medication to the nursing unit, 

and 

3. N-N - the total time required for the medication delivery 

cycle. 

In the centralized system, total time required for the medication 

delivery cycle (N-N) was the sum of N-P, PHA, plus the length of time 

involved in delivery of the medication. In the decentralized system, 

N-N was the sum of N-P and PHA. Delivery time in the decentralized 

system was negligible. The steps involved in the medication delivery 

cycle are listed in Table 27. 

Results from the evaluation of the medication delivery cycle 

were used to test the following hypothesis: The length of time 

required to complete the medication delivery cycle will decrease after 

decentralized pharmacy services are implemented. 

Methods 

To determine the time orders were available on the nursing 

unit, time clocks were placed at each nursing station. Unit clerks 

were instructed to time stamp each order taken from the patients' 

charts before placing them in the designated pharmacy area, Appendix D. 
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Table 27. Steps in the Medication Delivery Cycle 

CENTRALIZED SYSTEM DECENTRALIZED SYSTEM 

1. MD writes order 1. 

2. Unit clerk notes the order 2. 
and places a copy of the order 
in the pharmacy bag 

3. Transportation runner picks up 3. 
the pharmacy bag 

4. 
4. Bag delivered to pharmacy 

and orders stamped into pharmacy 5. 

5. Pharmacist fills order and places 
drug in the bag 

6. Transportation picks up bag 

7. Bag delivered to nursing unit 

MD writes order 

Unit clerk notes the order 
and places a copy of the order 
in the pharmacy bag 

Pharmacist picks up order 

Pharmacist fills order 

Pharmacist dispenses drug to 
nursing unit 
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Time stamps printed the time and date the order was taken from the 

chart and stamped. 

All orders requiring medications to be dispensed except those 

for intravenous piggyback antibiotic medications, chemotherapy, or 

narcotics were included in the evaluation in each system. Data was 

collected on eight consecutive days, sixteen hours a day. 

Centralized System. In the centralized pharmacy system, 

transportation runners made scheduled trips to all nursing units to 

pick up orders and deliver medications. Cloth bags were used to 

transport orders and medications. Once bags were delivered to the 

pharmacy, orders were stamped by pharmacy clerks using a time clock 

that printed time and date on the page. The orders were then taken to 

work stations where pharmacists processed orders in the sequence 

delivered. The times medication bags were picked up for delivery to 

the nursing unit were recorded on the form, Data for Medication 

Delivery Cycle, Appendix D. Also recorded on the form was patient 

name, room number, drug name, strength, route, and quantity dispensed 

for all medications in the bag. This form was completed by pharmacists 

or clerks. At the end of each day, the orders for the patients listed 

on each data form were pulled from the patient files. The time the 

order was available at the nursing unit and the time the order was 

received in the pharmacy was recorded for each medication order. These 

times had been printed on each order sheet by the time stamps. 

Delivery time to the nursing unit, a constant, was added to the 

pharmacy time in the determination of the total medication delivery 

cycle. Schedules were posted on each nursing unit for the 
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transportation department's rounds. These rounds involved picking up 

and delivering pharmacy bags and were scheduled every half hour from 7 

AM through 12 Midnight. The accuracy of these times was verified by 

periodically recording the times pharmacy bags were exchanged on the 

nursing units. These times were then compared to the times the bags 

were picked up from the pharmacy. Posted delivery times for each 

nursing unit studied were 3 minutes and 4 minutes, respectively. 

Decentralized System. In the decentralized pharmacy system, 

pharmacists wrote down the time each order was picked up from the 

nursing unit on the order. The Data for Medication Delivery Cycle Form 

was altered to include columns for times the order was noted, picked 

up, and the medication was dispensed. Pharmacists were instructed to 

complete each column at the time medications were dispensed to the 

nursing unit. Support from pharmacy interns was provided to record 

this information during peak order periods. 

Analysis 

Mean times for each phase of the cycle were compared for the 

two systems and were evaluated with Student's t-tests at the 0.05 level 

of significance. 

Assumptions 

The assumptions for measuring medication delivery cycle were: 

1. The sample accurately reflected the target population. 

2. Data was collected in a similar fashion in each system. 
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Limitations 

The limitations for measuring medication delivery cycle were: 

1. Extraneous events may have occurred simultaneously which 

influenced the effect being measured. 

2.. Time alone may have caused a change. 

3. The "before" measure may constitute a stimulus to change 

regardless of the program itself. 

4. The "after" measure may reflect time changes in measurement 

due to fatigue or instrument unreliability. 

5. Unreliability may produce statistical regression with 

shifting values toward the mean. 

6. The group of pharmacists chosen for the decentralized 

program were not randomly selected. 

Results 

The length of time required to complete the medication delivery 

cycle was monitored to test the hypothesis that decentralized pharmacy 

services would decrease this time. In the centralized system, 420 

medication orders were monitored for the medication delivery cycle over 

an eight day period. Of these 420 orders, 46 contained missing 

information for at least one of the times monitored. In the 

decentralized system, 595 observations were made over the eight day 

period. Forty-three cases involved missing information. Cases 

involving missing information were deleted from the data analysis. The 

greater proportion of complete observations in the decentralized 

pharmacy system may have been due to fewer and more conscientious 



140 

pharmacists involved in the recording of information. The four 

pharmacists working in the decentralized system had been chosen for 

those positions because they were interested, ambitious, and anxious to 

become involved. These individuals may have been more committed to 

helping collect the information that could demonstrate the efficiency 

of decentralized pharmacy services. Also, pharmacy interns were 

provided during the peak order periods of the day to record data in the 

decentralized system. Pharmacists in the central pharmacy had been 

asked to record the necessary information on data sheets in addition to 

their other responsibilities. Minimal support was provided to record 

this information. It is likely that some dispensed medications were 

not recorded because the pharmacists were busy with other functions. 

Budgetary constraints and schedule restrictions limited the amount of 

support that could be provided to record information in the central 

pharmacy. 

Results of the medication delivery cycle evaluation are 

reported in Table 28. The time required to get the order to the 

pharmacy once it was pulled from the patient's chart, N-P, was 29 

minutes in the centralized system and 15 minutes in the decentralized 

system. Pharmacy time, PHA, iri the centralized system included the 

length of time the order was in the pharmacy until the dispensed 

medication was picked up by tranportation for delivery. An average of 

63 minutes elapsed in the pharmacy phase of the cycle. Delivery of 

medications took an average of 4.5 minutes. In the decentralized 

system, pharmacy time included dispensing medications from the master 

medication cart directly to the nursing units. This phase required an 
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Table 28. Medication Delivery Cycle Results 

Phases Centralized Services 
(minutes) 

n=374 

Decentralized Services 
(minutes) 

n=552 
Pe 

N-Pa 

Mean ± SD 
Range 

28.90 + 17.51 
5-128 

15.13 ± 16.17 
0-127 

< 0.001* 

PHAb 

Mean ± SD 
Range 

62.69 ± 32.28 
6-230 

17-34 + 23.59 
0-200 

< 0.001* 

Delivery0 4.5 0 

N-Nd 

Mean + SD 
Range 

96.67 + 34.03 
26-262 

32.52 + 30.39 
1-214 

< 0.001* 

a - length of time required to get the order to the pharmacy once it 

was available on the nursing unit 

b - length of time required to process the order and dispense the 
medication (to the time the pharmacy bags were picked up by 
transportation) 

c - delivery time for medications to the nursing unit from the 
pharmacy, centralized system only 

d - length of time required for the total medication delivery cycle 

e - two-tailed Student's t-test for unpaired data 

•Significant at p i 0.001 



142 

average of 17 minutes. In the cases where medications were not 

available on the mobile cart, the central pharmacy provided the 

medication to the pharmacist. Again, the transportation department was 

not involved. Time delays of greater than two hours were occasionally 

encountered for medications obtained from the central pharmacy. The 

total medication delivery cycle required approximately 97 minutes in 

the centralized system and 33 minutes in the decentralized system. 

Each phase of the cycle decreased significantly with the decentralized 

system. 

A breakdown by the time of day orders were received at the 

pharmacy revealed the busier times of the day for receipt of medication 

orders in the eight-day study periods, Table 29. In the centralized 

system, the busiest times of the day, defined as greater than forty 

orders per hour, were the hours of 9 AM, 10 AM, ̂ and 11 AM; while in the 

decentralized system, the busier times of the day were the hours of 8,, 

9, and 10 AM and 5 and 6 PM. It was anticipated that the central 

pharmacy would be busier at later times due to transportation of the 

orders from the nursing units to the pharmacy. This appeared to be the 

case. Drawing conclusions from this data is difficult because the time 

of day the orders are written is a function of the condition of the 

patients involved and the physician's schedule, both of which may vary 

for extraneous reasons. No attempt was made to control for these 

variables. 
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Table 29. Medication Delivery Cycle broken down by time 
orders were received at the pharmacy 

SYSTEM 

Centralized Decentralized 

Time of day # Orders 

0700 4 16 

0800 24 50* 

0900 54# 54* 

1000 48* 55* 

1100 40* 24 

1200 28 33 

1300 31 11 

1400 22 37 

1500 1 32 

1600 12 39 

1700 26 54* 

1800 37 48* 

1900 17 38 

2000 19 31 

2100 7 18 

2200 4 12 

374 552 

•Busiest times of the day during 8-day study periods 
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Conclusions 

The time saved in the medication delivery cycle with the 

decentralized pharmacy system was significant compared to the time 

required in the centralized system, two-tailed Student's t-test at the 

0.001 level of significance. The hypothesis that decentralized 

pharmacy services would decrease the delivery cycle was accepted. 

Time Functions - Nursing Acquisition Time 

In this institution, physicians' order sheets are four part, 

no-carbon-required (NCR) forms. Many problems exist with this type of 

order form. Each time a set of orders is written, the unit clerk notes 

the order and sends one of the three copies to the pharmacy. It is the 

responsibility of the pharmacist receiving the order to review the 

entire page of orders. When a second or third copy is received, the 

previous orders are often expected to have been completed from the 

first or second pages. This is not always the case and may lead to 

missed orders if the entire page is not reviewed. Another problem 

occurs when a physician writes ah order after all three copies have 

been removed. No copy of the order can be sent to the pharmacy to be 

filled. When this occurs, a nurse can either recopy the physician's 

order on a new order sheet and then send a copy to the pharmacy or 

bring the original order sheet to the pharmacy for a photocopy to be 

made and wait for the medication to be dispensed. Numerous missing 

medications were encountered and were due to the failure of the 

pharmacists to review entire pages of orders or receive copies of all 
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medication orders. Missing medications created problems for both 

nursing and pharmacy departments. 

Hospital policy in this institution dictates that new orders 

for now or stat medications be given to the patient within 45 minutes. 

This time interval was often not long enough for stat or now orders to 

be filled and medications to be delivered from the central pharmacy. 

The normal procedure in the centralized system for sending orders to 

the pharmacy and receiving medications involved a courier system by the 

transportation department. Scheduled rounds were made every half hour 

from 7 AM through 12 midnight. During peak order periods, orders were 

often not processed soon enough to make the next scheduled delivery. 

Nursing personnel were required to take orders to the pharmacy and wait 

for needed medications to comply with the above stated policy. 

Another policy states that new orders for regularly scheduled 

medications be initiated within four hours of the time ordered. 

Thereafter, scheduled medications must be given within 45 minutes of 

the standard medication administration times. Failure to comply with 

policies constitutes grounds for an incident report. 

The responsibility for medication administration lies with the 

nursing department in this institution. If medications for now or stat 

orders or missing medications were not available in the floor stock 

supply, doses had to be obtained from the pharmacy. As mentioned 

before, the normal procedure in the centralized system for obtaining 

medications was not responsive to now or stat orders. In the case of 

missing medications, the pharmacy had to be contacted to determine 

whether the order for the medication had been received. If not, 
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another copy or the original order had to be sent or taken to the 

pharmacy. If the pharmacy had received the order, the missing dose 

could be requested for pick up or delivery depending on the time the 

dose was due. 

Methods 

Nursing acquisition time, defined as the amount of time nursing 

personnel spent acquiring medications from the central pharmacy, was 

monitored for the nursing units involved in the decentralized pilot 

project. These units were monitored for eight-day periods during both 

the centralized and decentralized pharmacy services. Nursing 

acquisition time was evaluated to test the following hypothesis: The 

number of trips to the central pharmacy and the amount of time required 

to acquire medications by nursing personnel will decrease after 

decentralized pharmacy services are implemented. 

Frequency of trips, reason for the trip, amount of time spent 

at the pharmacy, and position of the person involved were recorded when 

medications were obtained from the central pharmacy. Decentralized 

pharmacy services should have eliminated all trips to the pharmacy, 

except for narcotics, during the provided hours of service and those 

trips for medications for new orders or missing medications on the 

night shift. Daily narcotic deliveries are made by a pharmacy 

technician responding to orders placed before 8 AM each day. Narcotic 

medications needed for new orders or to replace depleted supplies 

before the delivery was made had to be picked up by a registered nurse 

or licensed practical nurse from the central pharmacy. 
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Letters were sent to the head nurses explaining the information 

needed from their staffs for the study, Appendix E. Nursing personnel 

were asked to indicate on the form posted at the pharmacy window 

pertinent information. Columns for reason for the trip were designated 

Narcotic or Other Medication. 

Analysis 

The amount of time required to acquire medications was 

calculated from time recorded on the form and from the time involved in 

traveling to and from the pharmacy. Travel time was determined by 

recording the amount of time it took several nurses and unit clerks to 

walk to and from the pharmacy. Total time involved was divided by the 

number of trips observed. Average amount of time required- to acquire 

medications from the pharmacy was then determined for each of the 

positions of the personnel involved. Average time per trip was 

multiplied by the number of trips each group made in the eight day 

period and by the average salary of that group. Number of hours per 

year and cost per year for the trips to the pharmacy to acquire 

medications were projected. Differences in time involved in acquiring 

medications for the pharmacy systems were compared with Student's t-

tests at the 0.05 level of significance. 

Assumptions 

1. The sample accurately reflected the target population. 

2. All nursing personnel recorded the correct information on 

the data sheets. 
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Limitations 

1. Extraneous events may have occurred simultaneously which 

influenced the effect being measured. 

2. Time alone may have caused a change. 

3. The "before" measure may constitute a stimulus to change 

regardless of the program itself. 

4. The "after" measure may reflect the time changes in 

measurement due to fatigue or instrument unreliability. 

5. Unreliability may produce statistical regression with 

shifting values toward the mean. 

6. The group of pharmacists chosen for the decentralized 

proram were not randomly selected. 

7. The condition of patients on the nursing units monitored 

was hot considered. 

Results 

Nursing acquisition time was monitored to test the hypothesis 

that decentralized services would decrease the number of trips and 

amount of time nursing personnel spent acquiring medications from the 

central pharmacy. Pharmacy servipes were provided by a centralized 

system in the first study period and by a decentralized system in the 

second. The centralized system was monitored for eight days beginning 

on Thursday, March 4; while the decentralized system was monitored for 

eight days beginning on Tuesday, May 18. 

Results are presented in Tables 30 and 31. Mean time per trip 

included the length of time required to travel from the nursing unit to 



Table 30. Nursing Acquisition Time Results 

Factors Centralized System Decentralized System 

Personnel RNa LPNb NAC UCd Vole Missf RN LPN 

Salary ($/hr)g $8.94 $6.03 $4.75 $5.04 $3.89i $6.20j $8.94 $6.03 

# Trips/study period 
(% of total) 

17 
(24.6) 

20 
(29.0) 

11 
(15.9) 

8 
(11.6) 

3 
(4.3) 

10 
(14.5) 

4 
(28.6) 

10 
(71.4) 

Mean time/tripn 

(in minutes) 9.53 8.75 8.91 6.13 9.33 8.50 8.75 7.00 

Average cost/trip $1.43 $0.88 $0.71 $0.52 $0.61 $0.85 $1.31 $0.70 

# Trips/year 776 912 502 365 137 456 183 456 

Time/year (hr) 123.26 133 74.55 37.29 21.30 64.60 26.62 53.20 

Cost/year $1110 $803 $356 $190 $84 $388 $239 $319 

RN - Registered Nurse 
LPN - Licensed Practical Nurse 
NA - Nurse Assistant 
UC - Unit Clerk 
Vol - Volunteer 

Miss - Missing 
® Average salary at time of study 
Sum of time at pharmacy plus 5 minute travel time 

* Minimum wage at time of study 
3 Weighted average of RN, LPN, NA, UC salaries 
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Table 31. Nursing Acquisition Time Comparisons 

Svstem Totals 

Factors Centralized Decentralized Differences Pa 

# Trips/study 
period 69 14 55 <0.05* 

Mean time/trip 
(minutes) 8.65 7.50 1.15 0.292 

Average cost/ 
trip $0.93 $0.87 $0.06 

# Trips/year 3148 639 2509 

Time/year 
(hours) 454 80 37 4 

Cost/year $2931.00 $558.00 $2373.00 

a Two-tailed Student's t-test for unpaired data 
* Significant 
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the pharmacy and back plus the length of time spent waiting for 

medications at the pharmacy. Travel time per trip for the nursing 

units involved in the study required an average of five minutes. 

Average cost per trip was calculated by multiplying the average salary 

of the person involved by meian time per trip. Minimum wage at the 

institution, $3.89/hour, was used for the average salary for 

volunteers. If volunteers had not been available, an employee 

receiving at least the minimum wage would have been needed to complete 

this task. Salary for persons who failed to identify themselves was 

calculated as a weighted average of the salaries of registered nurses, 

licensed practical nurses, nurse assistants, and unit clerks; 

$6.20/hour. 

In the centralized system, 69 trips were made to the pharmacy 

in the eight day period. Registered nurses (RNs) and licensed 

practical nurses (LPNs) were responsible for more than half of the 

trips. Mean time per trip was 8.65 minutes ranging from 6.13 to 9*53 

minutes. Average cost per trip was $0.93 with a range of $0.52 to 

$1.43. On a yearly basis, it could be estimated that nursing time 

involved in acquiring medications from the central pharmacy would 

involve 454 hours at a cost of approximately $2,931.00. 

In the decentralized system, fourteen trips were made to the 

pharmacy in the eight day period monitored. Four trips involved RNs 

and ten trips involved LPNs. No other personnel were involved. The 

decentralized pharmacist was available to supply or obtain medications 

necessary for patients on these nursing units from 7 AM through 11 PM. 

Mean time per trip to the pharmacy was 7.5 minutes at an average cost 
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of $0.87 per trip. The estimated time for nursing personnel from these 

units to obtain medications from the central pharmacy on a yearly basis 

would be 80 hours at a cost of approximately $558.00 in the 

decentralized system. 

All three nursing shifts were included in the evaluation of the 

time required for nursing personnel to acquire medications from the 

central pharmacy. Even though decentralized pharmacy services did not 

operate on the third shift, it was anticipated that decentralization of 

pharmacy services would decrease the number of trips to the pharmacy 

required on the night shift. New admissions on the third shift and 

medications needed for unstable patients could increase the number of 

trips made to the pharmacy on the third shift. However this 

information was not solicited. The number of trips made to the 

pharmacy by the first and second shift nurses and by the third shift 

nurses is shown in Table 32. Trips made on the first and second shifts 

decreased from 55 to 2 after decentralized pharmacy services were 

implemented. The number of trips made on the third shift decreased 

slightly, from 14 to 12. This decrease cannot be attributed to 

decentralization because it was not known whether the reason for these 

trips was to obtain a missing medication or a medication for a new 

order. 

Conclusions 

The hypothesis that the decentralized pharmacy system would 

decrease the number of trips and amount of time nursing personnel spend 

acquiring medications from the central pharmacy was accepted. The 

number of trips made to the pharmacy in the study periods decreased 
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Table 32. A Breakdown of Nursing Acquisition Time by Shift 

SYSTEM CENTRALIZED DECENTRALIZED 

SHIFTS 1st & 2nd 3rd 1st & 2nd 3rd 

Personnel 

RN 14 3 0 4 

LPN 10 10 2 8 

NA 11 0 0 0 

UC 8 0 0 0 

Volunteer 3 0 0 0 

Missing 9 1 0 0 

TOTAL 55 14 2 12 

RN - Registered Nurse 

LPN - Licensed Practical Nurse 

NA - Nurse Assistant 

UC - Unit Clerk 

Shifts - 1st = 0700-1500 

2nd = 1500-2300 

3rd = 2300-0700 
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significantly from 69 in the centralized system to 14 in the 

decentralized system in the eight-day. periods monitored. The mean time 

per trip was not significantly different for centralized and 

decentralized pharmacy systems. Approximately 8.2 less hours were 

spent by nursing personnel acquiring medications in the decentralized 

system as compared to the centralized system in the eight-day periods 

monitored. Yearly savings of 374 hours of nursing time at a cost of 

$2,373.00 can be projected for the nursing units involved in the study 

after decentralized pharmacy services were implemented. 



CHAPTER 5 

PROGRAM OUTPUTS: METHODS AND RESULTS 

Program outputs were defined in terms of the product provided. 

The functions evaluated were dose handling activity and floor stock 

medication usage. These functions were evaluated to help determine the 

real present situation in the performance gap scheme. The diagram 

below depicts the components which make up the program output portion 

of the program evaluation. The methods used and results obtained for 

each component will be examined in this chapter. 

PROGRAM OUTPUTS 
i I 

PRODUCT 
i . i  

1 
Dose Handling Activity Floor Stock Medication Usage 

Figure 12. Components of Program Outputs 

The study design applied for the evaluation of program outputs 

was a one-group pre-test, post-test design. 

Pre-Test Intervention P<?9t-Xegt 

o1 x 02 

Dose Handling Activity 

One measure of the efficiency of the dispensing system is dose 

handling activity. The activity is determined by dividing the number 

155 
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of doses administered by the number of doses dispensed. The number of 

doses administered is the number of doses charted as given by the nurse 

on the medication administration record. 

The following equation describes the index: 

Dose Handling _ * of doses administered per patient day x 
Activity Index' # of doses dispensed per patient day 

The results from measurements of dose handling activity in each 

pharmacy system were used to test the following hypothesis: The 

efficiency of the dispensing function as measured by dose handling 

activity will improve after decentralized pharmacy services have been 

implemented. 

Methods 

Dose handling activity was determined for twenty-five randomly 

selected patients from the nursing units involved in the pilot project. 

Data was collected over eight-day periods in each pharmacy system. 

Unit dose, multidose, scheduled, and PRN medications"were 

counted for dose handling activity. Floor stock narcotic medications 

and intravenous (I.V.) piggyback antibiotic medications were not 

included in the analysis. These items continued to be handled by the 

central pharmacy after decentralization was implemented. In the 

centralized system, narcotic and I.V. medications had been counted for 

dose handling activity. However, during the decentralized data 

collection period the DNA computer system in the pharmacy malfunctioned 

and final patient profiles (FPP) could not be printed for the patients 
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monitored for dose handling activity. There was no alternative means 

to determine the number of doses of these types of medications 

dispensed. Therefore, the data collected in the centralized system was 

altered to reflect only unit dose and multidose medications dispensed 

and administered. 

The nursing medication administration record (MAR) provided the 

number of doses administered. A manual count of doses charted as 

administered on the days of the study was necessary to determine the 

numerator of the equation. It was assumed that the number of doses 

charted as given was an accurate indication of. the doses actually 

administered. 

Centralized System. To determine the number of doses 

dispensed, the final pharmacy profile (FPP) was used. This computer-

generated document was a list of all medications dispensed to the 

patient during the hospital stay. Regularly scheduled medications were 

automatically charged at the beginning of each day in the computer. 

Medications ordered on an as needed basis (PRN) were charged; at the 

time they were dispensed and if not administered, had to be credited 

when returned to the pharmacy. The FPP listed medications charged and 

credited to the patient according to the date the charge or credit was 

processed. It could be printed on demand for specific patients to 

determine the number of doses dispensed and credited up to that time. 

The total number of doses charged was the number dispensed, the 

denominator in the dose handling activity equation. 

On the first day of the study period, finsil patient profiles 

were printed for selected patients. At the end of the eighth day, 
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another FPP was printed for each patient. Differences in the two 

profiles provided the number of doses dispensed. If a patient was 

discharged at any time during the eight day period, an FPP was printed 

on the day of discharge. 

Decentralized System. Manual patient profiles were used by the 

pharmacists in the decentralized system for dispensing, crediting, and 

charging purposes. A manual count of the number of doses dispensed was 

done to determine the denominator for the dose handling activity 

equation. 

Analysis 

The mean number of doses dispensed and the mean number of doses 

administered were calculated for each type of medication in each of the 

pharmacy systems monitored. Dose handling activity indexes were 

compared for scheduled and PRN medications as well as a combination of 

these types of medications for each pharmacy system. Two-tailed 

student's t-tests at the 0.05 level of significance were performed to 

determine the significance of differences between systems. 

Assumptions 

1. The sample accurately reflected the target population. 

2. Data was collected in a similar fashion in each system. 

3. The number of doses charted as given was accurate. 

4. The number of doses recorded as dispensed and credited were 

accurate. 
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Limitations 

1. Extraneous events may have occurred simultaneously which 

influenced the effect being measured. 

2. Time alone may have caused a change. 

3. The "before" measure may constitute a stimulus to change 

regardless of the program itself. 

4. The "after" measure may reflect time changes in measurement 

due to fatigue or instrument unreliability. 

5. Unreliability may produce statistical regression with 

shifting values toward the mean. 

6. The pharmacists chosen for the decentralized program were 

not randomly selected. 

Results 

Dose handling activity was monitored to test the following 

hypothesis: The efficiency of the dispensing function, as measured by 

dose handling activity, will improve after decentralized pharmacy 

services are implemented. A "dose handling activity index" was 

calculated as the ratio of doses administered to doses dispensed per 

patient day, expressed as a percent. An increase in the index would 

indicate a decrease in the number of times doses are handled by 

pharmacy personnel. Tables 33 and 34 present the data and results from 

monitoring dose handling activity for eight-day periods in each 

pharmacy system. All comparative data were reduced to a patient-day 

basis to eliminate bias introduced by the varying census. 



Table 33• Dose Handling Activity in Centralized 
and Decentralized Systems 

System Centralized Decentralized 

# Patients reviewed 25 25 
# Patient days 135 139 

Administered Medications 
Scheduled 1552 1958 
PRN 99 247 
Total 1651 2205 

Dispensed Medications 
Scheduled 2023 2399 
PRN 1250 1226 
Total 3273 3625 
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Table 34. Dose Handling Activity Results 

Centralized Decentralized 
System Mean # of doses per Mean # of doses per Pa 

patient day ± SD patient day ± SD 

ADMINISTERED 
Scheduled 10.66 ± 6.75 12.37 ± 10.47 0.496 
PRN 0.64 ± 1.06 1.27 ± 3.46 0.396 
Total 11.31 ± 6.84 13.64 ± 11.82 0.398 

DISPENSED 
Scheduled 14.11 + 8.52 15.84 ± 11.82 0.555 
PRN 8.07 ± 5.95 7.47 ± 8.01 0.766 
Total 22.18 ± 9.79 23.31 ± 16.45 0.768 

DOSE HANDLING 
ACTIVITY* ' 

Scheduled 77.39 ±18.40 73.58 ± 17.60 0.458 
PRN 5.58 ± 8.70 10.77 ±13.90 0.121 
Total 49.94 +18.70 54.87 ± 20.20 0.375 

doses administered per pt. day 
*DHA = X 100$ 

doses dispensed per pt. day 

a - two-tailed Student's t-test for unpaired data 

\ 
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Centralized System. In the centralized system, 135 patient 

days for twenty-five patients were observed for dose handling activity 

over an eight day period. The number of doses dispensed included 2023 

scheduled medications and 1250 PRN medications. Of the dispensed 

doses, 1552 scheduled medications and 99 PRN medications were charted 

as given in the nursing MARs. The dose handling activity index for 

scheduled medications was 77*39$ and for PRN medications was 5.58$. A 

combination of scheduled and PRN medications results in an overall dose 

handling activity index of 49.94$. This combined index is a poor 

reflection of the efficiency of the dispensing system as it masks the 

efficiency of scheduled medication activity by artificially inflating 

the PRN medication index and deflating the scheduled index. 

Decentralized System. In the decentralized system, 139 patient 

days for twenty-five patients were evaluated for dose handling activity 

over the eight-day period. Dispensed medications involved 2399 

scheduled doses and 1226 PRN doses for a total of 3625 doses dispensed. 

The number of charted doses included 1958 scheduled and 247 PRN 

medications. The dose handling activity index for scheduled 

medications was 73*58$, while the index for PRN medications was 10.77$ 

in the decentralized system. Combining the scheduled and PRN doses, an 

overall index of 54.87$ was obtained. 

Conclusions 

The mean number of scheduled medications administered per 

patient day, 10.66 versus 12.37» was greater under decentralization. 

The mean number of administered medications classified as PRN 
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medications was also greater 0.64 versus 1.27 per patient day. In the 

categories of dispensed medications, scheduled doses per patient day 

increased from 14.11 to 15.84 and PRN doses decreased from 8.07 to 7*47 

per patient day. None of these differences were significant. The 

decrease in dispensed PRN medications could be attributed to a 

reduction in the number of these medications dispensed for each order. 

The pharmacists were available with the medication cart to respond to 

PRN medication usage. It can be seen from the data for administered 

PRN medications that doses are not administered routinely. In the 

decentralized system, if a patient required frequent administration of 

PRN medications, the pharmacist was notified so the amount dispensed 

could be increased during the acute period. It appears that the number 

of PRN medications dispensed should be examined further. Less than 

twenty percent of the dispensed PRN medcations are being administered. 

The hypothesis that the efficiency of dispensing would improve 

after decentralized pharmacy services were implemented was rejected. 

The scheduled dose handling activity index decreased from 77% to 7 4%«-

The PRN index increased from 6% to 11$. Neither of these changes was 

statistically significant. It appears that decentralized pharmacy 

services did not improve the efficiency of the dispensing function. 

The activity index was expected to increase significantly. 

Numerous variables affect the ratio of charted to dispensed 

medications. Some variables are under the control of the pharmacist 

while others cannot be anticipated or avoided. For example, if 

medications are dispensed that have been discontinued, the ratio will 

decrease. The pharmacists should be able to control this situation. 
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It may occur when no copy of the order to discontinue a medication is 

given to the pharmacist or the pharmacist misses the order which 

occurred in 47$ of pharmacy profile errors. These occurrences should 

be discovered when scheduled doses are returned for credit or during 

the routine prof^e checks. If medications are scheduled to be 

administered and the patient refuses a dose or is away from the nursing 

unit for tests, the ratio will again decrease. Once again these 

reasons can be determined but, in this case, cannot be avoided. 

Further study is needed to determine the reason for the decrease in 

dose handling activity index for scheduled medications measured after 

decentralized pharmacy services were implemented. 

Floor Stock Medication Supplies 

In this institution, a number of drugs are available on the 

nursing units for administration to patients at the time an order is 

written. This is the floor stock supply of medications. Medications 

used from the floor stock supplies are not monitored and controlled by 

the pharmacists. These medication supplies were originally designed to 

provide emergency use medications and routinely used "safe" items. 

However, the number of items included in the floor stock supplies had 

expanded considerably since inception of the system. 

These medications are handled on a charge and replacement 

basis. Included with all floor stock drugs are zip lock bags. These 

bags are labeled with the assigned floor stock number, nursing unit 

number, name and strength of the drug, special storage requirements, 

and procedure explaining the floor stock replacement system: 
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i 27/650/FL00R STOCK MEDICATION 
I KEFLIN INJECTION 1 Gram 

I PLEASE PUT PATIENT'S LABEL INTO i 
! BAG AND RETURN TO PHARMACY FOR | 
! REFILL, THANKS. I 
I FLOOR STOCK SUPPLY j 

Figure 13. Example of a Medication Label for Floor Stock Supplies 

When medications are used from this supply, a label is addressographed 

with the patient's name and hospital number and inserted into the zip 

lock bag. This bag is then returned to the pharmacy so the appropriate 

charge can be made to the patient and the medication can be replaced. 

At times the zip lock bags are misplaced after the drug is 

administered to a patient. When this happens, the patient cannot be 

charged for the drug; and more importantly, the item will not be 

replaced and is not available when needed in the future. An inventory 

of the floor stock drugs is taken monthly by a pharmacist and missing 

drugs are replaced. Replaced drugs are charged to the nursing unit at 

pharmacy cost which does not include the mark-up included in a patient 

charge. 

Floor stock usage was monitored to test the following 

hypotheses: 

1. The usage of floor stock medications over time will 

decrease after decentralized pharmacy services are 

implemented. 

2. The replacement practices for floor stock medications will 

improve after decentralized pharmacy services are 

implemented. < 
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Methods 

Two twenty-one day periods were monitored to determine floor 

stock usage on the nursing units selected for the decentralized pilot 

project. These nursing units were served by a centralized pharmacy 

system in the first study period and by a decentralized system in the 

second. An inventory of the floor stock supplies was done on the first 

and last days of the study periods. Pharmacists were asked to record 

all floor stock drug replacements on forms located at dispensing 

stations for the nursing units monitored. Also recorded was whether 

the item was charged to a patient and replaced or charged to the 

nursing unit and replaced. Appropriate charges were generated by the 

pharmacist replacing the medication. 

Analysis 

Floor stock medication usage over the 21-day periods was 

calculated for each pharmacy system. Of the total number of items 

used, the number charged to the patient and replaced and the number 

charged to the nursing unit and replaced was determined. Usage per 

patient day was calculated. The difference between patient charge and 

pharmacy cost was determined for items charged to the nursing unit. 

This difference is lost revenue. Usage and lost revenue for each 

pharmacy system were compared. 

Assumptions 

1. The sample accurately reflected the target population. 

2. Data recorded by staff pharmacists was accurate and 

complete. 
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Limitations 

1. Extraneous events may have occurred simultaneously which 

influenced the effect being measured. 

2. Time alone may have caused a change. 

3. The "before" measure may constitute a stimulus to change 

regardless of the program itself. 

4. The "after" measure may reflect time changes in measurement 

due to fatigue or instrument unreliability. 

5. Unreliability may produce statistical regression with 

shifting values toward the mean. 

6. The pharmacists chosen for the decentralized program were 

not randomly selected. 

7. Data was not collected on a daily basis. 

Results 

The inventory of the floor, stock supplies revealed that one 

unit was authorized to have 107 medications in the floor stock supply, 

made up of 68 different drug entities, and the other unit had 56 

different drug entities involving 82 medications. The pharmacy cost of 

the drug inventory stocked on these units in the floor stock supplies 

was $438.70. The results of monitoring floor stock supplies for the 

two 21-day study periods are reported in Table 35. Floor stock 

medication supplies were monitored to test the following hypotheses: 

1. The usage of floor stock medications over time will 

decrease after decentralized pharmacy services are 

implemented. 

I 
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Table 35. Floor Stock Medication Usage - Results 

FLOOR STOCK SUPPLIES Unit A Unit B Combined 

# units authorized 
for floor stock 

107 82 189 

# different entities 68 56 

Pharmacy cost $216.10 $222.60 $438.70 

CENTRALIZED PHARMACY SERVICES 

Total # patient days 1482 

Usage (Units/21 days) 98 31 129 

# entities used 30 14 

Charged and Replaced 94 27 121 

Replaced, no patient charge 
- Patient charge 
- Pharmacy cost 

4 
$7.75 
-3.85 

4 
$13.10 
-6.52 

8 
$20.85 
-10.37 

- Lost revenue $3.90 $ 6.58 $10.48 

Usage/day 6.14 

Usage/patient day 0.087 

DECENTRALIZED PHARMACY 
SERVICES 

Total # patient days 1416 

Usage (Units/21 days) 51 61 112 

# entities used 28 20 

Charged and Replaced 44 59 103 

Replaced, no patient 
charge 
- Patient charge 
- Pharmacy cost 

7 
$15.85 
-7.89 

2 
$19.95 
-10.99 

9 
$35.80 
18.88 

- Lost revenue $ 7.96 $ 8.96 $16.92 

Usage/day 5.33 

Usage/patient day 0.079 
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2. The replacement practices for floor stock medications will 

improve after decentralized pharmacy services are 

implemented. 

Centralized System. In the centralized system, 129 floor stock 

medications were used, Table 35. Items charged and replaced accounted 

for 94$ of the usage, while no patient charge could be made for 8 

items. The amount of revenue lost due to inappropriate charges for 

floor stock medications was $10.48. Floor stock medication usage was 

0.087 medications per patient day. An average of 6.14 medications were 

used per day. 

Nine items accounted for 59$ of the floor stock usage on one 

unit and two items accounted for 39$ on the second unit, Table 36. 

Other items were used only one or two times in the 21-day study period. 

Decentralized System. In the decentralized system, usage of 

floor stock medications was 112 items in the 21-day period monitored. 

Ninety-two percent of the items were properly charged and replaced. 

Lost revenue totaled $16.92 for medications charged to the nursing unit 

rather than to patients. Floor stock usage per patient day was 0.079 

in the decentralized system. Approximately 5 floor stock medications 

were used per day. 

Five medications accounted for 39$ of the floor stock usage on 

one unit, while eight items accounted for 79$ of the usage on the other 

unit, Table 36. 
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Table 36. Commonly Used Medications in the Floor Stock Supplies 

Centralized System Decentralized System 

Unit 650 Unit 650 
Drug Usage Drug Usage 

Aminophylline 500 mg vial 5 Fleet Enema 4 
Dulcolax Suppository 4 KC1 40 mEq vial 6 
Heparin 100 Unit tubex 11 Vistaril 100 mg vial 4 
Lasix 100 mg injection 9 Cholebrine 3 
KC1 40 mEq vial 7 Dulcolax Suppository 3 
Vistaril 100 mg vial 9 
Aminophylline 250 mg vial 3 
Lanoxin 0.5 mg amp 3 
Milk of Magnesia 30 ml 3 

Unit 750 Unit 750 
Drug Usage Drug Usage 

Aminophylline 500 mg vial 6 Aminophylline 250 mg vial 6 
KC1 40 mEq vial 6 Aminophylline 500 mg vial 11 

KC1 40 mEq vial 11 
Solu Medrol 40 mg vial 5 
Fleet Enema 4 
Heparin 100 Unit tubex 4 
Vistaril 100 mg vial 4 
Solu Cortef 100 mg vial 3 
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Conclusions 

The differences observed in floor stock medications usage were 

not tested for significance. Data collection forms had been divided by 

week and day. However, recording the information according to day 

proved to be too time consuming. Only the summary values are accurate. 

Differences are reported for the entire 21-day study periods. Although 

significance testing cannot be done, this data provides descriptive 

results. The slight decrease in usage of floor stock items suggests 

that nurses are not relying on the pharmacist for the medication needs 

of their patients. Floor stock medication use decreased from 121 to 

112 after decentralization was implemented. However, it is not known 

whether this decrease was significant or due to chance. Floor stock 

usage decreased from 6.14 items per day to 5.33 items per day. 

Dividing by the patient census of the nursing units involved, the usage 

per patient day was determined. Usage per patient day decreased from 

0.087 to 0.079* Once again, the significance of this reduction cannot 

be calculated because of the data collection techniques employed. 

The replacement practices for floor stock medications did not 

improve after decentralized pharmacy services were implemented. Lost 

revenue increased from $10.48 to $16.92 in the periods monitored. 

After decentralization, it appeared that floor stock items continued to 

be used, even though the pharmacist was available to supply the needed 

items. 

The use of floor stock medications decreased only slightly 

after decentralized pharmacy services were implemented. At the time 

decentralized pharmacy services were implemented, the nurses were 
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instructed not to use the floor stock supply of medications except for 

emergency situations. These situations were expected to occur only 

when the pharmacist was off the unit between 7 AM and 11 PM and on the 

night shift. 

In actual practice, floor stock medications continued to be 

used when convenient, in addition to the emergency situations. Usage 

of these medications occurred throughout the day, involving such drugs 

as aminophylline and potassium chloride injections, enemas, and 

suppositories. The decentralized pharmacists observed that nurses 

continued to use floor stock supplies rather than page them for needed 

medications. It was also observed that the nurses used medications 

from the floor stock supply before checking the incoming drug bin used 

by the pharmacists for dispensed medications. This habit proved 

impossible to break while the floor stock supplies were abundant and 

available. 

Many potential problems exist with medications available in 

floor stock supplies. Often times the medication order is not reviewed 

by a pharmacist when the medication is given from the floor stock 

supply. This practice defeats one of the purposes of unit dose drug 

distribution systems. The pharmacist became involved in medication 

order review to apply his knowledge in the areas of medication 

administration, adverse reactions, and interactions. The addition of 

the pharmacist in the review process with his knowledge of medications 

involved another trained individual to evaluate drug therapy. 

One of the problems detected in the study involved the use of 

floor stock medications without replacement. The magnitude of this 
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problem did not change after decentralization was implemented. At the 

end of each study period, several items were missing from the floor 

stock supplies. It was assumed these medications were used to satisfy 

orders but were not replaced and not charged to the patient receiving 

them. The amount of revenue lost actually increased by $6.44 after 

decentralized pharmacy services were implemented. More importantly 

these medications were no longer available for emergency situations. 

This did not appear to create any hardships for the nursing staff. 

When medications were not available in the floor stock supplies, the 

proper procedures of contacting the pharmacist for the medications were 

followed. 

The availability of medications in a floor stock supply 

decreases the effectiveness of the pharmcist to review medication 

orders and offer his professional opinion. It was evident throughout 

this study that .medications from the floor stock supplies were being 

used for convenience rather than the emergency situations for which 

they were intended. A reduction in the number and type of items 

available in the floor stock supply was needed. 



CHAPTER 6 

SUMMARY AND RECOMMENDATIONS 

The purpose of this evaluation was to determine the impact of a 

mobile decentralized pharmacy system on the existing performance gap in 

the pharmacy department. The performance gap was characterized in 

terms of distributive and clinical functions and the perceptions of 

nurses and pharmacists toward the quality of service provided. This 

gap was measured when pharmacy services were provided from a 

centralized pharmacy and in the third month of a pilot mobile 

decentralized pharmacy project. It was hypothesized that decentralized 

pharmacy services would decrease the present performance gap for 

pharmacists and nurses. 

In the centralized pharmacy system, distributive functions were 

measured to characterize the real present situation in the performance 

gap. Pharmacy patient profiles, created and maintained in a computer 

system, were compared to the original physicians' orders to determine 

accuracy of the profiles. A mean error rate of 13.62? was found. Also 

determined was the error rate in unit dose patient medication bins. 

These bins- were filled centrally by pharmacy interns utilizing daily 

computer reports. Twenty-four hour supplies of medications were 

dispensed. A registered pharmacist checked each bin prior to the 

exchange at 11:00 PM. A mean error rate of 10.83? was detected for 

filled unit dose bins. Errors on pharmacy profiles and in unit dose 
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bins are of concern because they lead to missing and extra medications. 

When missing medications were discovered by nurses the pharmacists were 

contacted. An attempt was made to determine the reason for the missing 

medication. Pharmacists reviewed the patient's chart in the computer 

to determine whether the order for the medication was entered on the 

profile. If not, a search was made of the copies of orders filed for 

each patient and of the recently received, but not yet processed, 

orders for that nursing unit. If the order for the medication in 

question could not be found, nursing personnel were required to take 

the original physician's order from the patient's chart to the pharmacy 

where it could be photocopied. The missing medication could then be 

properly dispensed. 

Frequency of trips made to the pharmacy by nursing personnel to 

obtain medications was monitored. In an eight-day period, 69 trips 

were made to the pharmacy. These trips were made to obtain missing 

medications or medications to satisfy now, stat, or new orders. Of the 

69 trips, 55 were made between the hours of 7:00 AM and 11:00 PM, times 

when deliveries to the nursing units were made on a scheduled basis. 

This data suggests that scheduled deliveries to the nursing units were 

not responsive enough to prevent numerous trips by nursing personnel to 

the pharmacy. 

Medication delivery cycle was monitored to determine the length 

of time required to provide medications from the pharmacy to the 

nursing units. Personnel from the transportation department picked up 

orders from nursing units and delivered medications from the pharmacy 

every half hour from 7:00 AM through Midnight. It was determined that 
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an average of 28.90 minutes was required to transport orders from the 

nursing unit to the pharmacy. An average of 62.69 minutes was required 

for orders to be processed and medications to be dispensed from the 

pharmacy. Delivery of these medications took an average of 4.5 minutes 

for the nursing units involved in the study. The entire medication 

delivery cycle involved an average of 96.67 minutes with the 

centralized pharmacy system. This time period of over one and one-half 

hours was not responsive enough to provide medications needed for now 

or stat orders. 

Another function evaluated in the centralized pharmacy system 

was dose handling activity. The number of doses dispensed and 

administered per patient day were determined in the calculation of dose 

handling activity. An average of 14.11 doses of scheduled medications 

were dispensed per patient day. Of these doses, 10.66 were 

administered. An average of 8.07 doses of PRN medications were 

dispensed per patient day while only 0.6 4 doses were actually 

administered. The large number of PRN doses dispensed per patient day 

related to potential usage patterns and the procedure to obtain more 

doses. An average of one-half to two-thirds of the quantity of PRN 

medications that could be used in a twenty-four hour period were 

dispensed on each order. If the doses were not used, they were 

credited at the time the order was discontinued or the patient was 

discharged. If, on the other hand, a patient required frequent doses 

of as needed medications, enough doses were available to provide twelve 

to sixteen hours of therapy. In the event that more doses were needed, 

the pharmacy was contacted through written or telephone communications 
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requesting additional doses. The determination of number of doses 

dispensed and administered on a per patient day basis revealed that 

only one-half of all dispensed doses were given. In a system such as 

this, all dispensed doses were charged to the patient and had to be 

credited when returned. This meant that one-half of all charged doses 

were eventually credited to the patient. 

Floor stock usage was observed to determine frequency of use 

and to monitor replacement practices of floor stock supplies of 

medications. An average of 6.14 items were used per patient day to 

satisfy medication needs. These needs involved either new orders or 

missing medications. Failure to follow correct procedures for 

replacement of floor stock items accounted for a total of $10.48 of 

lost revenue in the twenty-one day period monitored. 

Questionnaire surveys were conducted with nurses and 

pharmacists to define the perceived present situation. In the 

centralized system the nurses' assessment of pharmacy service 

questionnaire revealed that the nurses were less than satisfied on 

items concerning the distribution of medications. These responses were 

not surprising based on the evaluation of distributive functions 

discussed previously. Responses to questions relating to drug 

information requests were rated above average as were the questions 

concerning interactions with pharmacy personnel. 

The section of the pharmacists' questionnaire dealing with 

assessments of pharmacy services revealed ratings less than average on 

most items. No means were above 4.91 on a seven-point scale. 

Questions concerning job satisfaction measures were rated about average « 
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with the exception of one question. This question dealt with the 

personal relationship between the director and his people. An average 

of 5.22 was achieved on this item. 

The perceived present situation in the centralized pharmacy 

system might be characterized as "status quo" based on the results of 

the questionnaire surveys for pharmacists and nurses. The real present 

situation described in terms of distributive functions might be 

characterized as inaccurate and unresponsive to the medication 

requirements of patients served. However, with the facilities and 

resources available at that time, few improvements in the system could 

be made. 

The concept of mobile decentralized pharmacy services appeared 

to offer several advantages for the institution involved. 

Decentralized systems have gained much attention over the last several 

years. These systems decrease the amount of time involved in 

transporting orders and medications. The pharmacist functions in the 

patient care areas and is available to respond to the immediate drug 

product and information needs of patients, nurses, and physicians. The 

application of a mobile system enables the institution to avoid issues 

of space allotment, constructing and furnishing an area, and incurring 

ongoing operational costs. 

A mobile decentralized pharmacy system was piloted on two 

nursing units. An evaluation of distributive functions and perceptions 

of personnel involved was conducted to compare this new system to the 

centralized one. Several distributive functions were significantly 

improved with decentralization. 
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Pharmacy patient profiles were created and maintained manually. 

A mean error rate on these profiles of 4.03$ was found when they were 

compared to the original physicians' orders. This rate was a 

significant reduction from the profiles utilized in the centralized 

system. This improvement might be attributed to the ease of 

discovering and correcting errors in this system. Scheduled 

medications returned for credit could be investigated by the pharmacist 

on the nursing unit. The medication administration record on the 

patient chart could be reviewed for an explanation of the returned 

dose. All discrepancies could be handled soon after they were 

discovered. Unit dose bins were filled on the nursing unit by a 

pharmacist rather than in the central pharmacy. The daily cart 

exchange was eliminated. A mean error rate of 3.42$ was determined for 

filled unit dose bins. 

Trips made by nursing personnel to the pharmacy decreased 

significantly with the decentralization of pharmacy services. Missing 

medications and new orders could be handled by the pharmacist on the 

unit. Missing medications due to a missed medication order could 

easily be rectified by directly consulting the patient's chart. Of the 

fourteen trips made to the pharmacy in the eight-day period monitored, 

twelve occurred on the night shift between the hours of 11:00 PM and 

7:00 AM. During this shift, pharmacy services were provided from the 

central pharmacy. 

The evaluation of dose handling activity in the decentralized 

system revealed little change in the number of doses dispensed and 

administered per patient day. Again the number of PRN medications 
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dispensed far exceeded the number administered. This data led to the 

recommendation of a drastic reduction in the number of PRN medications 

supplied on each order. Minimal amounts of PRN medications could be 

initially dispensed in the decentralized system because of the ease 

with which more doses could be obtained, if needed. A decrease in the 

number of dispensed PRN medications might be hypothesized to: 

1) decrease the amount of time required to fill patient 

medication bins as there would be fewer doses to credit and reissue, 

and 

2) enable nurses to easily locate doses to be administered as 

there would be fewer doses to examine. 

Another advantage of the mobile decentralized system was the 

amount of time nursing personnel saved traveling to the pharmacy for 

medications and calling the pharmacy to request missing medications or 

determine the status of new orders in the system. This saved time 

might allow nurses more time for direct patient care and time to 

administer more PRN doses when requested. It might explain the 

increase seen in number of PRN doses administered from the centralized 

to the decentralized system. Of course, the primary factor in 

determining usage patterns of as needed medications is the condition of 

the patient. This variable was not measured. 

The use of floor stock medications in the decentralized system 

did not change as had been expected. In the twenty-one day period 

monitored, 112 items were used from the floor stock supplies. An 

average of 5.33 items were used per day. Lost revenues totalled $16.92 

in the twenty-one day period monitored. This data pointed out the 
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failure of the nurses to fully utilize the pharmacists for all 

medication needs during the hours of 7:00 AM and 11:00 PM. Only by 

reducing the number of medications available in the floor stock 

supplies could the habit of using the items whenever convenient 

possibly be Broken. 

To determine the perceived present situation once 

decentralization was implemented, the questionnaire surveys were 

repeated. Experimental and control groups of nurses and pharmacists 

were the same for each survey. The group of nurses working on the 

units involved in the pilot project rated all aspects of pharmacy 

services significantly improved. The response rate of this group of 

nurses was very high. Mean scores averaged above 6.30 on the seven-

point scale. Results of the survey paralleled the positive feedback 

voiced by the nursing staff regarding the new system. On the other 

hand, the control group of nurses showed very little change in their 

assessment of pharmacy services. The response rate on the post-test 

for the control group of nurses was very poor. 

The pharmacists working in the decentralized system rated most 

of their services significantly improved. All items were rated above a 

mean score of 5.20 on the seven-point scale. The control group of 

pharmacists rated several assessment measures significantly improved. 

Their responses did not correspond to the perceptions of the control 

group of nurses. One possible explanation for the increased rating by 

the control group of pharmacists may have been the fact that the number 

of pharmacists providing service during most of the day did not change 
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while the number of nursing units served decreased by two. Mean 

ratings by the control group of pharmacists ranged from 3*87 to 5.09. 

Job satisfaction measures were rated higher by the experimental 

group of pharmacists after decentralization was implemented. Five 

increased ratings were significant. In the control group of 

pharmacists, little change was seen in their perceptions of job 

satisfaction. The mean score on one question, "the way I am informed 

about pharmacy plans and goals,1* decreased significantly on the post-

test. This rating may have been due to the amount of attention devoted 

to the development of the decentralized program which involved only 

four staff pharmacists. 

The hypothesis that decentralized pharmacy services would 

decrease the performance gap for the nurses and pharmacists involved in 

the new system was accepted. A brief summary of program activity and 

program output measure is presented in Table 37. This summary helps to 

identify the significant changes in distributive functions measured 

after decentralization was introduced. 

In the decentralized system a specific team of pharmacists is 

present in the patient care areas. This team is responsible for 

providing medication and information needs on a timely basis. Two 

nursing units are served by one pharmacist at a time involving an 

average of eighty patient beds. The pharmacist is available to become 

involved in the daily routines of the nursing units and respond to 

medication orders and questions posed. 
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Table 37. Summary of Program Activities and Outputs 

System Centralized Decentralized 
Significant 

Change 

Proeram Activities - . 

Accuracy 
Pharmacy Profiles i 
# Errors/# Orders 143/971 34/928 • 
Mean Error Rate 13.62$ 4.03* • 

Length errors 
existed 6.3 days 3.1 days 

Nursing MARs 
# Errors/# Orders 6/971 2/928 
Mean Error Rate 0.71* 0.24* 

Unit Dose Bins 
# Errors/# Orders 48/714 20/568 
Mean Error Rate 10.83* 3.42* 

Proeram Activities -

Time 
Medication Delivery 
Cycle - Minutes 
Nrs. Unit to 
Pharmacy 28.9 15.13 * 

In Pharmacy 62.69 17.34 * 

Total Cycle 96.67 32.52 * 

Nursing Acquisition I 
Time 
# Trips 69 14 * 

Time/trip (min) 8.65 7.50 

PrcRrao Outputs 
Dose Handling 

Activity 
Scheduled 77.39* 73.58* 
PRN 5.58* 10.77* 
Total 49.94* 54.87* 

Floor Stock 
Medications 
Usage 121 112 
Usage/pt. day 0.087 0.079 
Lost Revenue/ $10.48 $16.92 
21 days 

•Significant 
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Recommendations for Program Chance 

A number of areas were identified during this evaluation that 

could be changed to improve the quality of service provided by the 

pharmacy. Certainly the decentralized system itself by eliminating the 

tranportation of orders and medications by another department offers 

solutions to many of the distributive problems inherent in centralized 

systems. The following specific recommendations have been formulated 

with regard to the decentralized system in this institution: 

1. Pharmacy patient profiles and nursing medication 

administrative records should be compared on a routine basis. This 

comparison should increase the agreement among documents and eliminate 

missing and extra medications. 

2. All doses of scheduled medications returned for credit 

should be investigated before more doses are dispensed. 

3. Requests for additional medications should be investigated 

to determine the reason for the request. 

4. Medications picked up by nursing personnel on the third 

shift (11:00 PM to 7:00 AM) should be monitored. Medications 

continuously requested should be evaluated for possible inclusion in 

floor stock supplies. Numerous trips to the pharmacy by nursing 

personnel on the night shift might warrant the addition of a 

transportation run to pick up orders and deliver medications on that 

shift. 

5. The number of PRN medications routinely dispensed should be 

reduced. 
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6. The number of items available in floor stock supplies 

should be reduced. The appropriate times and situations for use of 

floor stock medications should be reinforced as often as necessary to 

reduce the use of these supplies. 

In addition the mobile decentralized pharmacy system should be 

routinely reviewed and evaluated to determine the success of the 

program in meeting its stated objectives. 

Recommendations for Future Study 

This study is a program evaluation of a pilot mobile 

decentralized pharmacy system. Recommendations for future study 

include: 

1. Test the reliability of nurses' and pharmacists' 

questionnaires. 

2. Repeat the pharmacists' questionnaire as the system is 

expanded to determine the effects of decentralization on perceptions of 

a larger group of pharmacists. 

3. Repeat the questionnaires after a greater time interval to 

determine whether the effects on perceptions of a novel program 

diminish over time. 

4. Determine the impact on the budget of the department as 

decentralization is expanded to other units. 

5. Determine the number of pharmacists required to expand the 

system and staffing patterns responsive to workload fluctuations. 

6. Determine what functions, other than distributive, can be 

routinely provided by the pharmacists. 
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7. Determine the training needed for staff pharmacists to be 

able to provide clinical services. 

8. Determine the role of supportive personnel in the 

decentralized system. 

9. Examine the potential use of a common nursing-pharmacist 

patient profile and the effect this document would have on billing 

procedures, workload of the pharmacist, and its availability to nurses, 

pharmacists, and physicians. 

10. Determine the appropriate reasons for nursing personnel to 

acquire medications from the central pharmacy and what procedures can 

be enforced to minimize these trips. 

11. Determine the reason the efficiency of the dispensing 

function, as measured by dose handling activity, did not improve 

significantly after decentralization was implemented. 

12. Determine when and why floor stock medications are used and 

the most efficient method of replacing the supplies. 

13. Develop a means of evaluating performance of the 

pharmacists working in a decentralized environment. 

14. Determine the accuracy of charting by nurses in the 

medication administration record. 

The concept of mobile decentralized pharmacy services has 

placed the pharmcists in the patient care areas where medications and 

information can be provided on a timely basis. In reference to the six 

steps involved in the drug use process described in Chapter One, the 

decentralized system has provided the pharmacist the chance to interact 

more fully. 
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Distributive problems inherent in centralized pharmacy systems 

have been minimized in the mobile decentralized system. The decrease 

in distributive problems has helped decrease the performance gap 

between the real present situation and the perceived desired situation. 

An increased understanding of job responsibilities and pressures has 

helped decrease the performance gap between the perceived present and 

perceived desired situations for pharmacists and nurses. Vorking 

together as a team, nurses and pharmacists are able to address problems 

as they occur. They can share concerns and frustrations, as well as 

the successes and failures of their jobs. The decentralized pharmacy 

system has provided an opportunity for pharmacists and nurses to work 

more efficiently together as they strive to provide the best possible 

care for their patients. 



APPENDIX A 

NURSES' QUESTIONNAIRE AND CORRESPONDENCE 

Identification Number 

NURSES* ASSESSMENT 

QUESTIONNAIRE 

For questions 1 through 14, please indicate your evaluation on a scale 
of 1 (POOR) to 7 (EXCELLENT) 

POOR . . EXCELLENT 
1. The speed with which routine meds get 

to the unit 1 2 3 4 5 6 

2. The speed with which stat meds get to the unit. 1 2 3 4 5 6 

3. Reliability of drug information received from 
pharmacy 1 2 3 4 5 6 

4. Pharmacy's responsiveness to my needs 1 2 3 4 5 6 

5. Communication with pharmacy 1 2 3 4 5 6 

6. Availability of pharmacist for drug information 1 2 3 4 5 6 

7. The overal quality of pharmacy service .... 1 23 456 

> 8. The way pharmacy handles routine orders .... 1 23 456 

9. The way pharmacy handles stat orders 1 2 3 4 5 6 

10. The way pharmacy helps me with questions 
about drugs 1 2 3 4 5 6 

11. The way pharmacy reacts to the needs of my 
patients 1 2 3 4 5 6 

12. Courtesy and general attitude of pharmacy 
personnel 1 2 3 4 5 6 

13. The way I am able to ask the pharmacist 
drug questions 1 2 3 4 5 6 

14. All things considered, the pharmacy service 
here is 1 2 3 4 5 6 
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15. Which of the following best describes your 
education background. 

1. BS RN 3. 3 year RN 5. Other (Please specify) 

2. 2 year RN 4. LPN 

16. Which of the following best describes your position. 

1. Staff Nurse 4. Head Nurse 7. Other (Please specify) 
2. Float Nurse 5. Assistant Head Nurse 
3. Pool Nurse 6. Charge Nurse 

17. How long have you worked in your present position? 

18. How long have you worked at this institution? 

19. Which nursing unit do you work on? 

20. How long have you worked on this unit? 

21. Which shift do you work? 

22. How long have you been a nurse? 

Thank you for taking the time to answer this questionnaire. Please feel 
free to comment about any aspect of the pharmacy department on the back 
of this page. 

Return in the envelope provided to your head nurse as soon as possible. 



March 1, 1982 

Dear (Head Nurse) , 

The pharmacy department at this institution is conducting a survey on 
nurses' assessment of pharmacy services. Your unit was chosen for 
distribution of the questionnaires. All licensed nurses will be 
included. 

You will receive envelopes containing a cover letter and a 
questionnaire. Each envelope will be addressed to one of your nurses. 
I would ask that you distribute these as soon as possible. You will 
probably want to assign an appropriate place on your unit for the 
collection of completed questionnaires. 

One week later more envelopes containing a follow-up letter and second 
copy of the questionnaire will be given to you. This correspondence 
will be addressed to members of your staff who have not yet completed 
the questionnaire. Once again nurses will be asked to complete and 
return the form as soon as possible. 

One week after the follow-up notice is distributed, the final 

collection of questionnaires will be done. 

Your cooperation in this survey is greatly appreciated. If you have 
any questions, please contact me. 

Sincerely yours, 

Administrative Director 
Pharmacy Department 



Date 

Dear Colleague: 

In conjunction with the pharmacy department at this institution, I am 
conducting a survey on nurses' opinions of pharmacy services. Specific 
nursing units have been selected for the survey. The purpose of the 
survey is to assess the strengths and weaknesses of pharmacy services. 
This survey is part of an overall evaluation of pharmacy services 
conducted in partial fulfillment of a master of science degree in 
pharmacy practice through The University of Arizona. 

Attached is a questionnaire asking you to evaluate current pharmacy 
servcies. Please circle your response on the seven point scale, 1 
(POOR) to 7 (EXCELLENT). 

Your responses are confidential. You may notice a code number on your 
questionnaire - this number will be used ONLY to facilitate follow-up 
procedures and prevent you from receiving bothersome reminders. At no 
time will you be identified. After questionnaires have been received, 
the key linking yourself and your code number will be destroyed to 
further protect you. I hope this confidentiality will encourage you to 
be frank and honest. 

Questions 15 through 22 will not be used in the data analysis. This 
information may be used to match individuals with data collected at a 
later date. Specific data will not be identified with any individual 
and will be reported only in statistical summaries. 

Completion of this questionnaire should take less than ten minutes of 
your time. Your return will indicate your consent as a willing 
participant in this study. Please complete the questionnaire and 
return it to your head nurse in the envelope provided as soon as 
possible. 

Thank you for your cooperation in this survey. 

Sincerely yours, 

Beth Banner 
Staff Pharmacist 
Graduate Student 

Administrative Director 
Pharmacy Department 
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March 8, 1982 

Dear (Head Nurae) . 

Attached are nurses' assessment questionnaires for members of your 
staff who did not return the first before this morning. Please 
distribute these questionnaires as soon as possible. 

The response up to this time has been good. However, everyone's 
opinion is important. 

Thank you for your cooperation. The final collection will be Monday, 
March 15. If you have any questions, contact me. 

Sincerely yours, 

Administrative Director 
Pharmacy Department' 
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March 8, 1982 

Dear Colleague, 

If you have not completed the questionnaire on nurses' assessment of 
pharmacy services at this institution, please do so. If you already 
have returned the questionnaire, thank you for your cooperation. Your 
feelings and opinions are important to us. 

Enclosed is a second copy of the questionnaire in case you misplaced 
the first. Please complete and return to your head nurse as soon as 
possible. 

Yours truly, 

Administrative Director 
Pharmacy Department 



APPENDIX B 

PHARMACISTS' QUESTIONNAIRE AND CORRESPONDENCE 

Date 

Dear Colleague, 

In conjunction with the pharmacy department at this Institution, I am 
conducting a survey on pharmacists1 job satisfaction. All pharmacists 
will receive a questionnaire. The purpose of the survey is to assess 
the overall job satisfaction of pharmacists. This survey is part of an 
overall evaluation of pharmacy services conducted in partial 
fulfillment of a master of science degree in pharmacy practice through 

The University of Arizona. 

Attached is a questionnaire asking you to evaluate your job 
satisfaction as a staff pharmacist at this institution. Please respond 
as directed on each section. 

Your responses are confidential. At no time will you be identified. I 
hope this confidentiality will encourage you to be frank and honest. 

Completion of this questionnaire should take less than ten minutes of 
your time. Your return will indicate your consent as a willing 
participant in this evaluation. Specific data will not be identified 
with any individual and will be reported only in statistical summaries. 

Please complete the form and return today or give to the secretary as 

soon as possible. 

Thank you for your cooperation in this survey. 

Sincerely yours, 

Beth Banner 
Staff Pharmacist 
Graduate Student 

Administrative Director 
Pharmacy Department 
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JOB SATISFACTION 

QUESTIONNAIRE 

Ask yourself, how satisfied am I with each of the following aspects of 
my PRESENT job? 

NOT EXTREMELY 
SATISFIED . ... SATISFIED 

1. The chance to make use of skills and abilities 12 3 4 5 6 

2. Being able to find challenge in my work ... 1 23 456 

3. The way that I am informed about pharmacy plans 
and goals 1 2 3 4 5 6 

4. The way policies and practices are consistent 
for all employees „ 1 2 3 4 5 6 

5. The job in general 1 2 3 4 5 6 

6. The opportunity to do work that is well-suited 
to my abilities 1 2 3 4 5 6 

7. The opportunity for advancement in this pharmacy 
or institution 1 2 3 4 5 6 

8. Being able to do work that is challenging . . 1 2 3 4 5 6 

9. The personal relationship between my boss and 
his people 1 2 3 4 5 6 

10. All parts of my job 1 2 3 4 5 6 

11. The way my abilities and potentials are used 
h e r e  . . . 1  2  3  4  5  6  

12. The chance for advancement in this occupation. 12 3 4 5 6 

13. The way this department's plans are made and 
followed 1 2 3 4 5 6 

14. The way the pharmacy assigns people to the 
jobs for which they are best suited 1 23 45 6 7 

On questions 15 through 24, please indicate your evaluation on a scale 
of 1 (POOR) to 7 (EXCELLENT). 

POOR . . EXCELLENT 
15. The speed with which pharmacy responds to 

stat orders 1 2 3 4 5 6 7 
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16. The speed with which pharmacy responds to 
routine orders 

17. Communications with nursing 

18. The way pharmacy handles routine orders . 

19* The way pharmacy handles stat orders . . . 

20. Pharmacy's responsiveness to nurses' needs 

21. The overall quality of pharmacy services . 

22. The way pharmacy helps nurses with questions 

23. Courtesy and general attitude of pharmacy 
personnel . . 

24. All things considered, the pharmacy service 
here is 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

4 

4 

4 

3 4 

3 4 

3 4 

3 4 

5 

5 

5 

5 

5 

5 

5 

1 2 3 4 5 

1 2 3 4 5 

6 7 

6 7 

6 7 

6 7 

6 7 

6 7 

6 7 

6 7 

6 7 

25. Which of the following best describes the position you hold? 

Staff Pharmacist Supervisor 

26. How long have you worked in your present position? 

27. How long have you worked at this institution? 

28. How many other hospital pharmacy departments have you worked in? 

29. How long have you been a pharmacist? 

30. What are the last two digits of your social security number? 

31. What are the last two digits of your house or post office box 
number? 

RETURN TO THE SECRETARY AS SOON AS POSSIBLE, NO LATER THAN 
THANK YOU FOR YOUR COOPERATION. 



APPENDIX C 

ACCURACY OF PROFILES AND UNIT DOSE BINS-DATA SHEET 

Patient Name 

PROFILE CHECK 

PHARMACY PROFILES - compared to physician orders 
Missed order - new order--—— — 
New order not sent to pharmacists 

Missed order - discontinue—— 
Discontinue order not sent to pharmacist— 

Order profiled incorrectly 
PRN not scheduled 
Scheduled not PRN—— ———— 

Medication on profile not ordered 
Incorrect discontinue of current order— 
Duplicate order——— 

UNIT DOSE BINS - compared to pharmacy profile 
Extra Drugs-— — 
Missing Drugs 

NURSING MEDICATION ADMINISTRATION RECORDS (MAR) 
Order missing from MAR—— , 
Order should be discontinued———— , 
Order should be scheduled not PRN——— . 
Order should be PRN not scheduled— — , 

Number of hospitalized days for patient 
Number of days the error existed 
Total number of orders reviewed 

Admit date 
Transfer date 
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APPENDIX D 

MEDICATION DELIVERY CYCLE 

CORRESPONDENCE AND DATA COLLECTION FORMS 

March 2, 1982 

Dear , 

The pharmacy department at this institution is gathering information on 
several aspects of the centralized unit dose drug distribution system. 
One aspect to be examined is the medication delivery cycle. This cycle 
begins when a medication order is written by a physician and ends when 
the medication is available for administration. In order to monitor 
the delivery cycle it is necessary to know when the physicians' orders 
are removed from the patient's chart. 

We need the help of the unit clerks and nurses on units A and B for 
about one week .beginning on Wednesday, March 3* At the time orders are 
noted and transcribed, the copy of the order that will be sent to the 
pharmacy should be time stamped. Time clocks that print the date and 
time will be provided at each nursing unit. 

Your cooperation in helping us collect this information will be greatly 
appreciated. If you anticipate any problems with this procedure, 
please contact me or Beth Banner in the pharmacy. 

Sincerely yours, 

Administrative Director 
Pharmacy Department 

Beth Banner, R.Ph. 
Staff Pharmacist 
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CENTRALIZED SYSTEM. 

DATA FOB MEDICATTOH DELIVERY CYCLE MARCH- 10H9 

Pleaaa record all medleatlona' aent to nuralng units A and B from 0700 
through 2300 with the name of the patient Involved. Be aa brief aa 

Data; necessary, abbreviations are fine. Also record the time the pharmacy 
bag goea out of the pharmacy containing those drugs, Time Bag Out. 

•••MEDICATIONS"* 
Time 

Bag Out Patient Name Room Number Drug Name Strength Route Quantity 

v 

• 

-
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May 17, 1982 

Dear , 

The pharmacy department at this institution is gathering information on 
several aspects of the decentralized unit dose drug distribution 
system. One aspect t.o be examined is the medication delivery cycle. 
This cycle begins when a medication order is written by a physician and 
ends when the medication is available for administration. In order to 
monitor the delivery cycle it is necessary to know when the physician's 
orders are removed from the patient's chart. 

We need the help of the unit clerks and nurses on units A and B for 

about one week beginning on Wednesday, May 19. At the time orders are 
noted and transcribed, the copy of the order that will be placed in the 
pharmacy box should be time stamped. Time clocks that print the date 
and time will be provided at each nursing unit. 

Your cooperation in helping us collect this information will be greatly 
appreciated. If you anticipate any problems with this procedure, 
please contact me or Beth Banner, in the pharmacy. 

Sincerely yours, 

Administrative ̂ Director 
Pharmacy Department 

Beth Banner, R.Ph. 
Staff Pharmacist 
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DECENTRALIZED SYSTEM 

DATA FOB MEDICATION DELIVERY nYCT.R MAY. 10«3 

Please record the time all orders for medications were picked up on 
nursing units A and B. Also, record all medications dispensed with 
the name of the patient involved and a brief list of the medications. 
Also record the time the medications are delivered to the pharmacy 
box. 

Time 
Order is 
Picked up 

Time 
oed 

dispensed Patient name Room t Drug Name Strength Route 

-



APPENDIX E 

NURSING ACQUISITION TIME CORRESPONDENCE 

AND DATA COLLECTION FORMS 

Date 

Dear , 

Once again we need your assistance in gathering data in the pharmacy 
system. We will be collecting the information on the number of trips 
nursing personnel make to the pharmacy for narcotics and medications. 
Also, the amount of time tied up waiting at the pharmacy window is 
important to determine. 

Beginning on anyone who comes to the pharmacy to pick up a 
medication should sign the "Trips to the Pharmacy11 form. This form 
will be kept on a clipboard at the pharmacy window. Please encourage 
your staff to indicate the purpose of the trip by placing an •X' under 
the column headings narcotic or other medication. Times should be 
indicated. Arrival time is the time you get to the pharmacy and 
departure time is the time you leave. If an order is dropped off on 

the way to do something else and the medication is waiting when you 
stop to pick it up, an explanation should be written under comments. 
There is also an area for indicating position. Please put a check in 
the appropriate column or specify under the 'other' column. 

The pharmacy clerks will be alerted to this procedure and will help 
remind you to sign the form. 

Thank you for your assistance and cooperation. 

Sincerely yours, 

Administrative Director 
Pharmacy Department 
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Tripg to ttia Pharmacy 

Other u c  NA LP RN Arrival Time Departure Time 
Unit 

A 
Unit 
B NARC 

Other 
Med Comments 

1  
i 

1  

1  
1  1  ! 

1  
1  

1  1  1  
1  1  1  

1  
1  

1  1  1  
1  1  1  

1  
1  

1  1  
1 I 

|  1  1  
1  

i  i  i  
i  i  i  

1  1 j 

1  I  1  
1  1  

I I 
1  1 1 

1  !  
1  1  | 

1 1 
1  1  1  

I  1  
1  
1  

1  1  
1  

1  1 1 

1 
i i  !  
1 
1 

1 1 
l 1 

1 
1 

1 1 
l l 

1 
1 

1 1 
l l 

1 1 1 
1 

1 
1  

1 1 
! 1 

1 1 
! ! 

1 1 1 1 1 1 
I ! I 1 1 1 
1 ! 1 1 

I i 
1 1 1 1 

1 1 
1 1 1 1 

I I  

J 1 1 1 1 
1  1  1  

i i 
i  i  

j 1 1 1 
I I  1  

1 
1  

i  i  
!  1  

] j 1 1 1 
I 1 1 ! ! 1 

*UC-Unit Clerk, NA-Nurse Assistant, LP-Licensed Practical Nurse, RN-Registered Nurse 
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